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Abstract

This paper considers the optimal ratio and number of outside directors on the board,
assuming the essential function of the board is decision making. And, it demonstrates the
difficulties associated with outside directors. We clarify several requirements of an optimal
board. First, if the expected profit falls, the optimal ratio of outsiders usually rises. Second,
the optimal number of outsiders is determined by the trade-off between an increase in
active outsiders and the free-rider problem. Penalties can resolve the moral-hazard problem
between outside directors and investors. However, if such penalties increases, recruiting
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1 Introduction

Many countries have been attempting to reform their board system. In particular, there has been
a movement towards the appointment of outside directors, also known as independent directors.
In the United States (US), several companies, such as Enron and WorldCom, had illegal window-
dressing settlements, which led to the failure of these companies. In order to solve such problems,
the US is reinforcing its corporate governance system, particularly the requirements to strengthen
the function and authority of outside directors. Britain has also improved the board institution
owing to the scandals in the US, and has imposed some requirements, including that the majority
of the board must be outside directors. Japan was hit hard by the decade-long depression, which
increased the need to reform its board system. The Japanese Commercial Code has been revised
and it is now simple for Japanese companies to choose a US-style board structure.

Apart from these reforms, many people argue that companies should appoint more outside
directors because they can better perform the function of monitoring the managers than can
inside directors, who have the same characteristics as the managers. However, most of the
previous empirical studies have not been able to discover a clear effect that the ratio of outside
to inside directors on the board (hereafter, referred to as the outside ratio) has to financial
performance. This paper discusses and answers the following questions. Are outside directors
always preferable? Must companies nominate more outsiders?

The main purpose of this paper is to analyze the optimal composition of the board of direc-
tors from the investors’ perspective; that is, examine the optimal ratio and number of outside
directors. In addition, we will consider the optimal size of the board. We emphasize that this
paper does not present the one-sided argument that outside directors are desirable at all times.
Rather, we explain the merits and demerits of hiring outside directors, and discuss the optimal
composition of the board. Moreover, we provide objections to the opinion that outside directors
are more desirable than inside directors, and explain why several companies failed despite the
appointment of outside directors.

The main functions of the board in the US are perceived to be nominating and dismissing
managers, setting compensation for management and auditing. In reality, most US companies

have nominating committees, compensation committees and audit committees. Previous theo-
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retical studies have considered these functions as the role of the board. For instance, Warther
(1998), Hirshleifer and Thakor (1994, 1998) discuss the function of removing undesirable man-
agers. Hermalin and Weisbach (1998) and Osano (2002) consider that the role of the board
encompasses adjusting compensation for managers. On the other hand, some studies offer dif-
ferent views. For example, Adams (2001) views the duty of boards as offering advice about
the business and monitoring managers, and Raheja (2000) considers the board as the place to
compete among insiders for CEO succession and monitoring. Roberts and Steen (2000) discuss
negotiations between investors and employees in a boardroom.

In general, however, we can define the essential role of directors as decision making. Even if
the board delegates much authority to the management, it must make important decisions for
the firm as a whole, such as mergers and acquisitions, corporate strategies, and capital allocation,
in order to prevent the implementation of undesirable projects. Therefore, this paper considers
the task of the board to be decision making. Thus, we can discuss the functions of nominating
and dismissing managers, setting compensations for managers, and auditing, as these can all be
interpreted as part of decision making. Some papers refer to the function of the board as decision
making, but they cite only a few aspects of this role. By contrast, this paper perceives decision
making as a whole, and so its conclusions can be applied to all decisions made by directors.
Thus, the model in this paper is more inclusive than past studies.

The paper will consider the following basic situation. The board is the decision maker, and
it decides whether to accept the firm-wide projects proposed by the manager. The managers,
who are involved in running the firm, are better placed to propose projects because they have
more information and skills needed in daily business. The management carries out the project
only when it is checked and accepted by the board.

Since the inside directors share the same objectives as the management, they want to accept
all proposed projects. Meanwhile, the outside directors, as agents of the investors, want to
carefully check all projects and reject those that are not desirable for the investors.

Therefore, conflict occasionally occurs between the outside and inside directors. If the outside
directors dominate the board, they will reject undesirable projects. Thus, when the ratio of the

outside directors increases, they can control the board easily, and reject inefficient projects.
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However, the management’s incentives decrease when there is a strong probability that many of
the projects they propose will be rejected. In this case, the management will not propose many
projects to the board.

Consequently, we can indicate that a rise in the outside ratio causes a trade-off, as it leads to
the rejection of more undesirable projects but also decreases the incentives for the management.

This paper analyzes the above situation using a theory based on delegation models. It derives
the following results. First, if the expected profit of a potential firm-wide project falls, the firm
has to strengthen monitoring for managers, and so the optimal ratio of outside directors increases.
However, when the expected profit is low, the incentives of managers must be emphasized. In
such a situation, we occasionally cannot know the relationship between expected profit and the
optimal outside ratio.

Second, the optimal number of outside directors is decided by a trade-off between increased
efficiency due to more active outside directors and increased inefficiency due to the free-rider
problem, whereby every outside director depends on the others and decreases his or her own
efforts. We can adjust the activities of outside directors by regulating the ratio and number, or
a combination of both of these strategies.

Finally, we discuss the moral-hazard problem between investors and outside directors, and
argue that penalties for directors can solve this problem. However, if such penalties increase,
recruiting outside directors will become more difficult. This result shows the difficulty of ensuring
that the activities of all outside directors are efficient.

In conclusion, we present three objections to the opinion that outside directors are more
desirable than inside directors. These are the importance of managerial incentives and the
trade-off between the moral-hazard problem and the difficulty of recruiting. Moreover, there is
the free-rider problem. Therefore, companies have difficulty using outside directors.

There are only a few papers studying the optimal board composition for a company or in-
vestors. These include Raheja (2000) and Adams (2001), who focus chiefly on whether managers
disclose information. This paper analyzes the composition of a board that maximizes the in-
vestors’ profits, and examines, not only incentives to disclose information, but also broader

managerial incentives. The paper has wide-ranging implications as it concerns the expected
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profit of a firm and possible problems occurring in the board room, which apply not to a specific
country but to all countries. Therefore, we believe that this paper’s analyses are fundamental
and comprehensive and that they provide a starting point for considering the board of directors.

The paper is organized as follows. Section 2 reviews the many interpretations of the role of the
board and defines the main role as decision making. Section 3 presents the model and analyzes
the optimal ratio of outside directors from the investors’ perspective. Section 4 indicates that
the optimal number of outside directors from the investors’ perspective depends on the trade-off
between increased efficiency due to more active outsiders and increased inefficiency due to the
free-rider problem. Section 5 discusses the relationship between the optimal ratio and number
of outside directors. Furthermore, we explain that the optimal size of the board depends on
both of these factors. Section 6 describes the moral-hazard problem among investors and outside
directors using the extended model, and proves that penalties for outside directors can solve this

problem. Section 7 summarizes the paper.

2 The Role of the Board

What is the role of the board of directors? We must answer this question in order to analyze the
board of directors.

First, we consider the role of the board in the US. What functions do people recognize as
belonging to the board in the US? Monks and Minow (2001) describe the main function of boards
as follows: "the existence of boards [is] based on the premise that they oversee management,
select executives who will do the best job, and fire them when they don’t”. In addition, ”they
are not permitted (as a practical or legal matter) to become intimately involved in the running
of the company”. That is, directors do not manage their company first hand, and their main
role is to remove undesirable managers and appoint desirable ones.

In fact, the boards of the most companies in the US have nominating committees who have
the say in hiring or firing managers. Moreover, there are two other important committees in
US companies: compensation committees, which determine compensations for managers and
directors, and audit committees, which audit their companies. From these facts, we can say

that, in the US, people recognize three roles for the board: dismissing managers because of bad
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under performance, setting the compensation of management, and auditing.

In relation to countries outside the US, the commercial code of Japan states that the ”board
of directors shall decide the administration of affairs of the company, and supervise execution
of duties of directors” (Article 260-1)! This article expresses the view that the major roles of
the board are making firm-wide decisions and monitoring management. This is the general
perception of the board’s role in Japan.

In Britain, the Cadbury Report, Cadbury Committee (1992), is a fundamental and important
report that influenced Britain’s commercial code. It states that the "responsibilities of the board
include setting the company’s strategic aims, providing the leadership to put them into effect,
supervising the management of the business and reporting to shareholders on their stewardship”.
It considers the chief role of boards to be decision making and monitoring the management of
the business, illustrating that the general perception of the board’s role in Britain is similar to
that in Japan.

In the US, Monks and Minow (2001) emphasize the role of monitoring the management, but
this does not necessarily mean that the function of the board as a decision maker is disregarded.
For example, Milgrom and Roberts (1992) mention the board as having ”the power to set div-
idends; to hire, fire, and set the compensation of senior executives; to decide to enter new lines
of business; to reject merger offers or instead approve and submit them to the stockholders; and
so on. In the United States, the authority of the board of directors is buttressed”.

In general, investors, who are the owners of a firm, all have the right to make decisions.
However, this is not practical because they are not always present and may lack the necessary
abilities. Therefore, they delegate their rights to a board of directors. In other words, investors
send directors inside a firm as their agents. Since directors stay inside a firm, they can obtain
more information and check how it is being run more accurately than can investors.

A board should abandon the control of daily business decisions because management has
more information and more specific skills. However, a board cannot entrust management with
some of the critically important decisions. If a board transfers all of its decision-making rights

to management, then directors cannot monitor the business and prevent unwise decisions. As a

I This translation refers to Eibun-Hourei-Sha, Inc. "EHS Law Bulletin Series, Japanese Laws in English Version

Vol. 2 No.2200”.
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result, a board of directors has the right to make important firm-wide decisions.

Furthermore, we can interpret nominating and dismissing managers, setting compensation
for managers and auditing as part of decision making. It is the role of the board to ”decide”
such things.

All things considered, we can affirm that decision making is the most important role of the

board and we will analyze the board of directors as the decision maker for a firm in this paper.

3 The Optimal Outside Ratio

The model in this paper is based on "delegation models”, which were first studied by Fama and
Jensen (1983). The basic situation is that the principal decides whether to delegate the right
of decision making to the agent. Aghion and Tirole (1997) analyze this situation theoretically.
They distinguish between the formal right (the right to decide) and the real right (effective
control over decisions), and examine the effect of delegation on the agents’ incentives. One of
the main conclusions in their model is that delegating the formal right to the agent is optimal
in some cases. Baker et al. (1999) analyze a situation where the principal cannot delegate the
formal right. They explain that, since the principal has the possibility of retrieving the formal
right, the agent does not believe in the possibility of delegation. They show that, in such a case,

the formal right can be delegated to the agent informally via an implicit contract?.

3.1 The Model
3.1.1 The Basic Situation

There are three players: the investors, the outside directors, and the management. All players
are risk neutral. The management proposes a project to the board, and the outside directors,
who are the agents of the investors, check this project. If it is not desirable, the outside directors
compete within the board to reject the project. If they win this fight against the inside directors,
the project will be rejected. In other words, the board acts as the final decision maker of the

firm.

2There are a few other studies of delegation, such as Athey and Roberts (2001) and Dessein (2001).
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The board consists of outside and inside directors. The outside directors share the same goals
as the investors, whereas the inside directors and the management are players on the same side
and have same profit functions.

The management investigates a potential project and proposes it to the board, which decides
whether to accept or reject this project. Potential projects have two non-contractible benefits:
X to the management, and Y to the investors. For simplicity, the benefit takes only two values,
positive or negative; that is, 1 > Xy >0 > —X;, > —land 1 > Yy > 0 > =Y, > —1.
Because these benefits are non-contractible, the management can only benefit from X, and
cannot consider any compensations based on Y, such as monetary compensations and bonuses,
as their own benefits.

The conditional probability that Y = Yy when X = Xy is p = prob(Yy|Xg). The value of
this exogenous variable is known by all players. The value of p implies the degree of preference
congruence between the management and the investors. In other words, the more p rises, the
more the two players’ payoffs accord. We assume 0 < p < 1.

The management proposes projects yielding Xy and ignores projects with a benefit of —X7,.
The manager chooses the degree of effort that increases the probability that the value of the
project is Xpg. The probability of discovering a good project is a = prob(X = Xpg), and this
parameter is equal to the management’s degree of effort and the probability of proposing the
project to the investors by the management. Therefore, the probability of proposing the project
rises with the effort of the management. The private effort cost of the management is a?/2.
Hereafter, this probability, a, will be reffered to as ”the probability of a proposal”.

Next, when the project is proposed, all directors know that the payoff to the investors is
either Yy or —Yr, although this is unknown to the investors. For this reason, the investors
employ the directors for decision making. If the project is Y = Yy, it will be accepted, and yield
positive profits to both the investors and the management. Thus, this project will certainly be
carried out.

Meanwhile, when the project is Y = —Y;, it offers positive profit to the management (and
the inside directors) but negative profit to the investors (represented by the outside directors).

In this case, a fight between the inside and outside directors occurs, and they scramble for ”the
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right to control” the board. We define ”the right to control” as the right to make decisions on
issues considered by the board. Initially, the management (the inside directors) has the right
to control because they substantially run the firm. Thus, if outside directors do not act, the
project is accepted by the inside directors. The outside directors must actively intervene to
reject projects that are unfavorable to the investors.

The probability of the outside directors being able to control the board is b. When the outside
directors attain the right to control, they can reject a project that has a negative profit to the
investors. If the outside directors make more effort, the probability of outside control, b, will
rise. Thus, we can interpret the value of b as the degree of effort made by the outside directors.

To begin competing, the outside directors must bear the private cost of ¢(b,v). Because of
this cost, the investor’s profit and the outside director’s profit do not accord perfectly. We define
the ratio of the outside directors to be v. We can suppose that, if the ratio of the outside directors
is high, they can win the fight easily. In other words, the ’clash cost’ of the outside directors
is low ®. For these reasons, we assume dc(b,v)/9b > 0, 9%c(b,v)/db> > 0, dc(b,v)/dv <
0, 8%c(b,v)/0v? > 0 and 0%c(b,v)/0bOv < 0 *. This assumption is supported by empirical
studies, which show that the greater the ratio of outsiders, the greater is the activity of a board
(see, for example, Weisbach, 1988).

In this section, we assume for simplicity that the outside directors are one player, even if

3For instance, if the outside directors are the majority, they can easily retrieve the right to control as long as
they can implement a majority decision. However, even if they are the majority, retrieving the right is difficult
when the management is powerful. There is a possibility that the management will not give much information
to the outside directors, that they will hold meetings without the outside directors, or will offer bribes in order
to retain the right to control. On the other hand, even if the outside directors are not the majority, they can

persuade the management.
4While the model shows the situation where the outside directors or the management can have the right

to control, in the real world they decide on firm-wide projects through discussion, majority decision or bribes.
However, no matter what method they choose, we can anticipate that the decision in the board room reflects
most of the outside directors’ intentions when the outside ratio increases. dc(b,v)/dv < 0 represents this point.
In addition, the outside directors must strive to influence others to accept their opinion via spending time with
management, persuading and using their abilities. That is, when they make an effort, they can make desirable
decisions. b represents their efforts, and their intentions are reflected more easily when b increases. Therefore, the

expression, "the probability of outside control increases,” represents this point.
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there are several outside directors on the board. The results described below will continue to
hold even without this assumption. We will demonstrate the details in section 5 and analyze the
case with several outside directors in section 4.

The investor’s expected profit is:

71 = afpYe — (1 - p)(1 - D)YL]. M

The outside director’s expected profit is:

To = alpYn + (1 —p){—(1 = b)Yy — c(b,v)}]. 2

The management’s expected profit is:

= a[pXg + (1 —p)(1 - b)Xpg] —a?/2. (3)

From now on, we will refer to pYy — (1 —p)Y7, as "the project’s expected profit.” In addition,
if 77 < 0, the investors ”exit” this project, and the game ends immediately. The timing is as

follows °.

1. The investors decide on the outside ratio of the board v. If 77 < 0, the investors exit this

project, and the game ends.

2. The management proposes a project with the probability of a. If they cannot propose a
project, the game ends. If the project is proposed, the value of Y is known to all of the

directors.

3. When Y = Yy, this project is accepted. On the other hand, when Y = —Y7,, the outside
directors compete with the management, and win the control with a probability of b. If
the outside directors can obtain the right to control, they can reject this project, and the

game ends.

5In this paper, we assume that the directors know the value of Y before they compete. This assumption,
however, is not crucial. As long as the outside directors know the value of Y before the project is carried out, the
results do not change significantly. When the outside directors know this value after the fight for control, a few
results alter partly, but the main implications do not change. We can understand this through simple calculations.

Footnote 6 indicates this point.
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4. The management carries out the accepted project, and the profits are realized.

3.1.2 The Basic Features of the Model

In this model, the probability of the management obtaining the right to control is 1 — b. This
is similar to that in Baker et al. (1999), which discusses the situation where the formal right
cannot be delegated. However, the investors can commit themselves in advance to the value of
b, that is, the delegation level, if they adjust the value of v. Thus, the smaller the value of b, the
greater is the degree of delegation. When b = 0, the right to decide is delegated perfectly. In
other words, the model in this paper formulates a situation where the degree of delegation can be
adjusted sequentially. This differs from past studies of delegation, which analyze the selection of
the principal whether the proncipal should delegate their right to the agent or not. Furthermore,
this paper provides another method of commitment that is different from the implicit contracts
discussed in Baker et al. (1999).

When the outside ratio v increases, there are advantages and disadvantages other than private
cost. The advantage is that the probability of outside control rises, making it easier to reject a
project having —Y7,. On the other hand, the disadvantage is that the degree of delegation to the
management falls, which simultaneously reduces its incentives. Consequently, the probability of

a project being proposed falls, and there is a negative effect on the investor’s profit.
3.2 The Optimal Outside Ratio

3.2.1 The Probability of Outside Control

The outside directors will choose the probability of outside control, b, that maximizes their

expected profit:

max pYu + (1 —p){—(1 = b)YL —c(b,v)}. (4)

Assuming an interior solution, the optimal probability b* solves:

Oc(b*,v)
—a = Y. (5)

Because 0%¢(b, v)/9b? > 0, the larger Y7, is, the larger b* is. In addition, since §%c(b, v)/0bdv <

0, b* is increasing in v. Therefore, we can derive the following result.

Proposition 1 The probability of outside control, b*, increases with v, the outside ratio, and

YL, the absolute value of the investors’ profit under an undesirable project.

Proposition 1 implies that an increase in (1 — v), the ratio of inside directors, reduces the
probability of outside control®0From Proposition 1, b* = b(v, Y7,), and b(v, Y1) satisfies 9b* /0v >

0 and 9b*/9Y7, > 0.

3.2.2 The Probability of a Proposal

The management will choose the probability of a proposal, a, that maximizes their expected

profit:

max a[pXg+(1—p)(1—b)Xg] —a*/2. (6)

This is maximized by:

a" =[1—(1-ppb']Xnu. (7

First, a* increases with Xp and p. In addition, by da*/0Yy, = [—(1 — p)ob*/dY ] Xy < 0,
the greater Y7, is, the less a* is. Owing to da*/dv = [—(1 — p)db* /Ov] X < 0, the greater v is,

the less a* is. Therefore, we can state the following result.

Proposition 2 The probability of proposal, a*, increases when p, the degree of accord between
the profits of the investors and the management, and Xy, the management’s profits from the
project that they consider desirable, increases. In addition, the probability of a proposal decreases
when v, the outside ratio, and Yy, the absolute value of the profit of the investors under the

undesirable project, increases.

These results are similar to those of Aghion and Tirole (1997) and Baker et al. (1999).

Essentially, an increase in the outside ratio has two effects. First, it increases the probability

SWhen the outside directors know the value of Y after the fight for control, (5) changes to dc(b*,v)/db =

(1 = p)YL. Thus, the less p is, the greater b is.
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of outside control, and, second, it decreases the probability of a proposal. The optimal outside

ratio depends on this trade-off.

3.2.3 The Optimal Outside Ratio

In this section, we will derive the optimal outside ratio from the investors’ perspective.
The investors, who know (5) and (7), will choose the optimal outside ratio, v, that maximizes

their expected profit:

max o Yy — (1= p)(1 = b)Yz (®)

When substituting (7) for 7, we obtain:

mr=Xu[l — (1 —=p)b(v,Yr)] [pYm — (1 —p)YL + (1 — p)b(v, Y1) YL]. 9)

An increase in v has two effects. First, it increases the probability of outside control, b*,
and, second, it decreases the probability of a proposal, a*. The third term in the second square
brackets of (9) represents the effect of an increase in the probability of outside control, b*.
Therefore, this effect shows the likelihood of the outside directors winning the fight for control
more easily, and rejecting the undesirable project that has —Y7,. The second term in the first
square brackets represents the effect of a decrease in the probability of a proposal, a*. This effect

results from v raising the probability of outside control.

The first-order condition of the optimal outside ratio for the investors is: *
onp "
o = (2—-p)YL —pYy —2(1 = p)Yrb(v*,YL) = 0. (10)

From (10), we can recognize that there are three effects when v increases. We will refer to
them as the Y7, Effect, the Yy Effect and the Diminished Efficiency Effect.
e The Y}, Effect

With the increase in the outside ratio, the undesirable project having —Y7, will not be

accepted. The first term of (10) represents this efficient effect. There are two reasons for

"The second-order condition of (9) is negative, so the first-order condition of (9) is a necessary and sufficient

condition.
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this effect. The first reason is that there is a rise in the probability of outside control,
b. If the probability of outside control increases, the outside directors can reject more
undesirable projects. The second reason is that there is a reduction in the probability of a
proposal, a. There are two types of potential projects: desirable and undesirable. When a
decreases, the potentially undesirable projects will not actually be proposed to the board.

We call this the ”Y7, Effect”.

The Yy Effect

‘When a diminishes, potentially desirable projects will not be proposed to the board either.
The second term of (10) represents this increase in inefficiency. We call this the "Yjy

Effect”.

e The Diminished Efficiency Effect

When the outside directors have the right of decision making, they can reject a project if
it is undesirable. However, this increase in efficiency is offset or diminished by a reduction
in the probability of a proposal. As the outside ratio rises, the proportion of the efficiency
effect that is diminished increases. The third term of (10) represents this ”Diminished

Efficiency Effect”.

(10) changes to another form:

(2-p)YL —pYn
20-pyr

which is the condition of the optimal outside ratio.

b(v*,Yy) =

(11)

3.2.4 Comparative Statics

In this section, we will conduct comparative statics exercises using (11). First, we can obtain

the following result.

Proposition 3 The greater the Yy, the profit of the investors under a desirable project, the less

v, the optimal outside ratio.
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The outside directors are hired to reject undesirable projects that have —Y7. If a desirable
project that has Yz is proposed, the outside directors do not have to act®. Therefore, the size of
the efficiency effect from hiring outside directors does not depend on the value of Y. Meanwhile,
increasing Yy increases the 7Yy Effect”, which tells us that there is no need to hire more outside
directors. Proposition 3 demonstrates this logic.

Next, we will consider the relationship between p and v*. Differentiating the right side of
(11) with respect to p gives:

2(1 jp)YL —(YL +Yu) + Ch 7‘?%; all

When p increases, the probability that the project will be desirable to the investors increases.

(12)

Thus, there are two negative effects of increasing v with an increase of p. First, the Yz, effect
decreases with the increase of p. Second, the Yy effect increases with p Consequently, a low
outside ratio is optimal for the investors. The first term in the square brackets of (12) represents
this effect, and it is negative.

From Proposition 2, the probability of a proposal, a, increases with p. Therefore, we can
eliminate the Diminished Efficiency Effect and can rise the outside ratio. The second term in
the square brackets of (12) represents this situation, so it is positive.

When we have the condition,

Yu
— <1 13
v, <V (13)

(12) is positive. In other words, the larger p is, the larger v* is. We can state the following

result.

Proposition 4 When Yy, the absolute value of the profit of the investors under the undesirable
project, is larger than Yy, the profit of the investors under the desirable project, p increases with

v, and vice versa.

When the project’s expected profit is high, a* is also large. Thus, the investors do not need

to value managerial incentives, and so the optimal outside ratio increases when p decreases.

8Even if the directors know the value of Y after the fight for control with the management, a project having

Yy is definitely accepted.
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Meanwhile, when the low project’s expected profit occurs, the management has only a small

a*.

Therefore, the investors must be concerned with management incentives. Hence, even if
monitoring is important, the optimal outside ratio decreases when p decreases.
Next, we will consider the relationship between Y7, and v. Differentiating the right side of

(11) by Y7, gives:

1 (2—p)YL —pYu
2(1-p)Yz @-p- YL '

When the value of Yy, increases, the necessity of rejecting an undesirable project that has

(14)

—Y7, rises. In addition, in order to reject an undesirable project, the outside ratio must rise. The
first term in the square brackets of (14) represents this situation. Since this effect adds to the
optimal outside ratio, it is positive.

From (5), we can indicate that b* increases according to Yz. Thus, when the value of Y7,
increases, the probability of outside control increases, whereas the probability of a proposal
decreases. As a result, the Diminished Efficiency Effect grows. The second term in the square
brackets of (14) represents this situation. It is negative as this effect reduces the optimal outside
ratio.

(14) changes into the form of:

pYn

2(1—p)VE (1)

The left side of (11) also depends on Yy,. Therefore, the condition for v* to increase according

to Yy, is:

ab* Y

v, < W7 (16)

From (5), 0b* /9Y7, is constant?. Hence, we can state the result below.

Proposition 5 When the values of Yy and p are large, or the value of Yy, is sufficiently small,

or in other words, when condition (16) holds, the larger Yy, is, the larger v is, and vice versa.

9The left side of (5) does not depend on Y7, and, at this point, v* does not depend Yz,. Consequently, (5) is

the linear equation for Y7,.
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When the value of Y7, is small, or the values of Yz and p are large, the optimal outside ratio
increases with Y7, in order to reject an undesirable project. Since the probability of a proposal is
already low when the value of Y7, is large, or the values of Yy and p are small, the probability of
a proposal must not be further reduced. Therefore, when the value of Y7, increase, the optimal
outside ratio decreases.

Finally, we will consider the relationship between the project’s expected profit, pYy — (1 —
p)Y1,, and the optimal outside ratio. The probability of outside control increases with the outside
ratio, but the probability of a proposal decreases. Because of this trade-off, we can make the
following prediction.

When the project’s expected profit is low, the need to reject an undesirable project is high,
leading to a high optimal outside ratio. By contrast, when the project’s expected profit is high,
the probability of a proposal must not be reduced, meaning that there is a low optimal outside
ratio. In other words, the more the project’s expected profit is, the less the optimal outside ratio
is.

From Proposition 3, 4 and 5, this prediction is correct in nearly all ranges of the project’s
expected profit. There are, however, some exceptions to this rule when the project has a low
expected profit. When the probability of a proposal is very low, and it is an important factor for
the investors, the investors must not risk reducing the probability of a proposal, even if the need
to reject an undesirable project is high. Consequently, some exceptions to the above relationship
occur occasionally in a certain range when the project’s expected profit is low.

However, in most of the project’s range of expected profit, the above prediction is true.
Summarizing this discussion yields the following result, which is the first main result of this

paper.

Proposition 6 If the project’s expected profit drops, the optimal outside ratio rises, with some
exceptions. These exceptions occur occasionally when the project’s expected profit is low. In this
exceptional range, the relationship between the project’s expected profit and the optimal outside

ratio cannot be known.
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3.2.5 The Corner Solutions

Needless to say, v is the outside "ratio” having condition 0 < v < 1. Therefore, there are corner
solutions in the analysis of the optimal outside ratio.

Primarily, the condition of v* = 0 is:

(2—p)Yr —pYm
2(1-p)Yz

From (10), this condition is the same as d7;/0v < 0 for any v. Thus, in this condition, the

b(v,Yr) > for any v. (17)

inefficiency effect of a rise in the outside ratio is always higher than the efficiency effect. As a

result, v = 0 is optimal.

Next, the condition of v* =1 is:

2—p)Yr —pYn

b(v, Y1) < ( 0= p)Vs for any v. (18)

This condition is the same as dr;/0v > 0 for any v. Thus, in this condition, the efficiency
effect of a rise in the outside ratio is always higher than the inefficiency effect, and so v = 1 is
optimal.

From the above analysis, we can state the following result.

Proposition 7 If condition (17) holds, the optimal outside ratio is 0% . If condition (18) holds,

the optimal outside ratio is 100% .

3.2.6 Exit of the Investors

When the investor’s expected profit, 7z, is negative for all v, the investors exit the firm, and the

project is not proposed. The condition under which the investors exit the firm is:

pYy — (1 —b(n,YL))(1 —p)Yr <0, for any v. (19)

There are some cases where the investors exit the firm when the project’s expected profit is

extremely low.
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3.3 Implications

In their empirical studies, Hermalin and Weisbach (1988) found that outside directors are more
likely to join, and inside directors are more likely to leave, after poor firm performance. Bhagat
and Black (2000) obtained a similar result. These empirical results are consistent with our
implication that the worse the firm performance is, the higher the optimal outside ratio is.

Moreover, there are several case studies supporting our results. On the one hand, many
companies succeed because they have many outside directors. For instance, Compaq had only
one inside director (the CEO) and six outside directors. Following poor performances in 1991
and 1999, the company’s board decided to dismiss the CEO and change its firm strategies in
both years. After these reforms, its performance improved dramatically. However, many other
companies, such as Toyota and Canon, succeed without outside directors.

In 2002, Toyota Motors, the biggest automobile company in Japan, had fifty-eight inside di-
rectors and only one outside director, from Tokio Marine & Fire Insurance. Nevertheless, Toyota
improved many of its product systems and developed new ones as the economic environment
changed. Its well-known KANBAN system, for example, which enables close communication
among processes in the production line, was converted from a traditional system to an online
order system in the 1990s. Because of the quality of its original system and the many im-
provements, Toyota is a leading automobile company and it has not experienced any financial
hardships.

Likewise, Canon, a machinery manufacturer, had twenty-one inside directors and no outside
directors in 2002. Furthermore, Fujio Mitarai, the president of Canon from 1995, said ”the
board system centering on outside directors does not perform in Japan”!. In the first half of
the 1990s, Canon had unprofitable projects, especially its computer business, which led to a
decline in its performance. After Mitarai was appointed, he withdrew Canon from the personal
computer market, improved its product methods and focused on alternative products, such as
printers for computers, photocopiers and digital cameras. In addition, to strengthen community
spirit, he maintained Japanese management methods, including lifetime employment and boards

that consisted only of inside directors. These reforms were a success, and Canon’s performance

10Nihon Keizai Shinbun (July 6, 2002), translated by the author.
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recovered.

In 2003, the presidents of Toyota Motors and Canon were named among the top twenty-
five managers of the year by ” Business Week” magazine (January 14, 2002), and they have
maintained high profits. These case studies show that there are several successful companies
with few or no outside directors.

In Britain, the functions of inside directors are respected and it is generally considered that
boards must contain both inside and outside directors. Cadbury (2002), the main author of the
Cadbury Report, commented, ”executive directors bring to the board their inside knowledge of
the workings of the business and the nature of its markets, while the outside directors bring their
experience, knowledge, and independence of judgement”. The Cadbury Report mentions similar
arguments. Cadbury indicates that there are differences in information and abilities between
inside and outside directors, which makes it necessary for companies to nominate both directors
in order to exploit the information and abilities of both. This paper proposes that there is
another reason why it is necessary for companies to hire some inside directors; namely, the need
to promote managerial incentives.

In the US, although it is recognized that the appointment of outside directors is a desirable
condition for corporate governance, most US companies appoint some or many inside directors.
For instance, data used by Weisbach (1988), Hermalin and Weisbach (1988) and Bhagat and
Black (2000) show that several companies do not have boards totally consisting of outside direc-
tors'!. Thus, there must be reasons why these companies hire inside directors and we suggest
that managerial incentives are a reason.

In the real world, many successful companies do not hire outside directors exclusively. This

fact supports our results.

4 The Optimal Number of Outside Directors

In this section, we will introduce the number of outside directors, hereafter referred to simply as

the outside number, into the former analysis.

11The minimum outside ratio is 0-5% in Weisbach (1988), 10% in Hermalin and Weisbach (1988) and 0% in

Bhagat and Black (2000).
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For simplicity, the probability of a proposal, a, is given, and we do not consider the action of
the management here. Similarly, the outside ratio, v, is given. The investors decide the outside
number in order to maximize their profit in period 1. After the outside directors know the outside
ratio and number, they decide their ”individual” probability of outside control, d. Finally, the
firm turns a profit.

The outside number is denoted ¢. The outside directors choose d individually. When they
compete with the management, the individual outside directors have to bear the private cost
¢(d,v). They cannot share this cost among themselves. If at least one outside director wins the
fight for control in the board room, the outside directors can reject any undesirable project that
has =Y. In addition, dc(d,v)/8d > 0, 8%c(d,v)/dd? > 0, de(d,v)/Ov < 0, 8%c(d,v)/dv? > 0O
and 02c(d, v)/9ddv < 0.

For this reason, the probability that the outside directors cannot control the board is equal to
the probability that ”all” outside directors cannot win the fight for control. Thus, this probability
is (1 —d)°.

In this section, the outside directors share the same goal as the investors. However, ¢(d, v) is
a private cost for each of the outside directors.

The timing is as follows.

1. The investors decide the outside number, ¢. There is a probability of a that management
will propose a project. If a project is not proposed, the game ends. If a project is proposed,

the value of Y is known to all of the directors.

2. When Y = Yy, the directors accept this project. When Y = —Y7,, each of the outside
directors compete with the management and the probability that they will individually
win control is d. If at least one outside director can obtain the right to control, they can
reject the project, and the game ends. If none of the outside directors can obtain the right

to control, the project is accepted.
3. The management carries out the accepted project, and the profits are realized.

The investors’ expected profit is:

T =a[pYy — (1 —p)(1—d)?YL]. (20)

From (20), the investors’ expected profit decreases when (1—d)? increases. Thus, the investors
prefer a smaller (1 — d)?.

The profit of an individual outside director, ,, is:

To=a[pYu + (1 —p){—(1—d)*'(1 - d)Yy, — c(d,v)}]. (21)

When the individual outside director chooses d, the probability of outside control by the

other directors, d, is given. This is maximized by:

de(d*, v) T\o—1
———=(1-d)* Y. 22
e a-ar (22)
Since the decisions of each outside director are symmetrical, d* = d, and the condition can
change to:
de(d*,v)

_oeyieg
o (1-d) Y. (23)

This left side of equation (23) increases with d* and ¢. Thus, the more ¢ is, the less d* is.
Therefore, when the outside number increases, the incentives of the individual outside directors
decrease because they depend on the activities of the other outside directors. In other words,

the free-rider problem occurs.

Proposition 8 When the number of outside directors increases, the “individual” probability of

outside control decreases. We can interpret this logic as the free-rider problem.

For this result, we can understand d* = d(¢,v,Yz). 9d*/d¢ < 0, and other relations have
the same results as in Proposition 5. Because a smaller (1 — d)? is optimal for the investors, the

optimal outside number, ¢, must satisfy:

m(gn[l —d(¢,v,YL)]®. (24)

Differentiating (24) with respect to ¢ gives:
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(- 0y (1 = ) - 62219 o, (25)

where (25) is the condition of the optimal outside number. (24) is the convex function
without some extreme exceptions and satisfies requirements for minimization'?. The first term
of the square brackets is negative since 0 < (1 — d*) < 1. The second term is positive because
ad* /9¢ < 0.

(25) shows two effects that occur when ¢ increases. When ¢ increases, the number of outside
directors who want to control the board also increases. This makes it possible for the outside
directors to control the board easily. The first negative effect represents this efficient effect. The
second positive effect represents the free-rider problem, which is presented in Proposition 8.

(25) depends on the degree of ¢, resulting in an optimal outside number for the investors
which is neither too large nor too small. Thus, we can state the following result, which is the

second main result of this paper.

Proposition 9 The optimal outside number is determined by the trade-off between the efficiency
effect from increasing the number of active outside directors and the inefficiency effect caused by

the free-rider problem. In addition, the optimal outside number is not extremely large or small.

From this result, we can see that there is an optimal outside number, as there is with the
optimal outside ratio.

If management activity is introduced into this analysis, we must consider the optimal value
of (1 —d)?. Thus, in order to achieve this optimal value, ¢ must be adjusted. However, this
adjustment depends on the trade-off described in Proposition 9; hence, Proposition 9 will not

change.

12The second-order condition is
0d*/6¢}2 1 ad* /9¢ ¢ 02d* ad*\ 2
1—-d*)? {In(l —d*) — 1—d*)® —_—— | — (—) . Th
( ) {"( el A it r s e cp el W Pl ©
first term is positive. The first and second terms in the square brackets are also positive. Thus, as long as the

third term in the square brackets is not a large negative number, the second-order condition is positive.
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5 Relationships between the Outside Ratio and Number

We excluded analysis of the outside number in section 3 and the outside ratio in section 4.
However, they are determined at the same time and are closely related to each another. We will

consider these relationships.

5.1 Relationships

When we compare the probability of outside control, b*, in section 3 with the probability of

individual outside control, d*, in section 4, we find:

b= (1)), (26)

From (26), b* = d* if ¢ = 1. This leads to the following questions. Did the analysis in section
3 assume ¢ = 1?7 Were these analyses appropriate only when ¢ = 17 Although we assumed that
the outside directors were one player in section 3, the answer to both of these questions is "no”.
‘We will explain the reason in this subsection.

From (23), since 9%¢(d,v)/8d0v < 0, the larger v is, the larger d is. In addition, when
0%c(d,v)/8d? > 0, d increases with Y.

Differentiating [L — (1 — d(v, Y, ¢))?] with respect to v and Y}, gives:

o(1 — d*)dHai >0, (27)
dv
od*
_ eyp—1
o(1 —d*) oy, > 0. (28)

Hence, we can say that:

Ol — (1 —d(v, Y, )% _ o
T = 5 >0, (29)

In addition, the case of Y7, has the same result.
Therefore, Proposition 1 is true even if we introduce the effect of the outside number in
section 3. Furthermore, since Proposition 1 can apply to the introduction of the outside number,

all the results in section 3 are also true.
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Consequently, (11) can change to:

2=p)Yy —pYu

[1—(1—d(v,Ys,¢)% = 2(1—p)Yz

(30)

The left side of (30) increases with v. We describe the relation between ¢ and the left side
in Proposition 9.

Increasing [1 — (1 — d(v, Y, #))?] means that the outside directors are more active, because
they can control the board more easily. Thus, we can interpret (30) as the condition for the
optimal outside directors’ activity. To satisfy this condition, we can regulate the outside ratio or

number, or the combination of both.

5.2 The Optimal Number of Directors

Although many empirical studies (e.g., Yermack, 1996 and Eisenberg et al., 1998) consider the
number of directors, or the board size, few theoretical studies do so. As we have determined the
outside ratio and number, we can also determine the board size. Therefore, we can say that:

[

The Board Size = @—*4 (31)
v

When the investors appoint new outside directors, the board size increases. When the outside
ratio increases without the appointment of new outside directors, that is, when some inside
directors are dismissed, the board size decreases.

Now, when the investors demand more active outside directors, how does the board size
change?

First, we consider the case when the outside number is too large. In this case, the outside
ratio has to increase, and the outside number has to decrease to provide more active outside
directors. Thus, the board size will certainly decrease.

On the other hand, when the outside number is too small, the outside ratio and number must
increase. In this case, the board size does not always decrease. However, if there are some costs
associated with appointing new directors, the inside directors will be removed, and perhaps only
a few new outside directors will be recruited. For this reason, the board size will not change or

decrease greatly.
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Consequently, the board size will decrease when the outside directors have to become more

active.

6 The Moral Hazard Problem

In 2002, many US companies, including WorldCom and Enron, had problems with window-
dressing settlements, which caused the performance of these companies to slump. In the board
rooms of such companies, there were several outside directors. Why could these outside directors
not discover the mistakes and the illegal practices of the management? This answer to this
question is debatable.

Many economic studies have examined this problem. Most of the empirical studies on board
composition, such as Hermalin and Weisbach (1991) and Bhagat and Black (2000), could not
find that the outside ratio had any obvious effect on financial performance. Mace (1971) and
Bhagat and Black (1999) argue that outside directors may be useless in reality. Why did they
argue in this manner?

The analyses in the before sections suggest one possible answer, which is that the outside
ratio or number of such companies was not optimal. However, outside directors are a majority
in such companies, and we can indicate an alternative answer.

In the before analysis, we assumed that the outside directors shared the same goal as the
investors. However, there are some problems with this assumption. Thus, the alternative answer
to the above question is that not all outside directors have the same profits as the investors, and
they do not always compete with the management.

We can understand this point as a moral-hazard problem. Since outside directors are not
the same players as investors, the profits between both players are not consistent. Thus, a

moral-hazard problem occurs. We will consider this problem through the extended model.

6.1 Fixed Pay

The investors cannot observe the probability of outside control, b, and the private cost of the
outside directors, ¢(b,v). Moreover, the investors cannot know whether the outside directors

control the board. The investors can observe only the profit, Y.
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First, we discuss a fixed pay system for the outside directors. We assume that the outside
directors always receive a fixed compensation, W, regardless of whether the profit of investors,
Y, is positive or negative.

The investor’s expected profit is 77 = a[pYy — (1 — p)(1 — b)YL] — W, whereas the outside
director’s expected profit is m, = W — ac(b,v). Because the management’s expected profit is
75 = a[pXy + (1 —p)(1 —b)Xg| — a*/2, which is the same as in the previously mentioned
models, the probability of a proposal is a = {1 — (1 — p)b} X .

Since dm,/db = —dc(b,v)/db < 0, the outside directors choose b = 0. This does not depend
on W,v. Thus, a = Xg.

At this point, the optimal probability of outside control for the investors is not always zero,
but, even so, no effort will be made by the outside directors. That is, the moral-hazard problem
occurs. Thus, as long as the profit of the outside directors does not accord with the investors’

profit, the outside directors do not function as the agents of the investors.

6.2 Bonus

Can a bonus, which is paid only when the investors gain a high profit, solve this moral-hazard
problem?

When the profit of the investors is positive (Yy), part of the profit, wYy, is provided to the
outside directors, where 0 < w < 1, and w is known. When the profit of the investors is negative
(=Y1), the outside directors do not receive anything.

The investor’s expected profit is 7; = a [p(1 — w)Yy — (1 — p)(1 — b)Y} ], whereas the outside
director’s expected profit is m, = a [pwYy — ¢(b, v)]. Similar to the above, a = {1 —(1—p)b}Xy.

When the outside directors accept the bonus, they will choose b = 0 because dm,/db =
—0c(b,v)/0b < 0. Thus, a = Xp. Therefore, the bonus cannot solve the moral-hazard problem.

The outside directors are appointed to reject undesirable projects. Thus, the bonus, which
is paid when the proposed project is desirable, cannot affect their behavior. Moreover, when
the investors can decide the value of w in period 1, they choose w = 0 because dr;/0w =
—XpupYy < 0. In fact, Jensen and Murphy (1990) suggest that, in the US, compensation for

directors is not linked to their performance.

100

6.3 Penalty

Can a penalty, which is imposed when the investors gain a low profit, solve this moral-hazard
problem? Penalties can include an obligation to make restitution or damage to the outside
directors’ reputations 3.

When the profit of the investors is positive, W is provided to the outside directors. The value
of W is determined to satisfy the individual rationalities (participation constrains)of the outside
directors. In addition, we assume that the expected profits of the investors and the management
are positive.

When the profit of the investors is negative (—Y7) the penalty, Z, is imposed on the outside
directors, and Z is given.

The outside director’s expected profit is 7, = a [pW + (1 — p){—(1 — b)Z — ¢(b,v)}]. Similar
to the above, a = {1 — (1 — p)b} Xp.

Consequently, the probability of outside control solves:

3 =Z. (32)
When the penalty increases, the moral-hazard problem dwindles.
The outside directors are appointed to reject undesirable projects. Therefore, the outside
directors can reduce their penalty when they increase the probability of outside control. For this

reason, the larger the penalties are, the greater their efforts will be, leading to the disappearance

of the moral-hazard problem. In conclusion, we can derive the final main result of this paper.

Proposition 10 A penalty, which is imposed on the outside directors only when the investors
gain a low profit, is an effective way to resolve the moral-hazard problem between the outside
directors and the investors. A bonus, which is paid to the outside directors only when the investors

can gain a high profit, is not effective.

13The reputations of outside directors are diminished when the company that hired them fails. If this happens,
they will not be appointed as directors or managers of other companies. We can assume that this damage to
outside directors’ reputations is one form of penalty. Fama and Jensen (1983) discuss this issue and Yermack

(2002) provides empirical evidence showing that the performance of outside directors influences their reputations.
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6.4 Implications

One of the main ways to increase the penalty on outside directors is to reinforce restitution.
When the investors in a firm make losses, they can sue the (outside) directors for damages and
recapture some parts of their losses as restitution.

To solve the moral-hazard problem, investors should be able to take legal action easily, and
directors should bear a severe penalty as restitution.

Although an intensification of restitution is important in solving the moral-hazard problem,
it does involve problems. Where large penalties are involved, it becomes very difficult to recruit
directors. Outside directors need to put in many hours and have many responsibilities and, in
the case of a mistake, they will have to pay a great deal of money in restitution. Hence, sitting
on a corporate board involves high risks and many directors are afraid to take this risk.

In Britain, the new directors of Equitable Life, an insurance company that failed, sued the
fifteen former directors of this company for approximately £3 billion ($4.8 billion). In Japan,
the Osaka district court ruled that the eleven former directors of Daiwa Bank, the city bank
which was indicted because of illegal business and suffered $1.1 billion losses at its New York
branch, recompense $775 million. In such situations, who would want to become a director?
Part of Equitable Life’s lawsuits was rejected in 2003, and the Daiwa Bank’s lawsuit resulted in
reconciliation. However, these cases fostered fear among the directors of other companies.

There are several countermeasures against such problems. In the US, most of the directors
carry insurance against restitution, and their liabilities are limited by law in many states. In
Britain, courts have the authority to reject lawsuits against directors to prevent extreme lawsuits.
In Japan, the liabilities of directors, especially outside directors, are limited by the revised
corporate law. Although many companies require these countermeasures, they lead to the moral-
hazard problem.

On the one hand, if a great penalty is imposed on the outside directors, no-one will want
to become an outside director. However, on the other hand, if low penalties are imposed on
the outside directors, the moral-hazard problem occurs. This trade-off shows the difficulty of
ensuring that the activities of outside directors are efficient. We are confronted with a lack of

potential outside directors or the moral-hazard problem in the board room.
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One of the solutions to this difficulty is high pay. That is, outside directors should receive
a bonus or a fixed compensation that is sufficiently high to satisfy their individual rationalities.
However, in reality, the pay for outside directors is not particularly high and extremely high pay
is impossible.

Do these implications show that it is difficult or impossible to ensure that the activities of all

outside directors are efficient? Seemingly, they do.

7 Conclusion

This paper provides a model of the board of directors as a decision maker. Our main points are
summarized as follows.

First, increasing the outside ratio has two effects. The first effect is an increase in efficiency
as undesirable firm-wide projects are rejected. The second effect is an increase in inefficiency
as management incentives are reduced. The optimal outside ratio for investors depends on the
trade-off between both of these effects. With some exceptions, the ratio increases when the
expected profit from firm-wide projects decreases. These exceptions occur occasionally in a
range when expected profit is low. In these cases, we cannot know the relationship between the
expected profit and the optimal outside ratio.

Second, increasing the outside number also has two effects, an increase in efficiency due to
a large number of active outside directors and an increase in inefficiency due to the free-rider
problem. The optimal outside number depends on this trade-off, and the number will be not
extremely large or small.

Moreover, we can adjust the activity of the outside directors by regulating the optimal outside
ratio and number. Further, the optimal outside ratio and number determine the optimal board
size, that is, the optimal number of all directors.

From these analyses, we learn that companies do not always have to hire more outside direc-
tors. Obviously, when the profit of a company is low, it should appoint more outside directors
because it is necessary to reject undesirable projects. This will be the optimal situation for
investors. However, when the profit is high, the company does not need to appoint many outside

directors. Indeed, on some occasions, it must remove some outside directors because, if they are
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too active, the incentives for the managers are reduced.

Finally, we extend the model. When the profits between investors and outside directors are
not consistent, the moral-hazard problem, or neglect by the outside directors, occurs. To solve
this problem, companies must penalize outside directors for their blunders. However, an increase
in penalties makes it difficult to recruit directors. This trade-off shows the difficulty of ensuring
that the activities of outside directors are efficient.

In conclusion, we found several objections to the view that outside directors are more desirable
than inside directors. The first objection is the importance of managerial incentives, and the
second is the trade-off between the moral-hazard problem and the difficulty of recruiting. In
addition, there are also the free-ride problem. Therefore, the use of outside directors is very

difficult for companies.
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&%, LT, BUFIE 2 MOMGDICREFICH LT, flh&Rtmaird 2, £ OrOMY)EeEHm
1 EERER A = A L

© _a
M = ["(8), SP(8), 8,P (£.0).6 € 0.0 ]
LUTHRRS 52 LR TE D, 2MOTMTREF T, ZORKEZHD 5\ NHEGORREAT

W, wfEO 3HITRISAEBLYT 5.
ZORERDZA I 7F B1DE SRS,

t=0 t=1 t=2 t=3
| | | |
d| 4 | A & |
/ LliE=)
HEEH D55 T) e DER
EEboRE R B IR & it B 2 WD IR

Wi é: A B =X 5 M DR
ONFEH L, TNEREENBLET D

1 A EREsA I

ZZTOET ML, RO EZLETRATRETH D LIET D, £ LT, GEaESHIC
T HI, EEE oo REICRT 2REHEOMEBEEIL. WM&k S\ TAkM q 24T
260LT 5, DFY. ZITIHFHBAENLGLAETIE, £¥E2RETEIRVbDET S,

HBICE AL & REALDK 2 OFLIIER 0 (BT DAl & ik 5, EELRHCIXBUFIZ A%
A L, HOOMSNSREEZHM ST, TOREOREZITHOE 50T, BFIZAEEDORE
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WO ARG ERT 2L TE D, Thbb, ZOETATHE, Frits bo I LITEMEH 0
DEAA MR ER THD EMETE D, —F, REFL, REESEEEZITLRETS S
DEBEZDDT, Atz boIREEDL, REOHKIER 0 Z2BIRT 2 LB TED,

22 TJ7—AREMRX |k
tEREATEE R, REE i,

b(q) — O —e @)

THEED, LEB-T, IAMREBOIIKFELL Y 7 —A A ROAFE L~V q* 1, 2RO
LH ST oD,

b’(@*) =9 )
b'@) =9 ®)
ZOW, g*>T">0&E4%, ZZTW=b(g* ) 0", W' =b(@) - 09" LiEHT D, T O,
Ty —AMRR RO K X, KO XS ma
max  EW®-—e] = E[b@")—0q" —e]
= w(e)b(g") — 9" — €] + (1 — v(e))[b(T") — I7" —¢]
= yEW*+ 1 -v{E)W —e
—MERIER Y, 77— A R OB KHEDE e* ITRD K D7D
ve(@)W* —W']=1 @
2.3 EEOIH
[EE R D BUF O RALRIBEIIR D K 91272 5,
max v(e)b@™) —w — 09" + (L — v(e)b@") —w — 77" ®)

subject to
w—e" >0

ZCHEMOEM S E LRI AR TH L LIEL THEHDOT, a2 MRHE 0 OFEBLLL
T|EWERETHILIETTE RV, 2F0, Bew A2 REI OIS T L2 enTES N
5:&(&;6 L7endo T, ZZCTEHESWIZBIT 2RO, BEESTHDHZ L arEld
HI20THD, FHEALOEE, BUFIXRIE 0 2> TND DT, BHHEAE L VARG 5 Z &0
Tié bo TRDZ, FWIZT 7 —A MRA NOEEEZRIRT 5, T72bb"=q* L7225, if %\
WIZBIT D84 DEROEIEE B XD LRO L D12/ D, 9 1 HITREZ & HHNRIC
EHWX#J () #RELRFIUZALRN, ZITOREFOESITZEEE LD T, ﬁ%’%’%‘
12 2 MEIE D 7= OB RSB 54 T 4 T/l b, Lo T, REEx

Iz
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e" =0 ZBENT D, LT, BNIZOHELZTRLT, 2HTREFICHEDINEF LI 2D
2K (wW=0) 2R 02 L2 D, T2L, BIROMBHRMHIRO L 51T,

VI =p(OW (@) + (1 - v(0)W* (@) (O]

Tz, EE RIS RERE LV EERT D 2 LN RREL 72 D08, WiIFE o X R avEn
P, EVHRZD & BAORMEITER L TWD, 2ORb ITEEDREZSIEIC LT
WhHEEZLND, £LT, #IIng a2 MRETHITAEEINDOT, ZOBKT, BUFIZY 7
22 PRHFOBBEICE LT\ EBEX B,

24 EBEEBEADZALEAN-RELOSHT

JeOE LY BUFIFRELRED 2T, O3 2 MIRRE 0 ICBIT 2 WM 0 bewn, L
L. EAzelttLThH, BUFIDIRE 0 OFERIMERNMZM-> TV D bDETDH, I T, REH
DOHBNET HBIROEREZ € LERT 5. BHelTREOIRFTLLOLEREL THHM, B
FHEZ OB e #EBESRT LI LN TE RNV LICHERT 5, Tz, IREE 0 (BT 5 i
Rix, MEENRIRT 5259 GFEREIUKTFT D, LNLRYEL, ZOEGENGIOND &, B
T DT RACRII AL HEN) 72 A J1 = X AT A Rl (Baron and Myerson(1982)) & 77292 &3
T&E 5, TOREOEEIRA =X LIE,

M(®) = [0™(8.8),5P(8.8).8.P (8.0).6 € ©Q, pa]

LLCHRBTLHZENTE D,

L7edio T, REALREOE 7 — A& B IFEIC L > T, Bz R b2 &0 TE 5, 22

T, FT2MICBT A HBERNA =2 —ICB L CoRibE &2 5,

ZOETFNATH, BEFTHOELEO T, TTICENOEO XA TE2RETH 2 LMl T D
LBEZHOT (BERER), BUFIZENEZ THLC, B 5O HMBEEICES P 2AATe Z LT L
20, 2, THICBWTT TIIRES TV B REALK Z 55 e ld, Zo2Tixr 2
ENTWDLDLEEZD, LN T, EHFITMIAEICE SO TE LD HIE & Mo AR
LA MIKFLT, HOCOBHEZED D Z &2 D, TD X572 FTORERHIIT 2B O
FRAEREIE, RO LS D,

v(@)[b(@?) — 8P4 — k(B) + Z] + (1 — v(&))[b(@*) — k@ +zl ()

max
@PA,SPAP)

subject to
U=5" g -z -e>5" gPA -z e 7P (19
U=5"_6pr_z —e>SPAOPA -Z —e— P @TC)
U=sPh—ggPh -z -e>-Z-e (PC)
g=3s" —PA—-Z—-e>-Z—e (GI9)
SEIE 4
P <l (1R
P <l (EP)
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PR

P <5 _gprn (WEP)
B <SPA - A (WP
0<p<1 (B4 DffeR)

INLOffEELD D, (IC) & (PC) WEETHRYL, P=1,P=8" —gg°* L7225,

W 1 IR%IE (C) & (PC) MERHNI L, SVEMSIAIZP = | L7420, WAERSIGIZP =
S T

ZZCHINOEE 6 OfIHAEMERT 5, 77 —A MR ROk e OIREEIL, ZHZ bt
HIEHRICBNTOENIKETH -T2, DFEY, 2O, B X MRIE 0 Z5%2IiERBT5 2
LIRTE T, Lol TEROIENHMERELET 256, BUFOE R EIXFRE DL ) e* LT D
BTHRESNDEEZLND, RERDL, ePARREWVIFEREFEOHRMNTEL R2DDT, B
ePA BB TE ARV, EHFITePA 2 TELRET/NES LTHIEZB LI LT5006TH S, 2
&S TWD BT L7z TRIZITV), EXRET DI LIZRDHDT, ke L/hali
%o LIzhioT, TOHPHILEC[0, e] &7 D,

O —-0)=A0 LiEF#L, FHRZIFMELZ RO TREAOMS 7 — 2520, MEL1ZRAND L,
2 WIDIRDIZ I T D ki, ROME 1 IZ X > TRES T b,

BB 1 WOFIEREE NS RN EE L, oREEL 6 n—a X MRIEOKHESE D = v(@) T
bD LT D, ZOM, BHFORRCMBON SR, SMERSIS - WERSISZNZRO X 51
ST bR,

- IMERTIAORE

SPA = 0gPA®) + AGTPAR) - I ®)

5% = GPAE ©)

P@PAE@) = o (10)

R@PA@) = 9+ 7 a6 (11)

1-70
- WAEMNEIEOSS

SPA = 6PAET) + (L - BAGPAE B) 12)

5% = e D) 13)

PE@PAEB) = 6 (14)

P@AET) = T+ (- H)A0 (s)
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(s el M

2: BT & ReEAL DA pE R

L TRONCAERIE, UTO K2 TRBITHILENTED, ZOME BORENS, EFE
REIP <PA<T <¢* THDHZLBHMBTE 5,

SAEREI G AT AT, hERMEOR T Schmidt(1996a) D€ T /L & RS Th 5, L7zii->T, L
F. WAEREIS Y AT DHESW T EED S 2 L1215,

ZZT, MEL1O A5 RUTHOVWTERD, T5 L, (15) RIIMEED € LILED 3125 LTr
T 50T, LLFOME2 BN STbNnD,

BRE 2 A R MREEOEERTA 12, (EEOE, Bt LT,

IPPAE.B)
e <0 (16)
PA(E 3
TED) < g 17
ap
BENLT %,
[FERT]
25 =N L L. (15) R&miy e THAT5 L&,
df  ogh _dN oo
dgPA 98 dp dé
x <0, MW>08>0LnY, LisoT, Hr<oLinn.
ZLTC, (15) &ML B THET 5 L.
d’ oA -
T =-NAd
db’ J S oA
L7, W<O,7NA€<OT&>67§ N 55 >0&7%,
FED Y]

N A NRRETE L RET HRERICOT DEERE B LIER N, AERTAICEXLEE
EWMBE2 I Lo TSI b, Tabh, BEME S & B s LAERIEML, Fhez
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T D LRI TS Z N EECE D, RIS, 2WITORBIERK A = 2 — Dk S i
HLOL LT, HE, BEEBIEEZHOT, 1 HITHRIE SN DL TKHE ePA ICB LT Ok b R
IR,

TR LY 2SO T R(E B) = 6PA@, B) — 0TPAE, B) = AGTPAE, B) LiE#T D, 0
TRy MEIEIKIE L., ePA IIHKIE LRV S S ICEET 5, ZOMBNL, BUFREEICREH
DEES ePA ZBERTHZENTERVDOL TS, TOEET T, BHFOERE LEAMNEREL
B DREE R DB FIKHE ePA L DBIRICOVWTEZ D,

BUFIZH S TEZRET DM, —H TREHIZA O ePA ZIRET LD T, Wi 1ML & 72
%, LinL, ZZTEL ePADBENRENC BT D LI RBAEBH DL E I hEMHIDD, T5
L RIERBEIKIEPA 1T, OGS ICE > TS bND, 727 L, e 137 7 — & hX
R OEIBEESIKIETH Y | ve(e) W — W' =1 %73,

BiRE 3 BHELDOFCRIE AT A= L L, B & RELEICBVL T, b LBFSRES 1 TR
HEOBNNETHDHLFEL A1, MEHITePA | 0<ePA <eP <e* &K, £7-ePAIEK
Ko kric5x6n5,

(@) (1 - BRE B =1 (18
TREMNT ePA = ePAR,B) LT B, ePAE D) =8 LB O FBANFTET 5.
W 2 BEEOIHSIIKIEL, ()  (1-BRE) =1 TRILT 2,
)

B O ene=[0, e] OEMICHNT, BEHFT 1IN TFOMMREKRILETS.

max  E[UE) E[SPA — 0P8, B) — €]

= p(ePHUPAE) + (1 — ()T ()
= u(e)[SPA — 6P E, B) — e
+ (L) - TP E.B) - e

CITHRELTALAESPA L SPY ERAL, LY FEMVTRT . REE OB
UTFDOXDIT5,

E[U ()] = v(e™)(L — B)RE, B) — ™ (19)

v(e) DIREL RE,B) > 00852 b5 &, BEHORIESITHEICET, (19) O 1 BRI
EoT (18) BEHESI B,

[FEBIR DD ]

ZOMM3 LY, Bk o I RELR ORE H 0BS5S T) ePAR, B) LBOEREN BT 5
L ARV LIRS, 22T, eP AR LRE(ICRT DI EHR OS5Ik L L, Schmidt(1996a)
DEEFPKHEC BT D & AR O MM 3 & i 5,
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ARE 4 (Schmidt(1996a)) FEALIFIZISV T, b LBUFASHESR 1 TREFOS NN ETHD L1
Uo7 biE, MEHILeP,0<eP <e* #i&5, TmeP OWMIIRRO L IcE2 b5,

ve(e®) R(E) =1 (20)
SREMNT P = eP(8) LT 515, eP(8) = 8 & 72 5 RSN FRIIHET 5.

4 LY, Ehe LREACORER OIS eP@) bBINOREGE LH LN LN,
HIZePAE, B) < eP(B) DA bR T, BT & R (LSS ki ePA 2S5 2 &
BTET,

2.5 E&ESH

ZOETIE, VAT LR TOMREADRE, TRph, BAMERElEBEAR LRELLE
EHAIC T D BAFOBIRIBOLBETT 5, TOMIEFT ) IChTzoT, KPR <0 20ET
B, THIE. A 3R MREOEE R B 25| & LIz & BET AT A0 T TOHFH L
VRBBAT D EVHIRETH D, T LT, TITTHLICEBICH LT, FHAICk>THZ bR
LHEHE R EEFIV M TH L) BB ELELT D,

gp)=¢

E72, ZOEFAO P =1 ORIEZ, BIRFSEEE ORI 0 25 2Mb Z LN TED LN
SARTEA AR AY, ERETIE B = 113 X P AERKISAM D IRAERO T, I I THEHEE LAV,
FTHE, 0<B<1%Zilit BIcEL TROMEELES,

R 3 WML § 1A o 2 MRIBOEARESR B OB/ Y . ZOBMRIZLL T O X 5 ITH
Jong,
= ¢ E@ =" (0<B<D

&) = 21

D= oy—e @D
COMBBICIT D B =0 OR, M4 OB KIS LELL 2D 2 LICEET D, HIC,
0<B<1DWE, M3 TRULEIIEIAKIEPA LS RDZLICLEETD, 758, @
B3 0> (18) SUTEE AR B THRE LIS KDY LT, ROLICHEHRZ LN D,

ve(8) - (1 - HRE@). B) =1 (22)
(22) 15, A 3 A NRIETE L ST 5 5 4 TICEE £ T DHER B & SMERES L T % 8(3) DRk
LBBTIERTED, £2T, (22)*E H = 1s@(@) - (1 - HRERG), B —1=0 L Thid, &
BI%UERIZ Lo T,
Hz_ wR-w(l-BR;  _ w(R-(1-BRy
He  vee(l-AR+ue(l-BRe (1 - H)(veR + veRe)

B ZLRTED, vOELY e >0, v < 0T, BORELY 1-B)>0L74D, T5HL.
2 L3 kY B2 <0, M2 >0 Th ., RED) = APAEB) >0, B = A0Z <0

VB = AT >0 TN,

S &

— <0 (23)
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L7, (1) RCEHRS NGBS ILME M BT D T LR,
WICKEH B OWFERIMEE 25,

E[SPA — 0™ - 8(B) - 2]

vE@)IS™ — 4g** — &(B) - Z]

[L - vEPNE™ - TP~ ED). D) - &B) - 2

E[UE@)]

+

—=pA

ERICHE 1 THAONE SPA L ST AT 2 L. AR,
v(E@B))0gPA + (L — B)AGTPAE(B), B) — 994
+[1 — vEBNOTPAE(B), B) — 69~ (E(B), B)] — &(B) — Z
LEIEEDL, HE, B XIRREE AW CREL AT O & BUFIL 0 I THERIOEHRL b A
BT H20ic, BREZOMFENE e L7225 X5 RREAME Z 2RET D, 7oL, BREH
DRI
V(&)1 - B)AGTPAE(B), B) + (1 — v(&(B))) - 0—8(B) - Z =0

Lieh, Lizid->T, BEALMiks L,

Z =v(EP))- (L -BRED).B) —&®) (24

LY, BUFIATOENERL Y b, BEEHOA—7 2 a v EBUTERT L2 ENTE D,
Z I T, TCIE Z, RED), B), SPAIRIRE S NIZDOT, TS O & B ORI A
L. WpA(€(B),ﬁ) = b@PAEB), B)) — 0P~ E(B), B) & AT, WG EHET S L, DTO X
21T,
EVPA@™] = EDb@) +Z - SP* — k(@)
= vE@)b@™) + (L - BRE®D), B)
— 0" — (1 - B)(@ - DT ED), B)]
+ [1-v@E@)bEEB). B) + (1 - HRER). B)
- GPPAE(), B - &B) - k(B)
ZLT, 77— bA% MREOBIRE W = b(g*) - 0g* & W @E(B), B) & HERNT 5 &, Btk
1 & REALH OB O MERAHIBA T O X 51272 %,
VPAG) = v@EIW” + [1 — vEGNIW™ @) B) - &F) —k(B) (O0<F<1) (25)
B ORI (25) REKD X 5 10T 5, Thbb,
EE 1

0<B<1mBf,  VPA=VPA (et & BE1L)
B=0om,  VPA=VP (Beti7s LRBAL)
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Zhubid, EEMNE RECOBUFOHIEFIE (25) RE, BICELTHADT LEbDTHD, 1
2, 1O B = 01231 ZBUFOBSRIGVPA X, B LEE(L (Schmidt(1996a)) OB
VP LBEEMRZ TEZOND Z LICHEET S, YT TR, ZOBERMR G Tl LR s
A & ROEAL O MRS Z it L T <,

B OWISFIIEVPAG) 2 BIZB LT 1M T5 &, kDL HI1ThD,

dvrA

= =W~ WEE), D]+ [1 - vEENWE E(F). B) + Wy @(5). D)

&) - KB

=

T, BEEFEODTUFOLIICERT D,
v& B — W @(3), B)] - &) = |

[L - v@EIWE @), B) + W5 @), B)] — K(B) = Y

L7zAoTo 1 &Y OFRBHRIC L > T Bt sk B OBUFOHIESFIE VPA ~ORENED 2,
% DR BRI UL, BERTE T 52 & CRIFOIFHEE MM, $5%5OREIMH
G, BARMEE P52 L TR 5,

ZZCHE, fE2 ot <o,q%A >0 28T 5. THE We<0, W5>0Th5s I Ln
Bind, LERST, 1LY RIBET DL, RiFRA /~—a L ORE, %HIEERTPA ~
DOEBLINTE D, E£7-, TULIEBIK Y OGRICHIKGET 2 2 LI bEET 5, Dhagen
D& ROGENENT D,

BWMRES LLVP=V" ol <Y 25IE,
VPA > yP=yn (26)
MIRNLT D
) (E) #1792 & T, B—a3 A MREETOAERE (f /_—ay) ZARRICT R, —F
TRIKDEFERITFDT 5, Z LT, BEWEF %2 LR ESEH LIk > T, BOFE A 22 MR

TEDEERTA NS 52 LN TED, DEV, N 2R MRIEO OAEERO BN Z EH L7255
BT, BAEMSREAITRE 2D,

3 ERELDOEE

ZOMITHE, ZNETHW LTV EERIENS, EO X5 BEUEE bODONEEX D, I
[HiBh &5 4% 5 TR OBPITOMIE(LIZ BT 2 k). [iHmabiik] (2B L CoEEm Mz -
WTHEZ 5,

WG & 1%, TECERDMEE DAL H OIRED 12 DI 2T I O &S TH 5 | (BT (1992)
p.339) L ENTWD, AFETHN LIZET AN, MBS k> TREEDITEIZMR L T\ =2 &%
BEEX, 22 CTHiBEICE L CoEREZRY FiF 5, fliBhaicBT 2k LT, THiB&%ITR
L TPHEOBPITOME BT 2E8] (CUF, THiBh&%mEE ik ) 35, HliBhe%iE
{LIED BRIE. T 0% L&RIC T2 OBEHE, MBh&% 0RO, RESIZRT 5 HIHEZ Ol
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BES2% 5 TROPUTICET 2 EARMFEE BET 2 2 L2k v MiBEEDR O ARER R
Je Ui 455 O A IE 7248 F OB IE 2 OB &5 4% 5 TR OB TIE ONARB A5 O A DOPLTE D
WELZKD Z L2 ANET D) EHESNL TS,

ZFOLHIRENEEETD L, MhEEZHEL WL ENTOEBICHE L TEBHREEZITI 2 &
IE. RYREDOTHDEEZBND, ZOBLEICENT, AETRY -7 T84 2T A 13%
MRV AT A THDEZZBND, LT, THUTHRITBW T H MBS EALiED S 29 5:LL
TICREHHENR 2 S TN D, BREYICHiBY & %50 ELIE T, A ZOMAIEDFEIZ LY
W& DRANT 2520 T, AT D23 U < 1Tl & 52 72 81E, TR T OB L
IFEFHEUTFOSHEEIZAL, Iz 0B+ 25) (E29%) cWHiisnTnd, ZZTo M4
0 EDMOREOFLEL] Lid, [RYICHBIES LB &L DM 252 T DRK & o T-F
B CRU AR LRI HMETH - T, FU LRBUZ, FlEBEORBIILORE (Y 20
DORIEDTTA ) Frissiis 238, 239 4c, IEABUES 159 &7 &) A bNHEZATHD, A
V| IZZOBIRTH ST, BIZIE, REOTFLZEFELFHL, KEIHERL T EBEGRRVWTIE
WZOWTHBIESZHGE L, HOVEHEEL LTI, SEBZBRCREL THEZ TR ED
REOHFHIZ, TOREFEH L V2L 5] (Wl (2002) p.125,126) L SN TS, ZD Xk H 74
BB T, A THRY EF72ET Vb Z OB T b D EEZ DT ENTE D, ARETH
O B TNAEREIS) 1IZEAIHIBT L7zBS, BARFORISICH S T 58848 THETh o 7.
L LHEOERENS T 5 L, TOFEHEIE TWAENEIE] Lvb, DLAEHELEWITT
[9EMETE) LI TS, TNENEIE] TSN TH D72, BIENICIRZ D Z &Ly
M, ORI DA ZHHEIZE DR,

o, AR TIHEEA D =X LOMEOIER bITo72, 22T ZoM& L BET 5 [SEFHHR
Hpeiil 2B L5, AR THRA LEER A B =X 003, SFHRERIES 23 4 & 0L L2
EboTWD, BARMIZIE, SEHRAERIE. RELRDD LS UINEOFERRSH D & X1, £
I D RFHR B OME A5 Z LS TE 5 (3) EA BRSO, ST, Bhe%s s
AU, BEMESOMBUEN 2 52 TWH b ODRE] (H235%) LiasnTnab,
ZOMBEZHC L 2EREOWHE B XD & AR TR 12T T L b BIFEOBERIEE & ORI
NEZ D,

4 FEDH

ARG TIEHEREA D = AL (WEREIET AT L) OEANIEST, A 22 MRIETORSHIZ)
FMEYETD LN TS, DFY, WEEIEY AT M3, BEEDROIREE « SMERETE 2 2
TAOMKIEL D b, KO EWRIRIEEZFIT L2 LA TE S, Zhud, FRHCEAS S REAS
EOBIHNRIEDRBES NS T LEZARRICL TV D, £ LT, BEEAT =5 (WEMEIET A
T L) OEFEMERE LD 2 LT, REEFENEIIRERBDT LS LD ATk E R Lz, Tk
BAI =X (NEREIEY AT H) OBANZLY, EERERICESO AR EIZREO R A #AH
AREL 22V . ZORR, EEM S RE(LOT R, Bl LRECOLEG LS THNTH 50D
FEZRT 2 LR TEl, bbb, BOMREELZERT 2 X O A MMEROLE T, B
fFEREMPAED LR, —T5, 2 A MK (7 _—a ) ZEETD 55 RARMEER S
3 EEEITDROVREIAZ LR 55k EmLE,

AHE TIEEERRIIHT & FNTAT o 7o, BERRAYHTIZHAL - SHGUEZ B L T 2700, BIFERY
IR WEFTAH 5, Lo, BERIOHTIL 2o b OREOFEMICB VT, £ OMFMNE
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TaFLNT, BERERZRITLBEZOND, FHIRED 2\ % PRI 722 & OWERIE O R
EBEZDBC, BRmI B R AR E 2, MRTH I LIIEROHL I LELEDbND, T THo
TETVIEEE L RE LA MFREOZE] TR TRAIL, EFRSREAAFHMAT STV,
AT O TFREOZE] DSMT, RECZFEITT T O 2R EZRD 2 L2 e Lizw,
KRG DUENED DT THMEDOBFEEC SV TR, A% K0 RN UEL R D259,

Appendix 1
i 1 DFEY
[FEB]

(1C) & (PC) W& TN T 5 Z & 2™ 550 Step THEMT %,

- WAEMEIE OB

(Step 1): (IC) & (PC) »F T, (PC) BT &h 5,

P oLy, P<S—gPA A%, LT, 2z (IC) IKRAL, 0<B<1aZETS
N

SPA 9P > 5P —gPA —BR > 0
b, LEER-T, (PO) IXEICHT-END,

(Step 2): (PC) 1345 Tl %,

(PT) Al | R 55 CResr 5 L RE L. 552> 008l 8 =gPA 28" =54 _2
FPHMbT DL 5, 2o, (PC) HKkKL LTl-aN1%, P OELY, P =5 —gpeA
= 5=§pA—§QPA Ly, (1C) & (IC) IIUTFD X Hichk s,

SPA —ggP” > 5P — gpPA — P ach

SPA _GgPA > SPA — GgPA — P )

Y oT, (IC). (IC) bk L LTilil-&h b, (PC) IZfhd SN ShTWHD T, Step 1
FOEIRE LTl and, Lo C, BUROREZ LY ER ISR/ TES, ZhiEr
Ji. Lo T (PC) HEETHRINT 5,

(Step 3): (1C) I HCTHRALT B,

2T (IC) 1T AR E S THRALT D LEL, EBIZRD 2507 —A%FEHT %,

(r—A 1) : ARG (PC) Al 7 A8 BT 5,

(r—22) : BT (PC) WERCHRIT 5,

(5—21): (IC) & (PC) & bITHME R AL THLL, o, H52>0, 8§ =sPA_2
HRET B, THL. (IC) & (PC) #ilitz L. (FC). (IC) biske LTilizzd. Liss»T. K
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The Optimal Assgnment of Burden of Proof
- An Economic Approach -

KAZUAKI KAGAMI

Faculty of Economics, Meikai University

This paper discusses which litigant should bear the burden of proof at a trial on the
micro-economic perspective. Instead of the traditional criterion, which requires simply
minimizing the total social costs, as following Calabresi’s work, I adopt the sequential
incentive criterion, which assigns the burden between the parties to behave desirably at each
node in the procedure. As a result, I suggest that well-designed rules of the burden of proof
can solve problems in incomplete contract situation. Then, I extend the analysis to a related
legal scheme, called the ‘presumption.” The analysis also explains and justifies the
presumption consistently.

Keywords: Burden of proof, Presumption, and the Sequential incentive criterion
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2003-007

Efficiency and Fairmess in Torts Liability Rule: Another
Justification for Punitive Damages

The liability system can be considered as a deterrence system which makes damage from
the accident smaller. The purpose of a liability system for accident deterrence is to
minimize the social of the accidents.

There are many economic analyses of torts liability rules. Brown (1973) is an early
research that showed some efficient liability rules in bilateral model. Negligence rule, strict
liability with contributory negligence, negligence with contributory negligence and strict
liability with dual contributory negligence can make parties choose socially efficient level
of care provided that courts can observe socially efficient level of care for each party and
courts set it up as a due care level. Shavell (1987) is a comprehensive survey about
economic analysis involved with liability. Most of the studies about the liability rule have
taken into account the efficiency of the liability rule.

Ota (1987) had an interest not only in efficiency but also analyzed the topic from the
viewpoint of faimess. He focused on the distribution of the social cost of the accident (or the
benefit from the activity which may cause the accident). He formulated a liability rule to
achieve two objectives. Faimess is defined by him as the situation when payoff between the
parties in an accident is equal. We will refer to it as "fairness of the outcome" in this paper.
In the analysis, however, Ota (1987) did not consider the viewpoint of parties or the role of
courts in imposing liability on parties. After an accident, parties bargain in or out of the
court. Courts adjust claim or bargaining of parties. They also play a mediation role between
parties and impose liability on parties in actual trials. Therefore, we will use bargaining
theory (in particular, the Nash bargaining solution) to formulate the liability rule that
contains the viewpoint of parties. In this paper we will refer to this liability rule as a liability
rule which satisfies "fairness of the process". The reason why we refer to faimess of the
"process" is that the process of designing a liability rule must be fair. Additionally, the
restricted magnitude of liability creates some problems. This paper will deal with some new
issues that had not been treated in Ota's paper. We extend Ota's model by applying
bargaining theory and focusing on punitive damages, an issue not treated by Ota (1987).
Moreover, we show some other possible viewpoints within the same Ota's framework. We
result in another justification why punitive damages should be used. More specifically, we
justify the punitive damages from the reason that the liability rule should satisfy faimess and
monotonicity.
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Abstract

What the liability rule would be if parties would be able to bargain
about their liabilities for the accident losses caused by them? Most of the
previous researches about liability rules did not include the viewpoint of
parties. We incorporate the viewpoint of parties into a liability rule by
using a bargaining theory. We consider the above hypothetical situation
and set out a liability rule, which has the aspect of the efficiency and two
kinds of fairness. Additionally, we justify the punitive damages from the
reason that the liability rule should satisfy fairness and monotonicity.
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1 Introduction

A liability system can be considered as a deterrence system which makes dam-
age from the accident smaller. The purpose of a liability system for accident
deterrence is to minimize the social cost! of the accidents.

There are many economic analyses of torts liability rules. Brown (1973) is
an early research that showed some efficient liability rules in bilateral model.
Negligence rule, strict liability with contributory negligence, negligence with
contributory negligence and strict liability with dual contributory negligence
can make parties choose socially efficient level of care provided that courts can
observe socially efficient level of care for each party and courts set it up as a due
care level. Shavell (1987) is a comprehensive survey about economic analysis
involved with liability. Most of the studies about the liability rule have taken
into account the efficiency of the liability rule.

*E-mail: zasuyoshinobu@srv.econ.osaka-u.ac.jp

I thank Atsushi Tsuneki and Kenichi Simomura for valuable comments and encourage-
ment. I am also indebted to Taro Ishibashi, Sigeki Ojima, Makoto Usami and Yoshiyuki Wada
for helpful comments. All remaining errors are, however, due to the author

1Hamada (1977) distinguished three types of the social cost of the accident. In this paper,
the social cost of an accident means the Hamada’s first cost. That is, it is the cost of the
direct damages by the occurrence of an accident and the cost of the deterrence of an accident.
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Ota (1987) had an interest not only in efficiency but also analyzed the topic
from the viewpoint of fairness. He focused on the distribution of the social
cost of the accident (or the benefit from the activity, which may cause the
accident). Ota formulated a liability rule to achieve the two objectives. He
defines fairness as the situation when payoff between the parties in an accident
is equal. We will refer to it as“fairness of the outcome” in this paper. In the
analysis, however, Ota (1987) did not consider the viewpoint of parties or the
viewpoint of procedural justice in imposing just liability on parties. Therefore,
we will use bargaining theory (in particular, the Nash bargaining solution) to
formulate the liability rule that contains the viewpoint of procedural justice. In
this paper we will refer to this liability rule as a liability rule which satisfies
“fairness of the process”. The reason why we refer to fairness of the “process”
is that the process of designing a liability rule must be fair. Additionally, the
restricted magnitude of liability, as shown below, creates some problems. This
paper will deal with some new issues that had not been treated in Ota’s paper.
We extend Ota’s model by applying bargaining theory and focusing on punitive
damages, an issue not treated by Ota (1987). Moreover, we show some other
possible viewpoints within the same Ota’s framework. We result in another
justification why punitive damages should be used.

If courts employ the liability rule derived in this paper, Pareto efficient out-
come will be accomplished in Nash equilibrium. We show that this liability
rule is equivalent to the liability rule formulated in Ota (1987) if compensation
level or penalty level is equal between parties. We also show that the liability
rule derived by Nash (1950) solution, Kalai-Smorodinsky (1975) solution or Ota
(1987) will not accomplish the fairness of the outcome in some cases and will
not satisfy monotonicity if the liability rule does not contain punitive damages.
‘We demonstrate that a solution for these problem is to enlarge the magnitude of
liability adequately (the magnitude of liability may include punitive damages).
If the magnitude of liability is large enough and the compensation level be-
tween parties equal, then, the liability rule derived in this paper will guarantee
efficiency and fairness of the outcome as well as fairness of the process.

We first set up the model and its assumptions and describe socially efficient
conditions (section 2).

In section 3, we verify the necessity of a liability rule to achieve social ef-
ficiency when some transaction costs are present and consider how a liability
rule should be designed to achieve efficiency and fairness. In the real world,
it is impossible for parties (strangers) to bargain before an accident, because
transaction costs are very high. If there is no liability rule, social efficiency can-
not be achieved. Thus, we suppose that courts (third party) become proxy for
parties and decide a quota of losses to be shared between parties as a liability
rule. Courts deliberate how the liability rule would be if parties could bargain
about their liability of accident losses. In designing a liability rule as a proxy
for parties, courts suppose the following situation. Parties could bargain before
the accident caused. They could contract and commit to the contract after
observing their information each. One may think that they would be subject
to punishment if they had not kept the contract. As a result the parties com-
mit themselves to the liability rule that courts set up before an accident. This
liability rule is created as a rule guaranteeing fairness of the process. It also
results in social efficiency even if there exist transaction costs.

In section 4, we consider the problem of fairness of the outcome and mono-
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tonicity under the liability rule derived in section 3. Not satisfying monotonicity
in a liability rule means that when social costs decreases the payoff of one party
increases but the payoff of the other party decreases. Comparing the liability
rule derived in section 3 with the one in Ota (1987), we see that these liability
rules are equivalent, provided that the compensation level imposed by courts are
equal. Though Ota (1987) does not explicitly show it, Ota’s rule is the Nash so-
lution with equal disagreement points between parties. Ota’s liability rule does
not explicitly include punitive damages in the magnitude of liability. Under such
a liability rule, though Ota (1987) sets up the liability rule as the one to equal
expected costs between parties (to achieve fairness of the outcome), there exist
some cases in which it does not result in the outcome’s fairness. Moreover, Ota’s
liability rule does not satisfy monotonicity. The solution for these problems is
to enlarge the magnitude of the liability enough (to include punitive damages).
In previous studies, punitive damages are justified from the aspect of efficiency.
That is, in some cases?, punitive damages are required to give potential party a
socially efficient level of care. In this paper, we justify punitive damages for the
reason that a liability rule satisfies fairness of the outcome and monotonicity.
Finally, we summarize the results in section 5.

2 Model and Socially Efficient Conditions

We consider how a liability rule should be set up in the bilateral model in which
injurers and victims can affect the expected loss of an accident. We define a
liability rule as follows.

Definition A liability rule is a rule which makes injurers pay the rate of r and
makes victims pay the rate of 1 —r for the amount of losses of an accident.

The amount of losses of an accident is expressed in terms of K (constant).
K is pecuniary losses (the amount of losses of replaceable goods). Following Ota
(1987), expected cost of injurers (ECT) and expected cost of victims (ECy ) are:

EC; = Ci(a) + p(a,b)rK, and (1)
ECy = Cy(b) 4+ p(a,b)(1 —r)K, (2)

where a € [a,a],b € [b,b] is the level of care of injurers and victims, respectively.
Ci(a),Cy(b) is, respectively, cost of care given a, b of injurers and victims.
p(a,b), (0 < p(a,b) < 1) is the probability of an accident given a and b. We
assume that these functions are continuous. We also postulate the following
conditions:

Ci(a) >0, Ci(b)>0, CJa)>0, CLb)>0,
_ 9p(a,b) dp(a,b)

Pala,b) = 0 < 0, p(a,b)= o < 0,
_ 9p(a,b) _ p(a,b)
Paala,b) = a0 > 0, pev(a,b) = “ovan 0,

Paala, b)pes(a, b) — {pas(a,b)}* > 0.

2See Shavell (1987) p.252.
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Moreover, at least one of the conditions C7 > 0, C{} > 0 or paapes — p2, > 0
come into effect. C;(-), Cv(-),p(:,-) are convex functions. The social goal will
be to minimize total cost of an accident (ECy):

min ECs = Cr(a) + Cv (b) + pla, b) K ®3)

Socially efficient levels of care (a*,b*) is determined by the following equa-
tions®.

Cr(a”) + pa(a”, b")K =0 4)
Cy(b7) + po(a™,b7)K =0 (®)

Equations (4) and (5) are necessary and sufficient conditions for the social effi-
ciency from the above-mentioned assumptions.

3 Efficient and Fair Liability Rule

We first suppose a world with no transaction cost. In order to achieve social
efficiency, courts? merely have to set any liability which imposes upon injurers,
victims or the both. For, as the Coase Theorem states °, in the absence of
transaction costs direct bargaining of potential parties before accidents carries
out social efficiency. In the real world, however, the transaction cost between
strangers is prohibitively high. The outcome will not be socially efficient in this
case if there is no liability (Shavell (1987), p.37). It is because injurers will
choose zero level of care.

Now let us incorporate the viewpoint of parties into a liability rule. We
assume that courts design a liability rule which satisfies a concept of fairness,
the viewpoint of parties, as well as social efficiency. In this paper, we will
distinguish between fairness of the outcome and fairness of the process.
Fairness of the outcome means a fair allocation of cost in accident. The latter
notion, fairness on the process, means that potential parties will be able to
assent or to consent to a liability rule. Ota (1987) only dealt with fairness of
the outcome. We will treat both concepts. They are defined as:

Definition A liability rule satisfies fairness of the outcome if parties (injurers
and victims) gain the same expected payoff by the liability rule.

Definition A liability rule satisfies fairness of the process if the liability rule
is determined by a fair bargaining.

A liability rule is determined by a fair bargaining, which means here that
courts regard bargaining power (bargaining skills) of both injurers and victims
as fair and equitable. If only these parties negotiated (without the third party
involved like court, for instance), they would have different bargaining powers.
This is why neutral courts evaluate bargaining power of both parties as the
identical and impose the liability rule determined by the parties if the parties
would make a fair bargain. In the sense of these fair bargaining power and

3See also Ota (1987).
4The ternt courts” here refers to the social authority responsible for deciding on liability.
5R. H. Coase (1960).
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process, we will define a liability rule determined by a fair bargaining as a
liability rule satisfying fairness of the process.

We assume that one runs the following game. Courts find the pair of liabili-
ties (7,1 —r) as the Nash bargaining solution® at the first stage. Under the rule
at the second stage, injurers and victims choose their level of care each.

In a real trial, courts adjust claims of parties or play a mediation role between
parties. After an accident, parties bargain about their liabilities in or out of the
court. Similarly, we assume that courts consider the following. If potential
injurers would bargain with potential victims about their liability when there
were no transaction cost, what liability rule would they agree with? We assume
that courts find such a pair of liabilities as the Nash bargaining solution. Courts
solve the following problem:

max(ur — dp) (uy — dy) (6)

Here we assume that both parties are risk neutral. Moreover, the feasible
set of bargaining U has the following properties:

U = {(ur,uv)|ur = —EC(a,b,r) > dr,uy = —ECy(a,b,r) > dy,
a € [a,a,b € [b,b],r €[0,1]},

where u; and uy are payoffs to each parties, and (dr,dy) € U is the disagree-
ment point in the bargaining theory. The disagreement point can be interpreted
as the minimum level of compensation that courts guarantee to each party or
the level of penalty that courts impose on each parties if they do not follow the
liability rule when accidents take place. In other words, each party in accidents
does not bear such a level of compensation or penalty any longer. Courts can
choose the disagreement point, but none of parties can. In order to use the
Nash solution, the feasible set U must be compact and convex’. For the pur-
pose of satisfying this condition, the following assumption here is added. There
is (dy,dy) in the range of

—{Cr(a”) + Cv(b") + p(a”,b")K} > dr + dv = —{C1(a) + Cv(b) + p(a, b) K }.
We solve the above problem (6), and acquire the following:

1 Cila)=Cy(b)  dr—dy

) (e, 0)K  2p(a,b)K

(M

We refer to the liability found in (7) as the Nash liability rule. The Nash
liability rule satisfies fairness of the process since the liability rule is the solution
of (6).

Now we consider both parties’ behavior when courts employ the Nash liabil-
ity rule. We assume here that courts can observe both parties’ costs of care and
expected losses p(a,b)K. Namely, courts need to know not only the realized
value of Cr,Cy, K but a function p(a,b) and the realized value of level of care
(a,b). We additionally assume that injurers will minimize her expected cost

61n regard to the theory of bargaining, we refer to Thomson (1994).
7The proof is given in Appendix 1.
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given victims’ level of care and minimum level of compensation, and that vic-
tims will minimize his expected cost given injurers’ level of care and minimum
level of compensation. Under these assumptions and the Nash liability rule, we
can derive the following proposition®.

Proposition 1 If courts employ the Nash liability rule, then both injurers and
victims will act in a socially efficient way, and the unique Nash equilibrium will
be achieved.

4 Problems of Monotonicity and Fairness of the
Outcome

Employing the Nash liability rule accomplishes social efficiency and fairness of
the process. Ota (1987) paid attention to fairness of the outcome as well as to
efficiency. Injures’ liability derived by Ota (1987) is:

,o L Cil=Cv(h) (®)

2 2p(a,b)K

from EC; = ECy or Ci(a) + p(a,b)rK = Cy(b) + p(a,b)(1 — r)K. Likewise,
victims’ liability is 1 — r. Note that this liability does not exceed actual losses
(0 < r <1). Ota naturally assumes that the magnitude of liability does not
exceed actual losses. We refer to this liability rule as the Ota liability rule.
If we compare equation (7) with (8), then we can notice that the Nash liability
rule is identical with the Ota liability rule if and only if d; = dy .

Proposition 2 The Nash liability rule is identical with the Ota liability rule
if and only if the level of compensation or penalty of both injurers and victims
is equivalent. In other words, the Ota liability rule equals the Nash bargaining
solution with equivalent disagreement points between the parties.

Employing the Nash liability rule with d; = dy means that courts equalize
the minimum level of compensation or the level of penalty between injurers and
victims. We can say safely that we regard here compensation level of the parties
as equal, for it seems reasonable to suppose that injurers and victims are equally
responsible for their accident, like some traffic accidents, in this bilateral model
when both parties provided their care level in a socially efficient manner.

Now let us address graphically two problems under the Nash or the Ota
liability rules. In Figure 1, the feasible range of Pareto frontier is represented
by thick line when the magnitude of liability is 0 < r < 1. We can check that
the Ota liability rule is identical with the Nash bargaining solution (point N in
the figure) when d; = dy.

Figure 2 represents cases different from Figure 1. In common with Figure
1, point N and point KS describe the Nash solution and the Kalai-Smorodinsky
solution, respectively. The first problem is the situation when victims’ care
cost is extremely larger than injurers’. In such a situation, the Ota liability
rule or the Nash liability rule cannot satisfy fairness of the outcome. Ota (1987)
intended to equalize the expected cost of each party and formulated the liability

8The proof is given in Appendix 2.
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rule which has such a feature. In Figure 2, however, we can see that there is a
case when the expected cost of each party is not equal.

Secondly, we will consider the scenario when the care costs of each party
become smaller due to, for example, technical innovation but losses become
much larger once accident occurs. In this new situation, social cost decreases
and Pareto frontier moves in the direction of upper right. The Nash (Ota) and
the Kalai-Smorodinsky solution describe point N’ and point K S’, respectively.
In this case, the Nash (Ota) and the Kalai-Smorodinsky solutions move in the
direction of upper left. This indicates that the Nash (Ota) and the Kalai-
Smorodinsky solutions does not satisfy (strong) monotonicity. This definition
follows Thomson (1994).

Definition (strong monotonicity) If U’ D U, then F(U') > F(U), where
F(U) is a bargaining solution given a feasible set U.

That a liability rule does not satisfy monotonicity in this context means, under
decreasing social cost that whenever one of the parties increases their payoffs
the other party decreases their payoffs.

The reason that the liability rule does not satisfy fairness of the outcome and
monotonicity is that the magnitude of liability is restricted to 0 < r < 1. We
can solve such problems by making the magnitude of liability larger (r > 1 or
r < 0)?% Thus, r > 1 or 7 < 0 means that courts impose punitive damages on
injurers or victims'®. That is equivalent to say that the magnitude of liability
should not be restricted.

In Figure 3, we can see that under the Nash liability rule with dy = dy (the
Ota liability rule) the point N will be carried out in the case of 0 < r < 1. We
can verify that making the magnitude of liability r larger will result in the new
point N’ because the feasible range of Pareto frontier gets bigger. Note that in
this point N’ the liability rule satisfies fairness of the outcome. We can easily
verify that payoffs of both parties increase whenever social cost decreases under
the Nash liability rule with r large enough. The Nash liability rule, namely,
satisfies monotonicity and fairness of the outcome by making the magnitude of
liability larger enough.

Proposition 3 a. If the magnitude of liability is 0 < r < 1, then the liability
rule calculated by the Nash or the Kalai-Smorodinsky solutions and the
Ota liability rule do not satisfy monotonicity and the liability rule with
d; = dy do not satisfy fairness of the outcome.

b. If the magnitude of liability is large enough, the Nash and the Ota liability
rules satisfy monotonicity and the Nash liability rule with d; = dy (the
Ota liability rule) always achieves fairness of the outcome.

Prior to the present article, damages exceeding the actual losses (punitive
damages) have been justified from the aspect of efficiency. That is to say,
punitive damages are required to give potential party socially efficient level of
care. Shavell (1987, pp.252-253) presents some of the examples. There is, for
instant, the possibility that a party will escape, that injurers will obtain socially

9The magnitude of liability must satisfy that the set U is compact and convex.
10The term “punitive” here does not intend that courts punish tortfeasors but merely means
that the magnitude of liability is larger than actual losses.
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illicit benefits or incur socially illicit costs of care or that victims will lose wage
earnings as a result of an accident. Also, there may exist victims’ receipt of
collateral insurance benefits or victims’ nonpecuniary losses. We justify punitive
damages in this paper not for these reasons, but because of the need that a
liability rule should satisfy fairness of the outcome and monotonicity.

5 Summary

Most of the previous works about liability rules in accidents did not include the
viewpoint of parties or the procedural justice. In this paper we consider what
a liability rule would be had potential parties in accidents decided on their
liabilities. If parties had directly bargain before an accident, they would be able
to achieve the social efficiency. In real world, however, transaction costs prevent
potential parties from direct bargaining. The result is that efficiency does not
occur in the case of no liability rule. We consider that courts, as a third party,
set up a liability rule that achieves not only efficiency but also fairness of the
process. We derive this liability rule using bargaining theory.

The liability rule derived in this paper achieves the social efficiency in the
Nash equilibrium. If compensating level of parties (disagreement points) are
equal, the liability rule derived in this paper is identical with the liability rule
derived by Ota (1987). In other words, though Ota (1987) does not explicitly
show that, his rule is the Nash bargaining solution with eqaul disagreement
points. Unless the magnitude of liability derived in Ota (1987) and this paper
include punitive damages, those rules in some cases do not achieve the fairness
of the outcome and do not satisfy monotonicity. Courts need to incorporate the
potential for punitive damages into the magnitude of liability if one wants to
settle this problem.

The remaining problem is that each party would share inefficient part of
social cost if we relax the assumption which each party in accidents and courts
can observe costs of care and expected losses. We believe, however, that this
article give a diffrent point of view about a liability rule and punitive damages.

Appendix 10 Proof of Compactness and Convexity of
Feasible Set U

U = {(ur,uv)lur = —=ECi(a,b,r) > dr,uy = —ECv(a,b,7) > dy,

a € [a,al,b e [bb],r €[0,1]},

0 Proof of Compactness of U

sets [a,al, [b,b] are compact and —EC[(a,b), —ECy (a,b) are continuous func-
tions, thus set U is compact.

0 Proof of Convexity of U
For any (ur,uv), (u},u},) € U, there exists (a, b), (a/,') € [a,a)] x [b,b] such that
ur = —ECi(a,b),u; = —EC;(a’,V),uy = —ECy(a,b),u;, = —ECy(d,V).
We choose any t € [0, 1] and show that

tur,uy) + (1 —t)(uf, uly) € U.
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In order to show convexity of U, let us show that (U,d) is d-comprehensive.
According to definition, (U, d) is d-comprehensive if u € U and d < v’ < u, then
uel.

If the Pareto frontier is downward sloping, (U, d) is d-comprehensive. That
is why we will prove that the Pareto frontier is downward sloping.

L=—-ECy(a,b,r)+ Aur + ECr(a,b,7)]
_9ECy N )\E)ECI

o= da da 0 ®)
_ 9ECy _ OEC,
T +A % =0 (10)
_ OECy | 0EC;
r = o +A o 0 (11)
Ly=u;+ECr=0 (12)

(11) and pK + ApK = 0 implies that A = —1. Thus (9), (10), (12) are rewritten
as:

—C1 = paK =0, (13)
~Cy —ppK =0, (14)
ur +Cr +prK =0. (15)

Total derivatives of (13), (14), (15) are

—Cfda — poaKda — papKdb =0,
—C{rdb — pepyKda — pppKdb = 0,
duy + Cjda + prKda + pyr Kdb + pKdr = 0.

The above set of equations can be summarized as follows

—C7 — paa K Par K 0 da 0
—Pab K —Cy —pwK 0 db | = 0
Cr+ parK pr K pK dr —duy

Now, if we assume that

—C7 = paa K Par K 0
D= —par K -Cy —pwK 0 |,
C} + parK prK pK

then
ID| = (CF + paa K)(CY + pou K )pK — (par K )*pK
= pK(CYCY + CIpwK + CYpaaK + paapnn K> — (3 K?)) > 0.

By assumption, |D| > 0.
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—d
da=0,db=0,dr = p;(“

. dr _ =1
since 7= = - < 0,

ob da ob or
! — ! 7 Pt 7 . I
i lur) = ~Cy - = (g +pug)(1= K + PR ()

or
=pK(5—) <0 16
PK(5.0) (16)
From the above, we can see that the Pareto frontier is downward sloping
and feasible set is d-comprehensive.
Functions —ECj(a,b), —ECy (a,b) are concave for any (a,b), because EC,

ECYy are convex functions for any (a,b). —ECy(a,b) > d;,—ECy(a,b) > dy
for any (a,b). Thus, the following inequalities

d; <t(—EC(a,b)) + (1 —t)(—EC(d’,b)) < —EC;(ta+ (1 —t)a’, tb+ (1 — t)b') (17)
dy <t(—ECy(a,b)) + (1 —t)(—=ECy(a',V')) < —ECy (ta+ (1 —t)a’,tb+ (1 — t)b') (18)
come into effect. In these equalities (a,b), (a’,') € [a,@] X [b,b], and set [a,a] x
[b,0] is rectangle, therefore, this set is convex. Thus, t(a,b) + (1 —t)(a’,0') €
la, @] x [b,b]. Using the above findings, we can find that

(—ECi(ta+ (1 —t)a,tb+ (1 = t)b'), —ECy (ta+ (1 — t)a’,tb+ (1 — t)b') € U

comes into effect.
(U,d) is d-comprehensive and, by (17), (18)

{t[~EC1(a,b)] + (1 = t)[-EC(d', V)], t{=ECy (a,b)] + (1 = ) [-ECy (', V)]} € U

,namely

tur,uy) + (1 —t)(uf,ufy) € U

Appendix 20 Proof of Proposition 1

We will give here a proof of Proposition 1. First we consider injurers’ behavior
under the Nash liability rule. Under their liability = injurers will act as below:

BIL = O + parK + proaK =0

O+ pak (% + —C;+62‘;I;d1+dv) K (—C}p+pa(c2;;}€v+dj*dv)) —0

or _ =C} | pa(Cr—Cy+d;—d
Because rq = & = 7L + £ (& e dv)

Cr(a) + pa(a,b)K =0 (19)
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Injures will choose a*(b) which satisfies equation (19). In the same way, victims
will act under their liability 1 —r.

L%f" =C{ +pp(1 —7)K +p(—rp) K =0
Cly + pk (% i C;—C;p}réh—d,,-) pK (—C’vpm(—zi;;cwdlwv)) =0

- _or _ O Po(C1=Cv+di—dv
Because 1, = g5 = 215( + W

Cy(b) + po(a,b)K =0 (20)

Victims will choose b*(a) which meets equation (20).

As above, in the Nash equilibrium the injurers will choose a* = a*(b*) and
the victims will choose b* = b*(a*). Socially efficient levels of care will be
achieved, for in the equilibrium the conditions (19), (20) are equal to the social
efficient conditions (4), (5).

Let us prove that the equilibrium is unique. To show this, let us assume
that there is another equilibrium (a # a*,b # b*).

1 1
ECi(a) = §Pa,K + 50}(&) >0 for a > a*

This means that injurers will be better off by reducing their care level a and
will not choose @ > a*. Thus, they choose a < a*. Similarly,

EC} (b) = %pbK + %c’vw) S0 forb> b

indicates that victims will achieve better situation by reducing their care level
b and will not choose b > b*. Thus, they choose b < b*.
Therefore, (a < a*,b < b*) are chosen. This means that

ECi(a) < ECy(a®) for a < a*
ECy(b) < ECy(b") for b < b*,

otherwise (a < a*,b < b*) would not have been chosen. As a result, these
inequalities are

Cr(a) + p(a,b)K < Cr(a*) + p(a*,b)K
Cy(a) + p(a,b)K < Cy (b*) + p(a,b")K,

which contradicts the definition of the socially efficient levels of care (a*,b*).
L]
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Liability laws as means of financing cleanup of contaminated lands have been
adopted

by certain developed countries. The cleanup cost allocation rules provided by these
liability

laws not only create incentives for polluters to choose efficient levels of
precaution, but

also allow for direct compensation of the victims of pollution and of the
government

conducting cleanup remedies. However, not all liability laws are efficient.

Social cost and efficiency of land cleanups depend on the cost allocation rules
adopted by each liability law. Provision of cost allocation rules among responsible
parties

changes gains and losses, and impact on land markets.

Therefore in analyzing liability laws as policy instruments, it is imperative to
examine its efficiency and economic impact on land markets.

This paper is an economic analysis of the Soil Contamination Countermeasures Law
(SCCL) in Japan. SCCL designates landowners as basic responsible parties. This
distinctive

feature incorporates landowner's cleanup risk to the land price mechanism, and
consequently

causes dynamic inefficiency under SCCL.

Section 2 focuses on the differences of liability system in the SCCL and in the
Superfund law. Section 3 on the other hand, attempts an economic analysis of SCCL
given an

accumulative contamination mechanism. Consideration of the mechanism extends the
accident

model in the economics of tort law to a dynamic model of SCCL. Two propositions
on the dynamics

of SCCL are obtained. Section 4 offers conclusions and implications on the
dynamics of SCCL.
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1 Introduction

Liability laws as means of financing cleanup of contaminated lands have been
adopted by certain developed countries. The cleanup cost allocation rules pro-
vided by these liability laws not only create incentives for polluters to choose
efficient levels of precaution, but also allow for direct compensation of the vic-
tims of pollution and of the government conducting cleanup remedies. However,
not all liability laws are efficient.

Social cost and efficiency of land cleanups depend on the cost allocation
rules adopted by each liability law. Provision of cost allocation rules among
responsible parties changes gains and losses, and impact on land markets.

Therefore in analyzing liability laws as policy instruments, it is imperative
to examine its efficiency and economic impact on land markets.

This paper is an economic analysis of the Soil Contamination Countermea-
sures Law (SCCL) in Japan. SCCL designates landowners as basic responsi-
ble parties. This distinctive feature incorporates landowner’s cleanup risk to
the land price mechanism, and consequently causes dynamic inefficiency under
SCCL.

Section 2 focuses on the differences of liability system in the SCCL and in
the Superfund law. Section 3 on the other hand, attempts an economic analysis

of SCCL given an accumulative contamination mechanism. Consideration of

*E-mail: gotoh@en.kyushu-u.ac.jp
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the mechanism extends the accident model in the economics of tort law to
a dynamic model of SCCL. Two propositions on the dynamics of SCCL are
obtained. Section 4 offers conclusions and implications on the dynamics of

SCCL.

2 The Soil Contamination Countermeasures Law
and Superfund law

The Soil Contamination Countermeasures Law (SCCL) of Japan is analogous to
the Superfund law of the U.S.. Each law adopts strict and retroactive liability,
and authorizes reimbursement among the responsible parties.

A crucial difference between each law exists. It is the scope of responsi-
ble parties who are liable for cleanup costs. In the SCCL, only landowners
are regarded as basic responsible parties (BRPs); while in the Superfund law,
site/land owners, operators, waste generators and transporters are treated as
potentially responsible parties (PRPs) who must pay cleanup cost. Moreover,
under the Superfund law, courts have interpreted site managers, shareholders,
parent companies and banks as PRPs to facilitate reimbursement of cleanup
cost from PRPs.

If the accident occurs under SCCL, the government only summons the cur-
rent landowner for the cleanup liability. The cleanup liability is imposed to
the true polluters, only if causal relationships between the polluters and the
accident have been verified.!

The difference in the scope of responsible parties leads to a difference in
reimbursements between the two laws. That is SCCL authorizes only landowner
to reimburse from true polluters. In contrast, the Superfund law authorizes all
parties that have made payments for cleanups to seek reimbursement from other

PRPs that made no payments.

1Under the Superfund Law, the government typically summons the deep pocket PRPs.
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3 Economic Analysis of SCCL

As mentioned, one of the most distinctive features of SCCL is appointing landown-
ers as BRPs. With regard to this feature, let us examine the efficiency of SCCL

and its impact on land market.
3.1 Accumulative Contamination Mechanism

Many economic analyses of Superfund law or the environmental liability for
hazardous waste management have been conducted.? However, little attention
has been given to the mechanism of accumulative contamination.?

As the first step of the analysis, this study will consider the accumulative
contamination mechanism (ACM). ACM with the adoption of the time concept

is written as follows:
St1 — St = e(yr) — 5k (1)

Equation (1) shows that the growth of contamination stock S;41 — S¢ is
composed of two factors. In period ¢, the polluter chooses implicitly the level
of precaution y;, and releases the flow of toxic substance e(y;) € [0, ], where
€'(yt) <0, €”(y:) > 0. This e(y:) increases the contamination stock, in period
t while natural cleanup at rate 6 € (0,1) simultaneously reduces the stock.

The state of contamination stock in the present period depends on the past
states. Hence,this mechanism is decided by time directions from the past to the
future.

Now assume that the causal relationship between the mechanism and the
contamination accident is as follows: Contamination flow level e(y;) released by
the polluter in every period shapes contamination stock S; in each period. This
stock level S; in each period defines the cleanup (=damage) cost D(S;) caused

by the accident, where D’(S;) > 0, D”(S;) = 0 in each period. Let p € (0,1)

2For example, see Opaluch and Grigalunas (1984), Sullivan (1986), Tietenberg (1989),
Kolstad, Ulen and Johnson (1990), Malik (1993), and Innes (1999).

3 As far as T know, Caputo and Wilen (1995) is the only literature that formulates a dynamic
model of hazardous waste cleanup. However, the literature examines not cleanup liability, but
the environmental damage in order to determine the cleanup pace and extent of cleanup.
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denotes the probability of the accident, and pD(S;), the expected cleanup cost.
The subscripts which show the time concepts are as follows:

T 0,1,2,---,t, t+1,---
v=tt+1,t+2 ..

where 7 shows the time from period zero. On the other hand, v shows the time
from any period ¢.

In order to reduce pD(S;) under this mechanism, it is necessary to control
St. However, the stock level S; depends on {e(y,)}:_g, the contamination flow
levels throughout all the periods until ¢. It is then essential to control {y}t_,

in order to reduce pD(S;) under the mechanism?.
3.2 The Model

Let us employ the accident model in the economics of tort law with ACM condi-
tion for the economic analysis of SCCL. The players in the model are composed
of single landowner, polluter and the government. Further, the analysis assumes
that the landowner never participates in toxic torts, and only the polluter can
choose the precautionary level y; and release the flow of contamination e(y;).

Figure 1 summarizes the timing of the game in the model as follows:
1. The government provides the SCCL.

2. The polluter chooses {2} in order to minimize the private total cost
throughout the periods. The polluter’s private total cost depends on li-
ability rules. In addition, the polluter must consider that possibility of

reimbursement by the landowner.
3. In period t, {e(y3)}t_, decides {SS}t_, in each period until period t.

4. In period ¢, the occurrence of accident depends on level of p € (0,1). If
accident does not occur in this period, remain in this stage until the next

period. If accident occurs in this period, the next stage begins.

5. The government forces the landowner to pay for land cleanup D(S7).

3 2
4Let us note that % = pD’(S¢) €' (y+—1) <0, and % = pD'(Se) e (yt—1) > 0.
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6. The landowner can choose verificational cost z; € (0,%) in seeking re-
imbursement with probability ¢(z;) € (0,1) from the polluter, where

& (2) >0, ¢"(z) < 0.

From the model,we can finally obtain x(y*), D(S*) and z* for the all
periods under SCCL. These costs yield STCS* as the social total cost throughout

the period under SCCL.
3.3 The First-best

Let us begin with the first-best problem subject to ACM. The society aims at
minimizing the social total cost throughout the periods. The social cost SC; in

period ¢ is
SCy = x(ye) + pD(St)- (2)

The function z(y;) describes polluter’s precautionary cost in period ¢, where
@'(ye) > 0, 2 () = 0.
The society minimizes the social cost in each period throughout the period
under consideration. Therefore, the first-best problem is
oo
{yrgigzo ;ﬂﬁ’ [2(y7) + pD(S7)] ®3)

s.t. Sr41— Sy =e(y,) — 8S-

Sp =0,

where § = 122 ¢ (0,1) is the discount factor, and rate r € (0,1) is the return of
+r

the safe asset. The first-best solution {y;}}2% satisfies the following condition:®

' (yr—1) _ a7y
P =g 5)6,(%) pD'(S:)| - (4)

The solution of the first-best problem subject to ACM minimizes the social
total cost throughout the periods. From the analysis, we can find the solution

{y2}22, that satisfies equation (4) in arbitrage across different periods.

5See Mathematical Appendix
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The first-best solution {y*}22, shapes the optimal social total cost STC*
as follows:
STC* =" 87 [w(y;) + pD(S)], (5)
7=0
where {S7}2° is determined by {y*}22, through ACM.
The next section employs the first-best problem as benchmark for the anal-

ysis of SCCL.
3.4 Analysis of SCCL

The analysis starts with the examination of the landowner’s problem. If the
accident occurs, SCCL basically imposes the cleanup liability D(S;) on the
landowner as BRP. However, the landowner can only seek reimbursement as
D(S;) from the polluter, only if the polluter’s causal relationship with the ac-
cident is verified. Assume that the landowner can verify the relationship with
probability ¢(z:) € (0,1) by choosing the verificational cost z; € (0,%), where
&' (z¢) >0, ¢"(z) <O0.

The landowner’s expected private cost in period ¢ is
pla+ (1= ¢(z0) D(SPH)] (6)

where, S7* is determined by the polluter’s solutions {y3*}t_, under SCCL.
The landowner minimizes the expected private cost in each period through-

out the periods. Therefore, the landowner’s problem is

i > 870 [z + (1= ¢(z)) D(SE)] )
Tir=0 T=0
s.t. {55412, : given,

where 3 = }jrf € (0,1). The solution {2*}22 satisfies the following condition;

& (2:) = ﬁ forall 7=0,1,.... (8)

This condition implies that the landowner chooses higher z, in response to

higher D(S5*).
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Let us now focus on the polluter’s cost. The polluter pays the reimbursement
demanded by the landowner provided that landowner can verify the polluter’s
causal relationship with the accident. The polluter’s private cost in period ¢

then is

#(ye) + ¢(2")pD(5h), 9)

where 2

is the landowner’s solutions under SCCL.
The polluter minimizes the private cost in each period throughout the peri-

ods. Therefore, the polluter’s problem is

{v-1220

s.t. Sri1—Sr=e-(y-) — 057

min Y7 [2(ys) + 6(=5)pD(S;)] (10)
=0

So=0
{2812 : given,

r

The solution {y3*}2%, satisfies the following condition:®

201 gl - B0~ oesnpn s (a

'

€' (yr-1) €'(yr)

From the above analysis, we can find that the solution {y7*}22, satisfies
equation (11) in arbitrage across different periods.

The solution {y5*}22, under SCCL finally shapes the social total cost STCS*

as follows;
STCS* =" 87 [a(y5") + p (D(S57) + 257)] (12)
=0

where {S2*12° is determined by {y5*}2° through ACM.

Next the problem to be considered is the efficiency of SCCL. In comparison

with the first-best solution, following proposition for SCCL is presented.

Proposition 1 SCCL can not achieve the first-best because of ¢(-) € (0,1) and

{51220

6See Mathematical Appendix. We can obtain equation(11) in the same way as equation

(4)-

219




Proof of Proposition 1 Since ¢(-) € (0,1), equation(4) and (11) imply that

v # yf* forall 7=0,1,..., (13)

Sr £ 8% forall T=1,2,.... (14)

-

The first-best solution {y}}2%, must minimize Y >2 , 87 [x(y-) + pD(S;)], then

we have
STC = S8 () + pD(S)
=0
< S el + DS (15)
=0
From 273_* >0forallT=0,1,..., we can derive
STC* < STCS = i BT [2(y2*) + p (D(S37) + 257)] . (16)
=0

Therefore, Proposition 1 follows from equation (16). B

Designating the landowner as BRP has two effects. First, aside from the
expected cleanup liability {(1—¢(25%))pD(S;)}52, it imposes the verificational
cost {pz;}22, on the landowner. Second, it reduces the polluter’s expected
cleanup liability by {(1 — ¢(23*))pD(S-)}22, and consequently, the polluter
does not take the social optimal level of precaution. Therefore, because of these
effects, SCCL can not achieve the first-best in the dynamics.

3.5 Land Price as a Signal of the Environmental Liability
Risk

This subsection examines the impact of SCCL on the land price.” Applying the

asset pricing theory for landownership, explanation of the hypothesized impact

of SCCL follows.

In order to examine the impact, it is necessary to consider initially a case

without SCCL. Let us consider how land price (as an ownership of the land) is

"Kohlhase (1991) analyzed the impact of the Environmental Protect Agency announce-
ments and policy actions on housing markets under Superfund program. Kiel (1995) estimated
the effect of the existence of toxic sites on house values from before information on their toxi-
city was released until several years after cleaning strategies were announced under Superfund
program. Gayer and Viscusi (2002) uses housing market data to examine the relationship
between newspaper coverage of local hazardous waste sites and housing prices.
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determined, and the arbitrage between the landownership and safe assets. For
simplicity, we assume the case of perfect foresight.

The asset arbitrage equation can now be written as
Pi(1+7) = a; + Py, (17)

where r € (0,1) is the return of the safe asset. The term P;(1 + r) shows the

revenue in period ¢ + 1, if P; is invested in safe assets in period ¢. On the other

hand, suppose that the landowner purchases the landownership for land price

P, in period ¢, and gains the land rent a;, and sells the ownership for P,y at

the end of the period, then, a; + P41 shows the revenue in period ¢ + 1.
Solving for P, from equation (17) yields

Ay

=L e )

Equation (18) now implies that the land price P; without SCCL is the summa-
tion of present discounted value of {a,}3,.

Consider the case with SCCL. Assume again that the landowner never par-
ticipates in toxic torts, and only the polluter can choose the precautionary level.
This assumption is similar with the SCCL model presented in section 3.4. With
this current model however, it is further assumed that the landowner can arbi-
trage between the landownership and safe assets in each period.®

Therefore, from equation (6), the landowner’s asset arbitrage equation in

period ¢ is as follows:

Pi(1+r)=ar—p["+ (1 - 6(z")) D(ST)] + P, (19)
where z$* shows the optimal value of z; for the landowner whereas S&* is de-
termined by the polluter’s optimal choice {y*}t_; under SCCL. The right side
of equation (19) shows the revenue in period ¢ + 1, provided the landowner pur-
chases the landownership for the price PS in period . The person, at the end of

the period, gains the rent a;, and losses the expected verificational and cleanup

cost p [z + (1 — ¢(25*)) D(5P*)], and finally sells the ownership for PS,;.

81n the section 3.4, we assume that the landowner cannot arbitrage forever. This assump-
tion leads to the difference of the discount factor between each landowner’s model.
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Solving for P from equation (19), we can obtain

> ay, — z§*+ 1747215,* DSS*
Pf:z al (15,7,-)'(:—(1,4»1)) (5]

. (20)

v=t
Furthermore, let us define Sy = 0. Manipulating ACM equation (1) for Sy,

we can here obtain
t
o= = ) e(y,). (21)
=0

Substituting equation (21), equation (20) can be written as follows:

S aup [ (- 0(E) DSy - )1 )
P = Z dl ( 1 l T)'U—H»lo ")) :

(22)

v=t
Comparing equation (18) with equations (20) and (22), the SCCL impact on
land price can be examined. Comparison of equation (18) with equation (20)
reveals that PJ is less than P; by the summation of present discounted value of
0 g

the landowner’s cleanup liability risk {p [25* + (1 — ¢(25*)) D(S5)] }

v=t"

Therefore, the succeeding proposition can be held.

Proposition 2 SCCL cuts the land price by the summation of present value of

the landowner’s cleanup liability risk in the future.

Holding Proposition 2 implies that possessing landownership is not only
securing rent in each period, but also simultaneously losing the expected verifi-
cation and cleanup cost. The landowner must bear the verification and cleanup
risks in the future. In other words, SCCL incorporates landowner’s cleanup
liability risk into the land price mechanism.

Comparing equation (18) with equation (22) further proposes that P} is not
only made from {a;}3, and {25}, but also {y5*}22,.

Immediately, Corollary 1 follows.

Corollary 1 SCCL incorporates the polluter’s precautionary level throughout

the periods into the current land price.

9This means that

s N Pl + (L= 6(z57)D(SE)]
P‘7Pf§:; (1 +ryv—t+1

222

Consequently, the succeeding remark can be derived from Proposition 2 and

Corollary 1.

Remark 1 SCCL causes land price to be a signal of the environmental liability

risk.

4 Conclusion

Previous economic analyses of land contamination liability laws have given less
attention to the accumulative contamination mechanism (ACM) in land. Un-
like prior works, this paper integrates dynamics into the accident model in the
economics of tort law. Two propositions about the dynamics of SCCL are thus
obtained.

Under SCCL, the dynamics of the polluter’s precautionary level are ineffi-
cient. This is because of the designation of landowners as BRPs. Furthermore,
the observed inefficiency depends on the verification cost and the landowner’s
verificational success rate in seeking reimbursement. Therefore, due to these
sources of inefficiencies, SCCL can not achieve the first-best (Proposition 1).

The provision of BRPs in SCCL negatively affects land price. Since the
landowner must bear the cleanup risk in the future, SCCL cuts land price by
the summation of present value of the landowner’s cleanup liability risk analo-
gous to expected verification and cleanup cost (Proposition 2). That is, SCCL
incorporates the polluter’s precautionary level throughout the periods into the
current land price. Hence, it can be concluded that SCCL causes the land price
to be a signal of the environmental liability risk.

The propositions on SCCL implies that: First, since social inefficiency under
SCCL expands as time passes, the amendment necessarily progresses with time.
Second, if the risk exceeds the rent, then the land might be left uncared for
many years. This is because SCCL cuts land price by the landowner’s cleanup
liability risk. It implies further that the liability risk disturbs land transaction.

Therefore, in this case, it is necessary for smooth land transactions to relieve
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the landowner from such liability risks.

Mathematical Appendix
M.1 Derivation of equation(4)
This appendix shows how to yield equation (4) from the first-best problem (3).

Equation (11) from the problem (10) can also be obtained in the same way.

Let us write problem (3)

min Y7 [2(y) + pD(S:)]
=0

{y-}720

s.t. Sri1— Sy = e(y,) — 08,

So =0.
Rewriting the problem as follows:

max Y —f" [x(y,) + pD(S)] (23)

{y-1220

s.t. Sr41—Sr=e(y-) — 05>

=0

So =0.
Then, the value function of equation (23) is

oS0, yo) = max > —4" a(yr) + pD(S,)]. (24)

Yrir=o -9

The function v(Sy, yo) now exists within the following equation.

v(S0 y0) = —a(yo) = pD(So) + B max > =87 wlys) + pD(S-))(25)
Tir=1120
s.t. Sr41—Sr=e(y-) — 057
S0 = 0.

Since function v(So, yo) is also a minimum, we can rewrite it as

v(So, yo) = —x(yo) — pD(So) + Bv(S1, y1) (26)
s.t. S1 = e(yo) + (1 —6)So
So=0.
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Solving the problem for v(S;, y-).

W(Sr yr) = —alys) - pD(S,) + Bo(Sei1, yrin) 27)

s.t. Sri1=c¢(y-)+(1—9)S;

Then, the FOC is

O(Sr, yr) o LOU(Sri1, Yry1) 0S40
L T
= () a2 ) iy g (o)

1
= 2/(y;) = ﬂe’(yT)% (30)
1
2'(yr) 0v(Sr+1, Yrt1) E
= . 31
e(yr) 05r 41 B
On the other hand, the derivative formula is

a’U(Sn 17) _ ’ P 3’1/'(5-r+1., y7+1) 0Sr41
S, P50+ 5 08r 11 oS- 32)

(8-, yr) _ / Ov(Sr 41, Yr+1)
= HGe T = —pDs) + 0 -0 )

Finally, from equations (31) and (33), we can obtain equation (4);

(Y1) _ 7y
€ (Yr—1) oS 6)6/(%) PDS)] -
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We consider a simple employment contract model to analyze the difference between
two remedies for illegal dismissals: damages vs. reinstatement. In the reinstatement case,
shirking behavior is more attractive for the worker, giving him stronger bargaining power
and a higher utility than in the damages case. Hence, in the reinstatement case, the firm has
to offer a higher wage than in the damages case to maintain the worker’s incentive. After
wage is determined through a contract, the firm is more likely to fire the worker in the
reinstatement case than in the damages case because of the high wage payment. Since the
reinstatement case entails a transaction cost of declined workers' productivity caused by the
dismissal announcement, damages are better than reinstatement from the viewpoint of social
welfare.

We consider a simple employment contract between a firm and a worker which
specifies basic wage. If the firm's state is severe, the firm fires the worker. There is an
opportunity for settlement before trial between the firm and the worker, which we analyze
through Nash bargaining. The result of settlement depends on the firm's state. Under a
more severe state, the worker isfired and receives severance pay, whereas, re-employment is
realized as the result of a settlement under a moderately severe state. Their threat point of
settlement is influenced by the difference between the two remedies, damages or
reinstatement.

In this paper, we show that reinstatement increases bargaining power of the worker
in severe states, but decreases it in moderately severe states. Re-employment is inefficient
in more severe states. In the reinstatement case the Court requires the firm to re-employ the
fired worker if they go to trial and the worker wins. The firm and the worker take trial into
account in the settlement stage, and thus the firm is willing to offer comparatively high
severance pay to avoid re-employment in the reinstatement case. On the other hand, in
moderately severe states, re-employment is efficient. If the firm and the worker go to trial,
the worker always quits the firm in the damages case whether the worker wins the trial or not.
Since re-employment is efficient, to keep the worker from quitting the firm, the firm is
willing to offer a higher new wage in the damages case than in the reinstatement case. In the
severe state, the possibility for reinstatement gives workers a stronger position in the
settlement stage than does the case of receiving damages, and vice versa in the moderately
severe states.

In the reinstatement case, shirking behavior is more attractive for the worker,
because shirking behavior increases the likelihood of a more severe state. Hence, in order to
maintain the worker’s incentive in the reinstatement case, the firm must offer a higher wage
than in the damages case. The firm is more likely to fire the worker because of the high wage
payment in the reinstatement case than in the damages case.
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more likely to fire the worker in the reinstatement case than in the damages case
because of the high wage payment. Since the reinstatement case entails a transaction
cost of declined workers' productivity caused by the dismissal announcement, damages
are better than reinstatement from the viewpoint of social welfare.
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1. Introduction

In the continental European countries and Japan, there are strict regulations on
employment protection, making it difficult for firms to fire their employees
indiscriminately. Firms are required to give severance pay and sufficient advance notice
to fired employees under their governments regulations and follow procedures
specified by employment protection regulations. Even so, conflicts between firms and
workers over dismissals, and battles in court still occur, with firms insisting that their
dismissal policies are legal and reasonable, but the fired workers believing otherwise. If
firms and employees fail to settle, the Court decides on the legality of afirm's dismissa
policy. There are two types of remedy for illegal dismissa when fired workers win in
court: damages and reinstatement. In this paper, we will consider the effects of these
options on social welfare.

Although Japan and European countries have strong employment protection
regulations, few regulations of this type exist in the U.S. and U.K., and employment
at-will is the dominant doctrine. Thus, as Ljungqvist (2002) points out, effects of
employment regulation on total employment level and socia welfare have been
controversial and divided since the late 1980s, from both theoretical and empirical
viewpoints.® However, there are few analyses studying the difference between remedies
for illegal dismissal, although there are studies on reinstatement from the viewpoint of
grievance and arbitration procedure (Bamberger and Donahue (1999)) and the
viewpoint of permanent replacement during strike activities (Budd (2000)).

According to OECD (1999), in Australia, Germany, Japan, and Norway,
reinstatement is often the remedy chosen for illegal dismissal. Although there are few
dismissal regulations in the U.S, reinstatement also can be the remedy for unjust
dismissal. In 1991, the National Conference of Commissioners on Uniform State Law
proposed the Model Employment Termination Act which requires "just cause” for
dismissal and adopted reinstatement as the remedy for illegal dismissal.? In contrast, in

1 For example, Bentolila and Bertola (1990), Bertola (1990), Lazear (1990), Hopenhayn and
Rogerson (1993), Saint-Paul (1995), Bertola and Rogerson (1997), Nickell (1997), and Ljungqvist
and Sargent (1998).

2 In the U.S,, the common law doctrine of employment at-will is dominant in many states.
However, as Krueger (1991) and Grenig (1991) indicate, there have been recent modifications to the
doctrine of employment at-will in the U.S. In most states, exceptions to employment at-will have
been alowed in court. There are three exceptions: public policy exception, implied contract
exception, and good faith exception. State legislation which specifies "just cause” as a requirement
for dismissal has been proposed in ten states since the 1980's. Although only Montana passed a
broad law to protect at-will employees from unjust dismissal, Krueger (1991) suggests the trend of
employment protection is strengthened. Worker Adjustment and Retraining Notification Act

230

Belgium, France, and Switzerland, damages are paid when workers are dismissed
illegally; the court system rarely orders reinstatement in these countries. Also, there are
countries where either damages or reinstatement are used as remedies for illega
dismissal, such as the Netherlands, Portugal, Spain, and Sweden. In the real world, there
are two main remedies for illegal dismissals, damages or reinstatement.

Our analysis considers the case involving contractual incompleteness. If labor
contracts could specify completely all contingencies, settlements and trials would not be
needed because firms and workers could only fulfill promises determined by the
contracts. Under complete contracts, legal processes do not appear at al. However, in
the real world, legal remedies are sought, and one reason for this is that everything
cannot be specified by contracts and ex ante agreements. Hence, it is reasonable to
consider contractual incompleteness when we examine the difference between
court-ordered remedies for illegal dismissal.

We consider a simple employment contract between a firm and a worker which
specifies basic wage. If the firm's state is severe, the firm fires the worker. There is an
opportunity for settlement before trial between the firm and the worker, which we
analyze through Nash bargaining. The result of settlement depends on the firm's state.
Under a more severe state, the worker is fired and receives severance pay, wheress,
re-employment is realized as the result of a settlement under a moderately severe state.
Their threat point of settlement is influenced by the difference between the two
remedies, damages or reinstatement. Trial disappears on the equilibrium path, though it
still affects settlement.

In this paper, we will consider two cases, reinstatement and damages, and show
that reinstatement increases bargaining power of the worker in severe states, but
decreases it in moderately severe states. Re-employment is inefficient in more severe
states. In the reinstatement case the Court requires the firm to re-employ the fired
worker if they go to trial and the worker wins. The firm and the worker take trial into
account in the settlement stage, and thus the firm is willing to offer comparatively high
severance pay to avoid re-employment in the reinstatement case. On the other hand, in
moderately severe states, re-employment is efficient. If the firm and the worker go to
tria, the worker always quits the firm in the damages case whether the worker wins the
tria or not. Since re-employment is efficient, to keep the worker from quitting the firm,

(WARN) which was passed as a federal law in 1988 obliges firms employing over 100 full-time
workers to give notice to employees at least sixty days before a plant closing and mass layoffs. In
1991, the National Conference of Commissioners on Uniform State Law proposed the Model
Employment Termination Act which reguires ”just cause” for dismissals.
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the firm is willing to offer a higher new wage in the damages case than in the
reinstatement case. In the reinstatement case, even if a settlement is not found and trial
occurs, the worker can be re-employed when the worker wins the trial. In the severe
state, the possibility for reinstatement gives workers a stronger position in the settlement
stage than does the case of receiving damages, and vice versa in the moderately severe
states.

We consider the firm's dismissal policy dependent on the firm's state, though,
we also can regard the firm's state as the worker's ability in our model. Not everyone
knows the worker's ability when making employment contracts, but his ability is
revealed after making the contract, and the firm is willing to fire the worker with low
ability. Severe states can be equated to low abilities. In the damages case, workers
income increases with respect to their abilities as it does with respect to the firm's state.
However, in the reinstatement case, workers with lower abilities can receive more
income than those with middle abilities because lower ability workers have a strong
position in the settlement stage.

In the reinstatement case, shirking behavior is more attractive for the worker,
because shirking behavior increases the likelihood of a more severe state. Even if the
state is severe, the shirking worker has comparatively strong bargaining power, and thus,
gets a higher utility in the reinstatement case than in the damages case. The firm cannot
punish shirking workers punitively because workers behavior is not verifiable. Hence,
in order to maintain the worker’s incentive in the reinstatement case, the firm must offer
a higher wage than in the damages case. However, after making the employment
contract and after the training process, the firm is more likely to fire the worker because
of the high wage payment in the reinstatement case than in the damages case.

Therefore, socia welfare is better served in the damages case than in the
reinstatement case, and reinstatement leads to a decline of the firm's profit. Dismissal is
more frequently observed because of high wage payment when reinstatement rather
than damages is the remedy. Furthermore, when there is a transaction cost involved with
dismissal, that is, a decline in workers productivity caused by the dismissa
announcement, then reinstatement can be more socially wasteful than damages. In the
real world, workers who are fired cannot return to their original workplaces and
continue working as they did previously. Dismissal announcements are likely to lead to
a decline of workers motivation and to the disruption of the relationship between
workers and managers. Thus, even if workers agree to settle and return to the workplace,
their productivity is reduced. Therefore, we conclude that damages as a remedy are
better than reinstatement.
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Reinstatement as a remedy for illegal dismissal is a type of specific
performance indicated as recompense for a breach of contract in law and economics.
Typical textbooks on law and economics, such as Cooter and Ulen (1997) and Miceli
(1997), focus on various remedies for a breach of contract. Most of them consider the
effect that aremedy has on a relationship-specific investment. Thisis an important topic,
and there are many studies on rel ationship-specific investment from the viewpoint of the
hold-up problem, but that is not our focus here.® We do not consider the
relationship-specific investment between firms and workers, but instead examine the
effects that reinstating workers or paying damages has on the likelihood of dismissal,
gaps in wages, and socia welfare.

This paper is organized as follows. In section 2, we explain the basic model on
damages and reinstatement. Section 3 analyzes the differences between them and shows
that damages have a more desirable effect on social welfare than does reinstatement.
Finaly, in section 4, there is a discussion where conclusions are drawn.

2. The Model

We consider a ssimple labor contract model and focus on two remedies for
illegal dismissal: damages and reinstatement. A firm offers a wage level to make a
contract with aworker. After making a contract, the state of the firm is revealed and the
firm chooses to fire the worker or not. If the worker is dismissed, he can sue the firm for
judgment and remedy for "illegal” dismissal. If the worker wins in court, he can receive
the remedy.

The worker is required to learn the firm-specific skill. Without learning the
skill, he cannot produce any output in the firm since the skill is essential to the firm's
activities. If he shirks learning the firm-specific skill, as we mention later, he will be
necessarily dismissed because of zero productivity. However, a shirking worker can still
win in court because aworker’ straining is not verifiable.

Since it cannot be verified that the worker learns the firm-specific skill, the

3 Edlin and Reichelstein (1996) consider the hold-up problem wherein both a seller and a buyer
make relationship-specific investments under contractual incompleteness, and insist that specific
performance leads to efficient investment levels but damages cannot. This study is relevant to a
design for solving the hold-up problem like Aghion, Dewatripont, and Rey (1994) and Noldeke and
Schmidt (1995). However, Edlin and Reichelstein's result greatly depends on the assumption
specifying utility and cost functions and asymmetric treatment on bargaining power between specific
performance and damages. Without these settings, specific performance is not always better than
damages.
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firm cannot offer any wage scheme contingent on the training program, that is, the firm
cannot offer a basic wage and a compensation for training cost separately, and the firm
is unwilling to pay compensation for training after the training process. The worker
foresees the firm's opportunistic behavior on training compensation, and thus,
compensation for training is not functional. If the firm can offer the basic wage and
training compensation separately, the firm offers a basic wage equivaent to the
reservation wage in the labor market. Hence, after the training program, the worker
receives the same wage level as he would receive in the outside market. In this situation,
there is no conflict on dismissals between the firm and the worker because the fired
worker can receive the same wage at an outside firm. Dismissal conflicts occur when a
wage gap exists between the incumbent firm and the other outside firms.

When the worker finishes the training program, the state of the firmis revealed:
0 €®=[0, 0]. Although the firm and the worker can observe the state, the firm cannot
make a contract contingent on the state since the firm and the worker cannot verify the
firm's state in court. The firm can only offer a basic wage. If contracts contingent on the
states could be made, then trials would not occur. As we point out later, we can aso
regard the state 0 asthe worker's ability.

Throughout the paper, timing of the firm’'s and worker’s actions is as follows:

O A firm offers awage level w to aworker. If the worker rejects the offer, the game is
over for him.

O If the worker accepts the wage offer, he is required to learn the firm-specific skill.
The worker's learning cost is a constant 7. This skill is essential to the firm's activities.

O The state of the firm 6 €® =[0, 6], which follows the distribution function F(6),
isreveded.

O The firm determines whether to dismiss the worker or not. If the worker is not
dismissed, he receives the wage level specified by the contract.

O After firing the worker, there is a settlement stage before trial. The firm can offer a
new wage w and re-employment, or provide severance pay D before the worker goes
to tria. If the worker agrees to the offer in the settlement, he can get the new wage w
and be re-employed or he receives severance pay and quits the firm. However, the
re-employed worker's productivity is slightly reduced by the dismissal announcement.

O If the fired worker does not agree to the offer in the settlement stage, the worker and
firm go to trial. For simplicity, litigation costs of the firm and the worker are assumed to
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be zero.* The worker can win and receive the remedy with probability P, which is
exogenously given. If he loses, he gets nothing from the firm and only the reservation
wage w=>0.

A decline in productivity, which is denoted as ¢, is caused by separation from
the workplace and a degradation of the industrial relationship. It is assumed that the
decline of productivity ¢ is sufficiently small. When the firm and the fired worker
settle, the worker can be re-employed. Also, if the firm loses in court in the
reinstatement case, the firm is ordered to re-employ the worker in the previous
workplace and to pay the original wage. However, it is often reported that workers who
have been fired or whose dismissal has been announced cannot work as effectively in
their original workplace as they could previously, in part, because separation from the
workplaces leads to a decline of fired workers productivity. Dismissal of workers
creates ill will and a breakdown in what may have been a previously good industrial
relationship between firm managers and fired workers, which decreases the workers
motivation. Animosity and resentment does not allow for effective communication
between firm managers and fired workers, and a deterioration of the industria
relationship yields loss of productivity. Moreover, return of the fired workers can lead to
conflict between the retained employees and the fired workers, which can further affect
productivity.

We assume that the firm's expected profit is non-negative: Zjef(ﬁ)de -w>0,

where £(0) is the density function on the state 6. It is assumed that, in recessions,
the firm can finance wage.

1. Damages

First, we consider the case of damages. How are damages of an illegal
dismissal determined? Let us denote the wage specified in the contract in the damages
case as w,. Does a fired worker get the specified wage level w, from the firm when he
wins in court? No, when the firm loses in court, the firm is required to pay
compensation which yields the same level of utility for the worker that the worker

4 This assumption is not essentia to our results. If positive litigation costs are assumed for the firm
and worker, tria is unlikely and settlement is likely to be realized. With positive litigation costs,
parties are likely to avoid trial, though, the settlement with litigation costs does not influence our
results significantly.
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would have received staying in the firm: (w, —w). Since the dismissed worker
receives the reservation wage w, it is sufficient to pay the amount of compensation
(w, —w) . This implies that the amount in damages a worker receives depends on the
principle of expectation damages.”

From the viewpoint of backward induction consideration, we begin by
considering the case at the trial stage. When aworker is dismissed and rejects settlement,
the worker will goto trial. Since w, is given at that time, the expected utility of the fired
worker who goestotria i, isgivenby:

i,(w,) = P(w, — %)+ . (1)

P isthe probability that the worker wins in court. The probability with which the worker
wins in court is exogenous. Training and the firm's state are not verifiable, and thereby
the worker can lose the trial even if he diligently trained to accumulate skills. On the
other hand, when the worker shirks training, he can win the tria for the same
reason—his ability is not verifiable. Thus, the probability is independent of the worker's
training behavior.

Under employment protection regulations, "just cause” is often required on
dismissal's, and the Court determines whether a firm'’s dismissal policy isjust and legal.
Although firms may follow appropriate procedures for dismissing workers, the workers
may not agree, in which case the workers are likely to insist that there are problems with
the firms' treatment of dismissals. When disagreements arise between the workers and
firms on the dismissal policy, and the two parties cannot work out an agreement , then
the court system must decide. In this paper, the possibility with which workers' opinions
are accepted is P.

In European countries and Japan, there are strong dismissal regulations. Firms
must provide sufficient advance notice and/or severance pay and follow appropriate
procedures such as negotiating with unions or labor representative institutions.
Moreover, firms are often required to show just cause on dismissal. So, even if firms
follow appropriate procedures and provide sufficient advance notice and severance pay,
they might not be allowed to fire workers without showing just cause for the dismissal.
When opinions differ--the firms insisting they have just cause for dismissal but the

5 The expectation damage measure is defined as the amount of money that the victim of a contract
breach, the worker, must receive in order to be compensated as well as if the contract were
performed. Thisisatypical remedy for a breach of contract. See textbook on law and economics, for
instance, Cooter and Ulen (1997) or Miceli (1997).
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workers disagreeing--then the courts are left to decide. We consider these types of
situationsin this model.

Our model also encompasses the situation in the U.S. where there is the
doctrine of employment at-will. Under this doctrine, firms can dismiss workers
unilaterally. However, afirm's dismissal policy may be regarded as discriminatory by a
court or jury, and even if afirm does not discriminate against its workersin its dismissal
policy, a court or jury may still side with the fired worker in the real world. This risk
upon dismissing an employee is denoted as the possibility that firms may lose in trial.
Our model involves this situation.

Next, we consider the settlement stage before trial. At the settlement stage, the
fired worker's expected utility obtained by trial is histhreat point. The threat point of the
firmisgivenby =, (w,,0)=—-P(w, —w). The firm and the worker take their expected
utility in the trial into account and perform Nash bargaining in the settlement stage. In
the settlement stage, re-employment can be realized, depending on the firm's state. If the
firm and the worker agree on re-employment, the new wage w, is determined by Nash
bargaining:

W, =arg maxlfvd — P(w, —w)— wq|ae—wd + P(w, - W),

where 5=1-¢. Note that productivity of the re-employed worker is reduced by «.
Hence, it holds that
50+ w

w, (w,, 0) = P(w, —w)+

d

(2

This is the worker's utility when re-employment is readlized in the settlement:
u,(w, , 0)=w,(w,, 0). Thenew wagelevel w, in the settlement stage depends on the

origina wage w, and the firm's state 6. w, increases with respect to 6, and the
firm's profit is =,(w,,0)=80—w,(w,, 0). In this case, total payoff is given by 36
because wage is ajust transfer from the firm to the worker.

On the other hand, when re-employment is not realized, the worker gets
severance pay D, and quits the firm in the settlement stage. In this situation, severance

pay D, isgiven by

D, =ayg maxIDd +w— P(w, —W)— WqI—Dd + P(w, - w)].
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Hence, it is obtained that
D, (w,) = P(w, — ). NE)

In this situation, the worker's utility and the firm's profit are
u,(w;, 0) =D, (w,)+w=i,(w,) and m,(w,,0)=-D,(w,)=m,(w,), respectively.

Total payoff is w .
In the settlement stage, the determinant on re-employment is ex post efficient.

The critical point of re-employment is denoted as és%. Hence, under 6 €[0, é),
re-employment is not realized in the settlement stage. It is efficient for the worker to

quit the firm under 6<0 . Actualy, it holds that w,(w,, 0)<u,(w,) and

80—-w,(w,,0)<-D,(w,) under 6 €[O0, é) . These inequalities hold oppositely under

0>0.
As we show later, there is a critical point of dismissal 8. The worker's
expected utility in the damages case Uy is given by

U, (w,) = L, (w, , 0) £ (0)d0 “
=@ FO)w,+ [, 00, 017 (0)d0-+ FOT, (w,) - T

where subscript d refers to the damages case. Clearly, since the worker quitting the firm
and the dismissed worker are one and the same, a constraint condition exists:

0,20 .(5)
Aswe show later, 0, isendogenously determined and the constraint (5) is not binding

since ¢ is sufficiently small. The worker is dismissed and agrees to be re-employed

under the state Oe[é, 0,), and the fired worker quits the firm under the state

0 <[0, ).
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The firm's expected profit is given by

1, (0,) = L7, (0, 1w,/ (0)do0

=L o7 (0)d0 (1~ F(O))w, + [ (507, (v, , ) (0)d0
— F()P(w, —w)

where =, (w,,0) isthefirm'sprofit under the state 6 and wage w,.

The firm is willing to optimize 6, to maximize its profit subject to the
constraint (5). We can show that the constraint (5) is not binding on the equilibrium.
Using the first order condition and (2), when the constraint (5) is not binding, the
critical point of dismissal 0], isdetermined asfollows:

21— P)w, + (2P - 1w

2-5 ~(©)

9; (w,) =

Using (6), it holds that e;(wd)fé—>2(17 P)(w,-w)>0 as ¢—>0. Since the

decline in productivity due to the dismissal announcement is sufficiently low, the
constraint (5) is not binding, and thus we can ignore the constraint (5).

We consider the relationship between the wage in the settlement w, and the
critical point of dismissal 0, (see figure 1). When the firm and the fired worker agree
to settle, the firm can decrease the wage level and get outputs. Hence, even if & is
amost 1, the firm has no incentive to offer a wage that is higher than the original wage
wqs W, <w,. W, increases with respect to 0, and thus, there is the critical point of

the state when the worker is fired. Actually, as § —1, it holdsthat W, (w,, 0),) = w, .

Hence, under 6 e[é, 0,), thefirm iswilling to fire and settle with the worker.

We summarize these results as a proposition.

Proposition 1
In the damages case, the following results are obtained.

[1] Under 6 €O, é) , the worker is fired and recelves severance pay
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D,(w,)=P(w,—w). The worker's utility and the firm's profit are given by
u,(w,, 0) =i, (w,) = P(w, —w)+w and n,(w,, 0) =7, (w,)=-P(w,—w) ,

respectively.
[2] Under 6 e[é, 0,,), the worker is fired and then settles with the firm. The worker is

re-employed at the new wage w,(w, , 0) specified by (2). The payoff for the worker is
givenby u,(w,,0)=w,(w,,0). Thefirm'sprofitis =,(w,,0)=380-w,(w,, 0).

[3] Under 6 [0, 0], the firm continues employing the worker at the original wage w,,
and itsprofitis 6—w,.

The worker receives constant severance pay D,(w,) under 0 [0, é), the

new wage w,(w,,0) in the settlement under 6 e[b, 0,), and the origina wage wy

under 0 €[], 8]. The worker's income depends on the firm's state (figure 1).

The firm must offer awage level satisfying the worker's incentive compatibility
for making the labor contract. The expected utility of the worker who learns the skill is
given by (4). On the other hand, the expected utility of the shirking worker is as follows:

UdS(Wd) =i, (w,)=(w, -W)P+w.

When the worker shirks, his productivity is always zero, regardless of the firm's state
since the firm-specific skill is essential. Since it is not verifiable whether the worker
shirks or not, the firm cannot punish the shirking workers punitively. The firm’s only
option is to fire him. Hence, the firm is always willing to fire the shirking worker, but
the shirking worker can till go to trial. On the equilibrium path, the firm agrees to settle
with the shirking worker and to pay severancepay D, (w,). After all, the firm treatsthe
shirking worker the same as the diligent worker under the most severe state: 6 =0. The
expected utility of the shirking worker is given by the above equation. Thus, incentive
compatibility isrepresented by U, > U3 :

U,=(1- F(e;))wd *Z::/ W, (wy e)f(e)de+F(é)ﬁd(Wd)7T2UdS =i, (w,).

Incentive compatibility is rewritten as
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V,00,) = A= F@))w, + L, 00, 0)£ (8)d0 - (1~ FO)T, ()2 T. .7

As long as the incentive compatibility holds, the firm is willing to decrease wage as
much as possible, and thus incentive compatibility (7) is binding on the equilibrium.

2. Reinstatement

Next, we consider the reinstatement case. Timing of the players' actions and
model setting are similar to the damages case. In the reinstatement case, if a worker is
fired, goes to court and then wins, he can return to the previous workplace with the
same wage level specified by the contract. Subscript » refers to the reinstatement case.

From the viewpoint of backward induction consideration, we begin by
considering the case at the point of going to trial, after the worker is dismissed and
rejects settlement. Since w, is given at that time, the expected utility of the fired worker
who goestotrial z, isgivenby:

i(w)=P(w —W)+7. (8

Thisis similar to the damages case. On the other hand, the expected profit of the firmin
trial isgivenby =, (w,,0)= P(30—w,).

Next, we move backward and consider the settlement stage before trial. At the
settlement stage, the fired worker's expected utility obtained by going to tria is his
threat point. The firm and the worker take their expected utility in the trial into account
and perform Nash bargaining in the settlement stage. Similar to the damages case, in the
settlement stage re-employment depends on the firm's state. If the firm and the worker
agree on re-employment, new wage w, is determined by Nash bargaining:

w, = arg maxIW, - a,_(w,)q|se -w, -7, (w,, e)q . Hence, it holds that

(1- P)(80+ )

w.(w.,0)=Pw +
W, (w,,0) = Pw, )

-(9)

This is the worker's wage when re-employment is realized in the settlement. w,
increases with respect to 0, and the firm's profitis =, (w,, 0) =80 —w,(w,, 0). In this
case, total payoff is given by 80 because wage is a just transfer from the firm to the
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worker.
On the other hand, when re-employment cannot be realized, the worker
receives severance pay D, and quits the firm in the settlement stage. In this situation,

severance pay D, isgivenby D, =arg maxID,, +w—1u, (w,)qI—D, -7, (w,, e)q . Hence,
it is obtained that

P(30 + )

D,(w,,0) = Pw, -
(W, , 0) = Pw, 2

.(10)

In this situation, the worker's utility and the firm's profit are u,(w,,0) =D, (w,, 0)+w
and m (w,,0)=-D,(w,,0), respectively, and the total payoff is w .
Similar to the damages case, determinant on re-employment is efficient in the

settlement stage. Hence, under ee[o,é), re-employment is not realized in the
settlement stage and the worker gets the severance pay D, (w,,0) to quit the firm.
Under 0>, theworker is re-employed and gets the new wage w,(w, , 0).

As (10) shows, severance pay D,(w,,0) decreases with respect to 6. This
implies that severance pay increases as the firm's state becomes more severe. Although

re-employment is inefficient under 0 [0, 6), the firm has to re-employ the fired

worker when the firm loses the tria in the reinstatement case. Re-employment decreases
the firm's profit as the state is more severe. Hence, in the settlement stage, the firm is
willing to offer a higher severance pay to avoid trial under the more severe state.

The worker’s expected utility in the reinstatement case U, is given by

0

U =(1-F(©0)w, + Z; W (w, , 0) f(e)de+Z:(D,(w,_ ,0)+7) £(0) T, ..(12)

where 0 is the critical point of dismissal in the reinstatement case. Clearly, because
the worker going to tria is also the dismissed worker, a constraint condition exists:

0. >6. (12)
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The firm's expected profit is given by

1, (w,) = [, 0w, , 0)/ (6)d0
=L or(0)do - (1- FO)w,

17307, (v, 0/ (©)d0 -] D, (v, 0) £ ©)db

The firm iswilling to optimize 0, to maximize its profit subject to the constraint (12).
We can show, like in the damages case, that the constraint (12) is not binding on the
equilibrium in the reinstatement case since the decline of productivity caused by the
dismissal announcement is sufficiently smal. Using (9), (10), and the first order
condition, when the constraint (12) is not binding, the critical point of dismissal 0, is
determined as follows:

_a-P)2w, W)

0.00) =" s ~(13)

It is clear that e;(w,_)—é—>2(w,,—w)>0 as ¢ — 0. Hence, the constraint (12) is not

binding, and thus we can ignore the constraint.

We consider the relationship between the wage in the settlement w, and the
critical point of dismissal announcement 6 (figure 2). When re-employment is
realized, the firm gets outputs 80 and pays wage w,. If w, >w,, the firm has no

incentive for settlement. There is the upper limit of the state when re-employment is
redized since W, increases with respect to 0. Actualy, W, (w,, 6.) - w, holds as
4 — 1. We summarize these results as a proposition.
Proposition 2

In the reinstatement case, the following results are obtained.
[1] Under ee[o,é), the worker is fired and receives severance pay D, (w,,0)

specified by (10). The worker's utility and the firm's profit are given by
u(w, ,0)=D(w ,0)+w and = (w,,0)=-D (w,,0), respectively.

[2] Under 6 e[é, 0,), the worker is fired, and then settles with the firm. The worker is
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re-employed and receives the new wage w,(w,,0) specified by (9). The expected
payoff for the worker is given by u.(w,,0)=w.(w,,0). The firm's profit is
n.(w,,0)=080-w.(w,,0).

[3] Under 0 €[0;, 0], the firm continues employing the worker with the original wage
w,, and itsprofitis = (w,,0)=0-w,.

The worker's income is decreasing with respect to 6 under 6 [0, é) since

severance pay decreases with respect to 6. In the reinstatement case, failure of
settlement leads to re-employment of the fired worker when the worker wins the trial.
This situation occurs with probability P. As the state becomes more severe,
re-employment decreases the firm's profit. Hence, the firm is likely to agree to settle by
offering a higher severance pay as the state becomes more severe.

Under 6 e[é, 0'), the worker is re-employed and gets the new wage W, (w, , 0), and

the worker's utility increases with respect to 6 . In this case, as the state becomes better,
re-employment increases the firm's profit, and thus the firm is willing to settle with the
worker by offering a higher new wage. Under 0 €[@., 6], the firm maintains the
employment relationship with the original wage w;.

The firm must offer a wage level that satisfies the worker's incentive
compatibility on making the labor contract. The expected utility of the worker who
learns the necessary employment skill is given by (11). On the other hand, using (10),

the shirking worker gets severance pay D,(w,,0)= Pﬁw, —%k in the settlement.
Note that the shirking worker's productivity is zero, and his expected utility is as
follows:

US(w)=D,(w,,0)+w. ..(14)

As we also saw in the damages case that the firm must offer a wage level that
satisfies the worker's incentive compatibility. If the worker shirks, his productivity is
always zero, and thus the firm is willing to fire the worker. The expected utility of the
shirking worker in the case of reinstatement is given by (14). Incentive compatibility

U, >US isreplaced by
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7,00 = (0= FO))w, + L 7., 0)/ @0

e .(15)
+ ZO(D,,(W, ,0)+ ) £(0)d0—D,(w ,0)—iw>T

The firm is willing to decrease wage as much as possible while incentive compatibility
holds. Hence, incentive compatibility is binding on the equilibrium: 7 (w,)=T.

3. _Analysis

We consider the difference between damages and reinstatement. First, we
consider two benchmarks for intuitive understanding.

Proposition 3
[1] Under P =0, reinstatement is completely equivalent to damages. The critical

. —
point of dismissal isgivenby 6, =0, =2V;76W , where w* is the wage in both cases.

Under 0¢[0,0) , the worker is fired and gefs no severance pay:

D,(w)=D,(w, 6)=0. Under 0e[b, 0,) (i=d,r), the worker is re-employed and

50 +w
2
remains employed with the origina wage w*.
[2] Under P =1, incentive compatibility (7) and (15) never hold, and thus the
employment contract is not enforceable.

gets the new wage: w,(w, 0) = (i=d,r). Under 0 €[6;, 6], the worker

Proof is easy. In the case of P =0, the worker aways loses the trial. Hence,
the difference between remedies for illegal dismissal is irrelevant because every
dismissal is legal. On the other hand, when P =1, the firm cannot fire the worker. If
the firm employs a worker, the firm must always compensate with the wage level stated
in the original employment contract. Since the Court cannot distinguish diligent workers
from shirking ones, the shirking worker can aways get the wage stipulated in the
employment contract. Hence, the firm cannot encourage the workers to learn the
essential skill.
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We focus on the case of 0< P <1 and assume that employment contracts are
enforceable in both remedies.

Proposition 4
Under O0< P <1, it holdsthat

[ W <w
[2] 6,(v;)<6.(w)

Proof is found in the Appendix. Suppose that w, =w, = w. In this case, it holds that
V,(w)>V (w) for any wage w (>w) (seefigure 3). The firm is willing to decrease
wage while incentive compatibility (7) and (15) are satisfied. Hence, these incentive
compatibilities are always binding on the equilibrium: ¥, (w,) =V.(w.) = T. As figure
3 suggests, wage in the reinstatement case is greater than that in the damages case on
the equilibrium: w), <w, . Evenif w, =w, holds, so does 0,(w;) <8, (w.) from (6)
and (13). Hence, itisclear that 0,(w;) <6,(w.) under w, <w, .

Under 6 [0, é), the worker quits the firm and gets severance pay in both

cases, which is efficient. However, in the severe state, the firm's bargaining power is
wesaker in the reinstatement than in the damages case. As figures 1 and 2 suggest, in the

severe state 6 €[0, é) , the worker's utility in the reinstatement case is greater than that

in the damages case. This implies that shirking behavior is more attractive for the
worker when reinstatement rather than damages is the outcome. From the viewpoint of
the worker's incentive, the firm has to offer a higher wage in the reinstatement case.

Moreover, in the moderately severe state 0 e[é, ;) (i=d,r), the firm can

decrease wage by adismissal announcement. In these states, re-employment is efficient.

In the damages case, the worker quits after going to trial whether the worker wins or not.

In the reinstatement case, the worker returns to the firm with probability P at trial.
Hence, in the settlement stage, the firm is more willing to avoid tria in the damages
case than with reinstatement, and thus, the new wage in the former case is higher than in
the latter when the same wage is offered in the original contract: w, (w, 6) > w, (w, 0) .
Since the worker takes into account the new wage during the settlement stage, the firm
must offer a higher original wage in the reinstatement case than in the damages case to
maintain the worker's incentive. Therefore, as proposition 4 [1] indicates, the firm hasto
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offer a higher wage in the reinstatement case to encourage the worker to learn the
firm-specific skill.

However, after making the employment contract and after training, the firm is
likely to fire the worker because of the high wage payment. Thus, dismissal is more
likely to occur in the case of reinstatement.

Next, we consider social welfare in both cases. The worker is not fired under
0¢[0;,0] (i=d,r) and settles on returning to the original workplace under

0 e[é, 0;) (i=d,r). Therefore, the worker is employed and produces outputs under

0 e[é, 6], and the worker quits the firm under 6 <[0, é) in both cases. Since wage

and severance pay are both just transfers from the firm to the worker, they are ignored
from the viewpoint of socia welfare. Hence, social welfareis given by

W = Z: 07 (0)d0 + Zj 507 (0)d0+ FO)w-T (i=d,r).

The critical point of quittance is equivalent in both cases, and thus the following
proposition is obtained.

Proposition 5
Socia welfare in the damages case is greater than in the reinstatement case:
W, >Ww,.

r

Proof is easy. From proposition 4 [2], it holdsthat W, - W = z: (1-3)61'(0)d6 > 0.

In both cases, settlement is agreed on the equilibrium path, and thus tria
disappears. Settlement is ex post efficient in both cases, and hence, the different
remedies for illegal dismissal, damages or reinstatement, depends on frequency of the
dismissal announcement. Dismissal is more likely to be announced in the reinstatement
case than in the damages one as proposition 4 [2] indicates. Decline of productivity
caused by the dismissal announcement is socially wasteful, and therefore, reinstatement
has a more detrimental effect on social welfare than does instituting damages as a
remedy. Moreover, we can show that reinstatement increases the worker's utility more
than when damages are allowed.
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Proposition 6
Under 0< P <1, reinstatement distributes income better from firm to workers
compared to damages: I1, >1I1, and U, <U,.

Proof is found in the Appendix. This result is obvious. Incentive compatibility (7) and
(15) are binding on the equilibrium, and thus the worker's utility is equivalent to that of
the shirking worker case. As figures 1 and 2 imply, the shirking worker receives a
higher severance pay in the reinstatement case than in the damages case, and since
w,>w._ holds, IT,>TII isclear. Hence, proposition 6 is obtained.

We have considered that employment contracts are enforceable in both cases
under 0< P <1, though asfigure 3 implies, employment contracts are more likely to be
enforceable in the damages case than with reinstatement. There is the level of training
cost T satisfying V. (w)<T for any w. Clearly, unless employment contracts are
enforceable, any added value disappears. Hence, when looking at the likelihood of
enforceability of employment contracts, damages are better than reinstatement.

4. Conclusion and Discussion

We consider a simple employment contract model to analyze the difference
between remedies for illegal dismissa. We have focused on two remedy options:
damages or reinstatement. As figures 1 and 2 show, the wage the worker actually
receives in the reinstatement case is greater under severe states and lower under
moderately severe states than in the damages case when the same wage is offered in the
original contract. Hence, shirking behavior is more attractive with reinstatement than
with damages. After making the contract, a dismissal announcement is more likely to
occur in the reinstatement case than in the damages case, and productivity is reduced by
a dismissa announcement. Damages are better than reinstatement since reinstatement
would likely lead to dismissal.

We can regard the firm's state as the worker's ability. Following our results, as
figure 1 suggests, the wage the worker actually gets increases with his ability in the
damages case. However, figure 2 implies that, in the reinstatement case, the worker with
less ability gets a higher wage. The firm is willing to fire the worker with less ability,
athough he may return to the firm as the result of trial. If the worker wins the trid, the
firm must re-employ him and pay the original wage over the reservation wage. Hence,
the firm has an incentive for paying a higher severance pay in the settlement stage. The
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worker with less ability has a stronger bargaining power in the reinstatement case.
Imagine this situation in your own workplace, and you will probably feel some anger.
Workers with high ability dislike the situation where workers with less ability receive a
greater reward, and feelings of resentment can decrease their motivation. This effect is
not observed in the damages case. From this point of view, damages are more desirable
than reinstatement as aremedy for illegal dismissal.

We have considered when a dismissal announcement reduces the fired worker's
productivity. In many cases, firms and fired workers settle to avoid trial, but they
sometimes fail to settle and end up going to trial. Naturaly, there may be emotiona
conflict between the firm’s managers and the workers, ranging from unpleasantness to
downright animosity. In this situation, reinstatement is not an efficient remedy for
illegal dismissal. Yamaguchi (2001) reports that only about 30% of fired workers who
win in trial return to their previous workplaces in Japan where reinstatement is
frequently ordered by the Court. Reinstatement is not always a happy result for winners
in court.

In European countries and Japan, there are various regulations on dismissal.
Workers are protected by these regulations, and firms must follow specific procedures
such as providing sufficient advance notice, negotiating with labor representative
institutions and/or providing sufficient severance pay. Moreover, firms may be required
to show just cause for the dismissal: explaining the need for firing the employee, or
disclosing if there is any option other than dismissal. If firms do not make sufficient
efforts to avoid dismissal or cannot effectively explain the reason for dismissal, the
Court may decide that the firms do not have a just cause for dismissal, even if the firms
followed the appropriate procedures, including providing advance notice and severance
pay. We considered such situationsin this paper.

Actualy, in Japan, the Court rarely accepts afirm’s dismissal policy even if the
firm follows the labor law procedures and adheres to any agreements with unions or
labor representative ingtitutions. The Court is likely to consider that any dismissal istoo
severe for workers. Abraham and Houseman (1993) indicate that work councils play a
significant role on dismissal outcomes in Germany. Firms are required to negotiate with
work councils and, although the councils may not be able to completely prevent firms
from firing employees, the fired workers are likely to receive remedies in court, such as
compensation or reinstatement, when work councils are opposed to the dismissal. This
is similar to Japan in that firms dismissal policies may not accepted even if the firms
follow appropriate dismissal procedures.

Dismissal with discrimination, such as discrimination against race, sex, age, or
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union membership is illegal, obviously so, and is often punished punitively. There are
two types of remedies for these illegal dismissals: damages and reinstatement, and these
types of dismissals are considered as part of this model. Even in the U.S., where
employment at-will is the dominant doctrine, and firms can dismiss employees freely,
firms still face risks on dismissal with discrimination. A firm riskslosing in trial, and the
judge or jury may side with a fired worker even if the firm did not really discriminate
against the worker when dismissing him. This is an important consideration for firms.
Oyer and Schaefer (2000) examined how the Civil Rights Act of 1991, which punishes
employment discrimination more severely than previous statutes, has affected the
dismissal of minorities. They compared non-Hispanic white men and black men
between the ages of 21 and 39 holding full time jobs and found that firms were likely to
avoid individual firings of black men after passage of the Act in 1991. However, this did
not hold true when workers were massively dismissed. Massive layoffs are less likely to
be regarded as discriminatory dismissals than individua firings since many workers
with various backgrounds and characteristics are fired at the same time. Hence, with
massive layoffs, firms run little risk of being found discriminatory in dismissals even if
some workers sue the firms. According to their study, this risk of judgment for
discriminatory dismissals is important for firms in the U.S. Bemmels (1988) aso
investigated the gender effect of grievance and arbitration procedures and shows that
female workers are 32% more likely to receive full reinstatement than male workers.

Our model considers these situations under the doctrine of employment at-will
as in the U.S. According to our results, reinstatement leads to a high likelihood of
dismissal and decreases socia welfare. Also, as occurs in Japan and European countries
some antipathy exists between firms and workers if workers return to their origina
workplaces.

Although our model encompasses many situations involving reinstatement or
the payment of damages after dismissal, it is not relevant to the problem of reinstating
workers who perform strike activities. Under the Mackay Rule in the U.S,, in which
workers cannot reinstate or receive damages after strike activities, firms can fire
workers and replace them with new ones permanently when the workers perform strike
activities. Thisis an important topic, but it is not considered in this paper because thisis
aproblem of strengthening bargaining powers of workers, not a comparison of remedies.
These are two different problems. The problem to consider with the Mackay rule is
whether workers have any right to receive any recompense at all for being permanently
replaced, whereas our focus is on which is the better of two remedies, damages or
reinstatement. Although in the U.S., permanent replacement is alowed under the
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Mackay rule, which is relevant to the doctrine of employment at-will that allows firms
to fire employees without any constraint, in European countries and Japan, there are
workers reinstatement rights after strike activities. This would be expected in these
countries since they have such strict employment protection regulations.

In the Introduction, we indicated that employment protection regulations
produced different effects on the economy. Similarly, the effect that permanent
replacement of workers during strike activities has on employment level is ambiguous.
In Canada, permanent replacement is accepted in some states, but not in others. Budd
(2000) finds that the effect of strike replacement legislation on employment is
ambiguous in Canada. It is not aways inefficient that workers are protected by
employment protection regulations and organizing unions. Actually, Booth and Chatterji
(1998) and Eguchi (2002) show that unions with bargaining power improve social
welfare. However, if workers are allowed to receive remedies when a firm permanently
replaces them during strike activities, there is still the question of which is the better
remedy, reinstatement or damages? This problem is|eft for future work.

Appendix

Proof of proposition 4
Supposethat w, =w, =w. From (2) and (9), it holds that

7, (w, 077 (w, 6) :@.
From propositions 1 and 2, a new wage is offered in the settlement stage: 6> 0= %
Hence, it clearly holds that

w,(w,0) = (w,0) under 6>6. (A2)

This inequality strictly holds under 0>6. Moreover, using (6) and (13), since § is
sufficiently near 1, it is obtained that
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0, (w) <0 (w). ..(A2)

Actualy, if § -1, it holdsthat ©),(w)-8,(w) —-2P(w-w)<0. From (1) and (10),
itisobviousunder w, =w, =w that

P(i - 50)

D,(w,0)+w—1,(w) = >0 under 0 [0, §). ...(A3)

The following equation is obtained from (A2) and a simple calculation:

Vo) =V, () = w7, (v, 0)) £ (@)a0
1,00, 0) -7, (v, 0) £ (010 (A%

+ Z: |ﬁ,,(w) -D.(w,0)- qu(e)de

+D,(w, 0)+7 — 1, (w)

Addition of the third and fourth termsin the above equation (A4) is positive from (A3):

Z: L@(w) =D, (w, 6) () (6)d0 + D, (w, 0) + 7 -7, (w)

(- F@) P ~(AS)
2

P16
-2 Lsef(e)de + 0

Asfigure 2 implies, w>w,(w, 0) holdsunder 6<0’, and thus the first term in (A4)
is positive. Using (A1), (A2), and (A5), it holdsthat V,(w)>V,.(w) forany w (>w).
Incentive compatibility is binding on the equilibrium in both cases since the firm is
willing to decrease wage: V,(w,)=V,(w.)=T. As figure 3 suggests, it holds that
W, <w,.

From (6), 0),(w,) increases with respect to w,. 6),(w)<6.(w) holds even
under w, =w, =w from (A2), andthus 0),(w,)<0.(w,) isclear under w,<w,.m

Proof of proposition 6
Incentive compatibility is binding on the equilibrium in both cases. Hence, the
worker's expected utility is as follows:
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U, (wy) =U; (wy) =1, (w;) = (w, = W) P+ W
and
U,(w))=US(w))=D,(w, 0 +w.

Using (10), it holds that

U,(w:) -U, (W:/) = D,-(W: 0 +w—1, (W;)
...(A6)

= P(w:fw;)+P7W>0

From proposition 5 and (A6), it is obvious that IT <II, because the following
inequality holds: TT, =W, -U,(w,) > W, -U,.(w,) >W,.-U,(w.) =11, .m
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"The Law of the Rice,"” which was legitimated in 1921, is interpreted as the policy
to stabilize the market of the rice, because its reasoning statement announced it as
the adjustment of the demand and the supply under the conditions of 'the Rice Riot'
in 1918 and the declining price of the rice.

This bill was, however, criticized in the legitimating process to be revised partially,
and passed the Parliament. As considering this bill specifically on this discussion,
its original intention is revealed to be completely different from its reasoning
statement and have another purpose. It is the protection of the agricultural sector
and at once derived from the maintenance of the social order. This article will
describe the hidden intention of this law.

To consider the law to control the price in the market, the logical analysis of its
conceptual constitution means nothing, but it needs the investigation of its
influence on the market. Only if the interaction between its logical analysis and its
actual influence on the market is analyzed, the real meaning of this law is to be
understood.

This paper aims to reveal the hidden intention of this law on such an analysis.
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"TheLaw of the Rice" which waslegitimated in 1921, isinterpreted asthe policy to
stabilize the market of the rice, because its reasoning statement announced it as the
adjustment of the demand and the supply under the conditions of ‘the Rice Riot' in 1918 and
the declining price of therice.

Thishill was, however, criticized in the legitimating process to be revised partidly,
and passed the Parliament. As considering this bill specificaly on this discussion, its
origind intention is reveded to be completdy different from its reasoning statement and
have another purpose. It is the protection of the agricultural sector and a once derived
from the maintenance of the socid order.  Thisarticle will describe the hidden intention of
thislaw.

To condder the law to contral the price in the market, the logicd andysis of its
conceptud condtitution means nothing, but it needs the investigation of its influence on the
market. Only if the interaction between its logicd analyss and its actud influence on the
market isandyzed, thered meaning of thislaw isto be understood.

Thispaper amsto reved the hidden intention of thislaw on such an andysis.
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1 TheProposa of the Problem and Our Approach

Theimportance of the'Law of Rice’™ ?in 1921 remains obscure until now.  After
afew of revisons it was replaced by the'Law of the Control of the Rice' in 1933, and
dso thislaw was done by the 'Law of the Management of the Food' in 1941, ° which kept
effective long after the 2 World War for Government to determine the price and the
productive volume of therice.  Although this system was based on the discussion about
the'Law of the Rice,"” its significance continues not to be recognized, becauseit is grasped
as only the method of the intervention to the market to dabilize its price. Such a
viewpoint is derived from the legdly neutrd conditution as the ressoning Statement
presented to the Parliament.  The Government explained this bill as follows Because the
excessvely changing price of the rice has confused the nationd life like the 'Rice Riot' in
1918, it is necessary to adjust the demand and the supply of the rice, so that this bill is
proposed.®  No oneimaginesthat this bill has anything to do with the managing system of
therice & the poswar period and & onceitsorigind purposeisto raise the price of therice
up to the productive cogt to protect the agriculturd sector. The reason is that the
Government didnt explain it to relieve the poor pessants but to dabilize its price
However, as the red purpose of this law is exposed only to lift up its price through the
discussion of the House of Peers, the Government couldn't help revising it ™, so thet itsaim
was modified only to adjugtit.  Only three years after the 'Rice Riot," which was caused by
the extraordinarily higher price of the rice, compelled the whole Representative to be
designed, the Government dared to intend to lift up itsprice. Moreover, it tried to conced
thered purposeto rdieve the poor pessantsand explained it to stabilize the price of therice.
The Law of the Rice waslegitimated in such apeculiar way.

Our purpose is to prove thet this bill doesnt mean to adjust the demand and the
upply of therice, but to rise up its price by anayzing the relations between the condtitution
and the origins of each article and the economicd Stuations.

"1 See Appendix A - 1.

"2 See Appendix A - 2.

"3 See Appendix A - 3.

"4 See Appendix A - 4.

"5 See Appendix A - 5.

"8 |chiro Kato, "Nogyo Ho (Agricultural Law)," 1985, Y uhikaku, pp. 347-9.

" Theright and wrong of the buying operation and the monopoly of therice, "Tokyo Keizal Zasshi
(Tokyo Economica Journd)," 1921, pp. 603-4. "Anyway, the Government must adjust thevolume
andthepriceof thericerationdly.  Itisnt the adjustment of the pricethat iswrong.  Itissotolift
up the priceirrationdly. ... | think that the Government should monopoalizetherice” Thesdtand
cigarette have aready been monopolized.

"8 The reasoning statement of The Law of the Rice” "Juristic Newspaper,” val. 1812, 1921. Seethe
Appendix A - 1.

" TheLaw of theRice, "Juristic Newspaper,” vol. 1821, 1921. Seethe Appendix A - 2.
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2 The Conceptud Condtitution And The Historical Ancestor

The bill of The Law of the Rice is composed of 5 atides.  Article 1 defines
the intervention to the rice market to adjud its price, 2 refersto theimport or export of
the rice to adjug it, 3 defines how to intervene the market according to the 1, 4
regulates the invedtigation of the stock necessary for the adjustment, and 5 is the
punishment againgt 4.  The red moativation to legitimate this law will be reveded by
andyzing the ancestors that each articles of this law are based on, the Situations when
they were legitimated, their purposes, and their results, which are the most important.
At firﬁ, we explain what ancediral laws are based on and how this bill is based on
them.

The ancestor of Article 1 is 'the Imperid Ordinance to Adjust the Price of the
Rice 2 in 1915, which defines the intervention to the market by the current price.
The reason why this Ordinance was issued is tha the Imperid Agriculturd
Asociation (IAA) requested the rise of its price because it fdlen down less than 14
yen per aunit thisyear.  The Government expected that if agreat dedl of amount was
bought in the market, it would make its price lift up. Therefore, the Stuation of the
ancestor of Article 1 wasthe extraordinary fal of the rice market, and its purpose was
tolift up its priceto rdievethe agriculturd sector.

The laws founded on the Article 2 are ‘the Imperid Ordinance of the Rice
Taiff' ™ and 'the Law of the Control of the Foreign Rice " in 1918.  Although all
those regulations were concerned about the import of the rice, they had no implication
of the export of thericeat dl. Theterm of the export of Article 2 is used to pretend
the neutraity of the law, because from the viewpoint of the internationa price, its
export is impossible actualy.”™ It is explained conceptually that the rice would be

"1 "The Past, the Present and the Future of the Rice Adjustment,’ "Tokyo Economical
Journd," vaol. 159-60, 1920. The fallowing discussion is based on this essay,
complementing it by other documents.

*2 See Appendix B - 1.

*3 See Appendix C- 1.

*4 See Appendix C- 2.

"> According to The Pest, the Present and the Future!' because Japan imported the
foreign rice, it rose up 0 extraordinarily that its export was inhibited. It means
how narrow the international market of thericeis.  According to 'the Condition of
the Designation to Ded With the Foreign Rice,' "Juristic Newspgper" (vol. 1401,
1918), the Government determined its price on sde as 18 yen per a unit.
According to The Reason to Abandon the Control of the Foreign Rice (the Minister
of Agriculture and Commerce taks)' ("Mainichi," p. 69), 2 yen of the tariff and 10
yen of the carriage fee are added to its price. Therefore, the market priceisbelow 10
yen.
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imported from the foreign countries & itsrise, while it would be exported to them et its
dedine Theselawsamed to suppressitspricein contrast to Article 1 in spite of such
aneutrd pretense.  The Situation when these were issued is the extraordinary rise of
itsprice, which lifted up to 22 yen in 1917, and up to 43 yen in 1918, which caused 'the
Rice Riot', and moreover, up to 60 yen in 1919. It seems effective to import the
foreign ricein order to tranquiilize its price under thiscircumstance.  The Government
expected that if the supply of thericeincreased, its pricewould fdl down.  Therefore,
this article is based on the laws that were legitimated to dedline its price a its rising
term.

The ancedrd law of Artide 3 is The Law of the Collection of Grains in 1918
"6 which isone of the policiesto suppress the price of the rice a the same period of the
ancestors of Artidle 2. Therefore, its purpose and Stuation are coincident with the
laws concerned about the import of the foreign rice except the attitude againg the
maket. This law presses occupiers and owners of the rice to sl it to the
Government according to its regulations; ” which price and term are announced. Asits
price is cheaper than the market, ® this contract is voluntary but compulsory without
bypassing the market. It was expected that this collected rice was sold to the market
todedlineitsprice

The basic law of Artide 4 isthe articles of 'The Regulations of the Contral of
the Foreign Rice”™, ones of The Orders of the Control of the Foreign Rice” *° and ones
of 'Enforcement Regulations of the Law of the Collection of Grains ™ in 1918.
These reguldions are in concern with the survey of the stock, which red am isto
prevent the holding off sdling or the gambling. Therefore, their stuation is to
uppress its price by preventing the gambling on lifting it up as well as the case of
Artide2and 3.

Artide5istheregulation of the punishment againgt Article 4.

As seen above, the hill of The Law of the Rice is composad of two kinds of
basic laws. One is the laws that have purpose to increase its price by the massive
buying operation from the market as Article 1, and another is the laws that am to
dedine its price by the import of the foreign rice.  As Article 3 is composed as the
method to execute Artidle 1, it might seem to have the same purpose as 1. As seen
before, however, the ancestor of 3isfounded on thelaw to dedineitsprice

"6 The Explanation of the Law of the Collection of the Grains;' "Juristic Newspaper,” vol. 1411, Aug.
of 1918. Theauthority explainsthat it iscompulsory.

7 See Appendix D - 1.

“8 The Regulations of the Compensation Price, "Juristic Newspaper,” vol. 1444, Aug. of 1918, The
priceisannounced aslessthan 33 yen.

" See Appendix C- 3.

10 See Appendix C - 4.

"1 See Appendix D - 2.
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Article 3, which seems only the procedure to intervene the market superficidly, isthe
corner stone of this bill to convert the function of the buying operation according to 1,
and the cause to confusethe Parliament inthe viewpoint of itsrole,

Each law that is basad on the bill of the Law of the Rice is shown above.  They will be
congdered specificdly in the next chapter to show their resultsin order to reved the reason
why they are founded. It doesn't mean that important is what these laws amed &, but
does that 0 iswhat results they brought and that the re-presentation of these resulitsis the
reason to reuse these laws.  If any method was executed to attain any purpose and it was
wdl-known to bring out any result different from the purpose, it doesnt imply the will to
atain the originad aim to reuse uch a means, but does to bring out this result, which turns
out theend. Therefore, even the purpose that the Government may hide can be darified
by specifying the results of the laws that the bill of The Law of the Rice isfound on. It
will prove thet thisbill is presented by the different motivation from the abdtract neutrdity
of the reasoning Satement to adjust the demand and the supply of therice.
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3 Reaultsto Turn Out the Purpose
(1) All AreFailure

Astheorigind @ms and ther situations of the ancestrd lawsthat eech atticleis
founded on have been adready explained in the previous chapter, this chapter will show
the results that they brought out or the functions that they performed. In order to reved
the true intention concealed under the formd neutrdity of this hill, their results and
functions must be recognized, because the reason to reuse these laws isto redize their
resultsor functionsagain.

The foundation of Article 1 is, as seen aoove, "The Imperid Ordinance to
Adjust the Price of the Rice” which executed the massve buying operation in the
market to rise up the declined price.  Its expectation was not only betrayed, but dso
its price remained falling down.”  The reason is that the Government didnt know
how to intervene the market effectively.

According to the market principle, athough the buying operation at the current
price is suitable to prevent its price from declining, it can't suppress its rise, because
while the buying operation without the stock is successful, the massive sdling
operation without it doesn't influence the current price. - Therefore, the function of the
operetion in the market without the stock means only its rise, but not its suppress
substantidly. To endble the sdlling operation to decline the current price, the
storehouse would be necessary.  Though "The Law of the Agricultural Storehouse”
inthe 1917 is supposed to satidfy this condition, its purpose isn't to adjust the demand
and the supply, but for the producersto gain the profit of the concert sll.”®  Therefore,
this agricultural storehouse doesn't consider the benefit of consumers, but does only
producers.

The Government | egitimated the different method from Article 1 to suppressits
exceeding rise from 1917 to 1919 in the reason above. It isn't the intervention to the
market, but The Law of the Callection of Grains, which pressed producers and
occupiersto sl it a the 'compensatory price that means chegper than the current price
outsde the market. When the market price was much higher, producers and
occupiers have no economical interest to sall it to the Government, ™™ so thet it failed

"1 The Past, Present and Future;' "Tokyo Economical Journd,” vol. 159, 1920, pp. 347-8.  Toresearch
it, "The Research Indtitute of Adjustment of the Price of the Rice" isfounded.

"2 See Appendix B -2.

"3 The Congtruction of the Agricultura Storehouse;' " Juristic Newspapers,” val. 1296, Aug. of 1917.
"Theam for theagriculturd gorehouseto bewiddy usad isfor nationd pessantsto berdieved,
who have been economicaly worse”

“*'Compulsory Buying the Grains, " Juristic Newspapers” vol. 1439, Aug. of 1918.  Itissad that the
noble obligation isexpected.

*® The Explanation of the Law of Collection of Grains' " Juristic Newspaper,” vol.1411, Aug. of 1918,
The spiritudism isemphaszed aswell asthe preceding note.
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to suppress it because of few volume™  Although the compensatory price of the
Government is form 30 yen to 33 yen, the actud market designated 43 yen on August
in 1918 two times as much as the previous year. The Riot of the Rice began
immediately after this time nation-widdy. Thus, this method fails to atain its
purpose to decline the price because of lack of the economica mativation.

Next, laws about the import of the rice that Article 2 is based on, which were
executed from the end of 1918 to early 1919, have the purpose to suppressthe price as
well asthe"The Law of Collection of Grains"  If the volume of the supply grows up
due to the import, the price is expected to fdl down. It dso didnt bring out the
expected resullt again.  Surdly, as the Sakeholders were afraid to decline its price by
the import and released their ock to the market dl a once, its*é)ricefdl down S0
heavily that the market couldn't help being closed temporally. ™ As long as this
phenomenon is concerned, the import may be supposed to bring out its decline.
However, after then, asthe pre-harvest period had come, the stock was so short that its
price rose up to 60 yen for awhile™®  Itscauseis not only the trembling stakeholders,
but dso the demand itsdlf.  The mysterious phenomenon was known among dedlers
that athough the imported rice was cheaper about 10 yen than the domestic one, there
wereno buyers™®  Consumers preferred the more expensive domestic rice, which is
cdled as 'Jgponica different sort from the imported rice cdled as ‘Indica’ They
refused this foreign rice as ‘cheap but bacHasting”™™  Thus the following
phenomenon was repested; awhile after the market price fell down extraordinarily by
the massive release of the stock with the announce or arrival of the import, 2 its price
jumped up to much higher becauise of the shortage of the stock. ™ It is after March of
1920 that this phenomenon disappeared and the price begen to fal down.™ The
import can suppress the price only for awhile, but rather it functions to legitimate the

"8 The padt, the present and the future,” " Tokyo Economical Journal,” 1920.  Thetotdl volumeof the
buying operationis 260 thousands, which islessthan 0.5% of thetota production.

“711/3/1919 Jiji Newspaper] therice market ispanic at lagt, "Mainichi," pp. 633-4.

*88/3/1919 Jiji (Evening)] thericefdlsdown hard, "Mainichi," p. 633.

*9128/12/1918 Jiji] Theinfluence of theforeign rice (the market president talks)], "Mainichi,” p. 69.
Before the foreign rice announces or beginsto beimported, the market presdent predictsthet the
pricewill changeup and downhard.  He comesfrom the government office.

"1018/7/1919 Jji] thericeisthe record-bresking highest, "Mainichi,” p. 361.  “Itisthe mysterious
phenomenon that anyway the things are, while people complain of the poverty of life, theforeign
riceof 35yenor 422 yenisnt sold a dl, the nationd rice of 51 yenisdonewsll."

"1 Theright and wrong of the buying operation," "Tokyo Economical Journdl,” 1921, pp. 603-4.  Itis
recognized that the Japanese riceign't theinternationa commodiities, but the nationd.

"12119/10/1919 Chuga Commerce] the rice dedined hard, "Mainichi,” p. 643. Thededisiontosdl
theforeign rice and to import the Chinese rice causesthe greet panicimmediately.

“B25/10/1919 Jji (Evening)] thericerisesup again, "Mainichi," p.632.

*141117/3/1920 Tokyo Asshi] the dedling stops at the great panic; "Mainichi,” p.351.
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higher domestic rice by discriminating it from the imported rice. Those who regard
the rice as too expensive could eat this chegper foreign rice. The managers of the
market who are the authority of the Government had predicted this phenomenon
before the import began.  Therefore, the Government knows well that the import of
Article 2 caused the excessive dedline and rise repeatedly againg the purpose for the
price only to fal down, so that it must not be usad as 'the adjustment of the demand
and the supply.'

Article 4 defines the right to survey the stock under the hypothesis that the
holding off sdlling and the gambling of merchants rises up the price, but there is no
example to execute it. This purpose is dso conceded under the name of the
neutrdity of the adjustment.

As specifying the reaults of each law founding on this hill above, dl of the
buying intervention to the market, the buying by the compensatory price and the
import fal to atain ther purposes. If this bill ams to re-present these results by
reusing these laws, it should seem absurd.

(2) The Converson of the Function of Artide 3

The meaning of this bill will change dragtically if these articles are expected to
function in adifferent way. It is composed of the Smple reuse except cartain article
ItisArticle 3 that is defined as the method of Article 1. Although the origind aim of
listo decline the price of therice and one of 3isto lift it up, thishill defines 3 asthe
method of 1.  Thus, 3 hasthe new amto rise up itsprice, gpart from the past purpose
to suppressit.  If 3isusad not to suppress the price, but to rise it up according to the
origina purposeof 1, itsamwill besureto beattained.  Itsreason isnot based on the
economica logic tha the buying operation a higher compensatory price than the
current price will satisfy the absolute volume to control the market, but based on the
empirica fact shown asbelow.

The IAA peformed the movement of The Concert Action to Hold Off
Sdling™ in 1920 that is previous to the year when this bill is presented.  The IAA
intended for each agricultura house to hold off sdling and keep the rice until the
market price attains a the target price of 35yen.  This cartel ™ succeeded in the more
resullt than expected, because the average price was 37 yen in this year.™ At the
same, the IAA required for the Government to redlize the target price by the buying

*151115/12/1920 Tokyo Nichinichi] the countermeasure of the price of therice "Mainichi," pp. 632-3.

*18To desirethefailure of "Holding Off Sdling the Rice"," " Tokyo Economical Journd,” val. 163,
1921, pp. 87-8.  Theauthor complainstoriseup thepriceof therice.  According to'the
countermeasure of note 15, it waas reported for the Governor and policeto disturb it.

"179 Agriculture and Forestry,” Toyo Keizai Sinposha, 1966, pp. 146-7 and pp. 166-8.  Thetotd
harvest volume dividesthetotd sdlling priceto deduce the average price as 37 yen.
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operation. ™  Although Article 3 of this hill to intervene the market is the same as
"The Law of the Callection of Grains in the juritic form, but its function is converted
in responseto the purpose of 1. This conversion of the function assured this purpose
to be attained successfully. It isno more the past failure, but means the same success
asthelAA'sconcert action.  If IAA isreplaced with the Government, ‘the target price
is done with 'the compensatory price, and the IAA's storage to hold off sdlling is done
with the Government's storage by the buying operation, thefunction of 3 isthesame as
the IAA's catd. Important is the fact that this movement succeeds, but not the
economicd logic. The redlization of the target price to be designated by the IAA is
the redl motivation of this bill, with this successful result turning out itspurpose.  The
reasoning Satement is the deceptive explanation to conced this motivation and ends,
<0 that this bill was conceptualy composed of other laws that would bring out absurd
resultstofit this pretense.

*8The countermessure "Mainichi,” pp.632-3.  The Chief of the Agricultural Bureau attendsat this
mesting.
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4 Amendment

The Government explained the intervention to the market according to Article
1 due to the buying price determined by Article 3, which considered 'the productive
cost and the price’* It is the same as 'the compensatory price of The Law of the
Collection of Grains that was explained 'to be deduced from the productive cost and
the rate of the price”™ It was the necessary factor to covert its function of Article 3,
which isthe very amendment in the House of Peer.  The reeson of the amendment is
the incoherence between the reasoning statement and the bill.  The Government
couldn't explain why the buying operation by the compensatory price is necessary to
adjust the demand and the supply of therice.  Although the operation by the current
price can redlize this adjustment, no one can persuade why the operation must be done
due to the compensatory price.  Thus, to keep consistent with the reasoning statement
to adjust the demand and the supply, Article 3 is amended to insart Clause 2 that the
intervening price meansthe current one.

As Artidle 3 is no more used by this amendment as the method to redize 'the
target price of the IAA's cartdl of 'Holding Off Sdlling' movement, the method of this
law becomes the same as "The Imperid Ordinance to Adjust the Price of the Rice"
The different factors are only to classify the account name not asthe gsenerd accourt,
but as the particular one* and to count 10 billions yen and more.> There is no
providence to have used this expense to raise the price of the rice, while there is no
news of its extreordinary risein the pre-harvest.  Asfar as these facts are concerned,
the intervening operdion is suitable only for the adjusment of the demand and the

supply.

Thus, the paolicy failed which intended to protect the interest of the agriculturd
sector by the officid movement of 'holding off sdling.' It is, however, important to
redize nearly the buying operation by the compensatory pricee. The method to
determine the buying price is the same as "The Law of the Management of Food."
Moreover, dthough it is Smply the private review, it is dso important to discuss the
monopoly of thericeto contral its pricein the context of thislaw.  If the Government
bought al production at the compensatory price, one Sde of thislaw would cometrue.
Asseen above, "The Law of The Rice' became the foundation on the future system of

the food management.

"I Theright and wrong of the bying operation and the monopoly to dedl with therice, “Tokyo Keiza
Zasshi (Tokyo Economical Journd),” 1921, pp. 603-4.

“2The explanation of the announce of the compensatory price, " Juristic Newspaper,” vol. 1444, 1918,

*3 See Appendix A - 2.

“*The Law of the Particular Account to Adjust the Demand and the Supply of the Rice! "Jduristic
Newspaper,” val. 1821, 1921.

"®"7 Finandid Expense” Toyo Keiza Shinpo-sha, p. 158.

269



5 The Congdlation Bureau in 1917. It means something different to increese their red income in 1920. It

As explained above, the reason why the hill of The Law of The Rice reuses adds another meaning to this hill a the base of another recognition. It is the meaning to
"The Law of Collection of Grains is directly to re-present the movement of ‘Holding decrease the kosaku households that are the sUbject of the kosaku dispute. It isthis effect
Off Sdling' by IAA in order to protect the agriculturd sector.  As shown in the that the presenters of thislaw intended serioudly.

explanation of The Law of The Agriculturdl Storehouse! in 1917, * the authority of the
Ministry of Agriculture and Commerce had the recognition thet this sector became
poorer, and aso the speech of the Minister of Agriculture and Commerce in 19202
shows the same recognition again. It seems correct to assume that this bill is
presented to relieve the poor pessants in response with IAA. It is, however, only
three years before that The Rice Riot' took place and the entire Representative
designed. Now, the Government not only plansto raise the price of therice, but dso
conceds the red purpose of this bill.  Without any discussion in the House of Peer
and the governmentd explanation, every onewould misunderstand it as the adjustment
of the demand and the supply. It is not only too unnaturd to plan therise of therice a
this period, but aso too deceptive in contragt to the normd law.  In summary, bothits
end and its method istoo extraordinary.

If the recognition in 1917 is compared to one in 1920, the background of this
bill will be reveded. One in 1917 is the Smple recognition inside the Agricultura
Bureau, while onein 1920 focuses on the 'kosaku dispute in relation with the poverty.
This recognition didnt derive from the Minigry of Agriculture and Commerce, but
does from the Minigry of Home Office, which is responsible for the public peace and
order. Itissued the order to research the labor dispute in the urban areaaswell as'the
kossku dispute’ in the rurd in 1919, when the Bolshevik Revolution sucoeeded.
The kosaku dispute, which began to emerge at this period, is coupled with the labor
disoute and they are invedigated as the socid problems’ As the Ministry of
Agriculture and Commerce is responshble for the kosku dispute, it makes The
Research Commission of The Kosaku Inditution' insde The Minigtry to legitimate
"The Law of Kosaku' to mediae this disoute. It is important to recognize that the
kossku households have grown in accordance with their poverty. The ddidtics
seems to designate their corrdlation. It is supposad that as the red estimated income
of the agriculturd households decreased, the kossku households increased
proportionally.

Asexplained above, it is clear that the protection of the agricultura sector, whichis
the red end of The Law of The Rice' isnt based on the recognition of the Agricultura

"1 The congtruction of the agricultural storehouse,' " Juristic Newspeper,” vol. 1296, 1917.

"2 The Research Commission of Kossku Institution, "Mainichi," pp. 102-3.  Theorigind is"Nihon
Roudou Nenkan," Ohra Shakal Mondai Kenkyu-jo, 1921.

“3The order of the research of the kassku rdations, " Juristic Newspaper,” vol. 1530, 1919,

*4Sudy on the agricultural household in pre-war Jepan,” Masshiko OKAZAK I, 2003,
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Appendix A: The Law of the Rice

1) "Thebill of the Law of theRice" "Juristic Newspaper,” vol. 1812, 1921.

1 The Government can buy, sell, exchange, process or save the rice according to its
necessity to adjust the demand and the supply of therice.

2 The Government can change or exempt theimport duty of therice, or limit itsimport
and export according to its necessity to adjust the demand and the supply of therice.

3 When the Government buys or sdllstherice according to Clause 1, it must announce
itspriceand itsterm.  However, the natification above is unnecessary on buying or
sdling to exchange or rearrange the saved rice.

4 The Government can order producers, deders or occupiers of the rice to report the
Stuations necessary for the research, or let its authorized service men look around its
business office, the warehouse or other places, and invedtigate the ledgers and its
commoditieswhen it needsto research the sock of therice to adjust the demand and
upply.

5 Those who vidlate the preceding article or disturb the execution of the authorized
sarvice are punished with afine fewer than 500 yen (about 5,000 dollars).

Thislaw will beeffectiveat 1 of April in 1921.

Thereasoning Statement

It is necessary to perform the proper policy to adjust the demand and the supply of the

ricethat isthemgjor food. It isthe reason to present thisbill to the Parliament.

2) "The Law of theRice," "Juristic Newspaper,” vol. 1821, 1921.

1 The Government can buy, sell, exchange, process or save the rice according to its
necessity to adjust the demand and the supply of therice.

2 The Government can change or exempt theimport duty of therice, or limit itsimport
and export according to its necessity to adjust the demand and the supply of therice.

3 When the Government buys or sdllsthe rice according to Clause 1, it must announce
itspriceand itsterm. However, the natification above is unnecessary on buying or
sdling to exchange or rearrangethe saved rice.

The price of the preceding dause should be defined as the current price in the
market.

4 The Government can order producers, dedlers or occupiers of the rice to report the
Stuations necessary for the research, or let its authorized service men look around its
business office, the warehouse or other places, and invedtigate the ledgers and its
commoditieswhen it needsto ressarch the stock of therice to adjust the demand and
upply.

5 Those who violate the preceding article or disturb the execution of the authorized
sarvice are punished with afine fewer than 500 yen (about 5,000 dollars).

Additiona regulation
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Thislaw will be effective a an announced day.

3) Thefirg revison; "Jurisic Newspaper," vol. 2363, 1925.

"Revisethe Law of the Rice asfollows,

The demand and the supply of therice at Artidle 1 and 2 isrevised as 'the volume or
the market price of therice'

To adjust the demand and the supply of therice a Artide 4 isrevised as 'to adjust the
volume or market price of therice!

Additiond regulations

Thislaw will beexecuted a 1 of April in 1925.

Thereasoning Satement

To enable the Government to control the market price of the rice aswell asits volume
to sahilize the netiond life, the revison of thislaw isnecessary. It isthe resson why
we present thishill."

4) Although the second revision is hard to find because of the coup detet cdled as The 5.

15 Farr, the generd newspaper referstoitsrevison asfollows,
"[1932/8/28 Tokyo Nichinichi (Newspaper)]

Artide 5 defines the inclination ratio of therice price.  Its purpose determines the
gandard price of the rice, prevents its price from moving up and down rapidly and
excludes the influence of the generd economy. It stisfies both sides of producers and
consumers. On one hand it prevents the price from declining less than the productive
cogt, on the other hand it does the price from rising up more than the domestic codt.....

If the inclination ratio of therice price is caculated as 20 yen per unit, the upper
limit is 24 yen which is 20% more than theratio, while the lower limit is 16 yen which is
20% lessthan theretio.  When its price is so chegp thet peasants cant live their lives,
the Government will buy therice a thisrate, and in reverse, it will sdl the rice when its
expendve price hurts consumers lives” "Mainichi Communications. Part of Data" p.
565.

At thistime ‘the Law of the Rice' has dreedy been revised again because Article 5
hean't been origind yet.

The hill of the revison of the Law of The Rice which passed both Houses is
shown asbelow;

"[1932/9/5 Tokyo Asehi (Newspaper)]

Thefollowing dauseis added to the Article 1.

The Government can lend the rice, which is ready to sl to exchange the stock, to the
Municipdities

Thefive additiond regulations are added newly asfollows

The chegpest price of Article 4 is defined as the productive cogt in spite of Article 5,
which definesit astheindination retio." "Mainichi," p. 566.
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Thisnewstdlstwo facts oneisthat the very law to be revised has different articles
from the origina law, and therefore, the 2™ revision was done before 1932, perhapsin
1931, and another isthat thislaw isrevised again asthe 3° versionin 1932.

5) "[1932/2/14 Naigai Shaji (Newspaper)]

Thewhale bill of The Law of the Control of the Rice,’ which the Cabinet admitted at

13, isshown below:

1 The Government buys and sdlls the rice according to this law to contral the rice by

adjugting the volume and the price of therice

2 The Government determines and announces the chegpest and the highest price of the

rice every year, according to theregulations.

The chegpest and the highest price of the preceding dause is determined to consder
the productive cog, the domedic cost and the price or other economicd
circumstances according to the regulations.

The chegpest and the highest price determined by the preceding dause can be
revised flexibly according to the regulaions, when the price or the demand and
supply of therice changesrapidly or itsrisk ishigh.

3 The Government buys and sdlls the rice in response to the proposd of deders who
will sl the rice a the chegpest price or buy it a the highest price to keep the
chegpest and the highest price of the preceding article.

(Thereare 13 aticles)

Additiond regulaions

TheLaw of the Riceisabalished.”" "Mainichi," p. 624.

"[1933/10/21 Tokyo Nichinichi]

Theregulaionsof the Law of the Contral of the Rice

(Thereare 18 aticles)

Additiond regulaions

Thislaw will be effective when the Law of the Control of the Riceis made effective.

The Law of the Control of the Rice will be effective a 1 of Nov of 1933." "Mainichi,"

pp. 625-7.

Appendix B: Artide 1 - TheIntervention to the Rice Market

1) The Announce of the Imperid Ordinance to Adjust the Price of the Rice "Jurigtic
Newspaper,” vol. 991, 1915.

"The Minigter of Finance can buy, exchange or sdl the rice according to its
necessity to adjust itsprice.

Thevoluntary contract can be used to execute the preceding dlause™

Thevoluntary contract meansthe market price.

2) The Law of The Agriculturd Storehouse,' " Juristic Newspaper,” vol. 2115, 1917.
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"Artidel

1 The Agriculturd Storehouse men in this law are defined as those who keep thet
grains or cocoons in their storehouse according to this law for people who are
occupied with agriculture to produce grains or cocoons, or people who have the
right to cultivate the land and receive the grains as the kossku fee.

2 Even when the right to own the entrusted commodities regulated at the previous
cdauseis transferred, the storehouse men can continue to occupy them for ther
keeping period.

3 The agriculturd gorehouse men can occupy commodities with which other
agriculturd storehouse men are entrusted according to the previous two clauses.

4 The agricultural storehouse men can keep other commodities different from the
previous three clauses according to the sarvice reguletions, only when the
storage by the previousthree dausesian't disturbed.

Article 2 The agriculturd storehouse men can enterprise the following services
according to the service regulaions, adding to the previous article.

#1 Torefing, reform or pack the entrugted.

#2 To trangport the entrusted as abroker.

#3 To trangport the entrusted as an agent.

#4 To lend money on mortgage of the securities of the agricultura storehouse
issued by themselves.

#5 To lend money on mortgage of the received securities of the agricultura
dorehouseissued by others.

Article 3 The agriculturd sorehouse men can't serve the service for the purpose of
interest.

Article 4 Those who arent the indudtrid unions, the agriculturd associdions,
public service corporations that promote the development of agriculture or
municipdities, and resembling corporations cannot be the agriculturd
dorehouse men.

Article 10 The occupying termislessthan 6 months sncethe entrusting day.”
According to Clause 1 and 3 of Article 1, the trusing men are defined to be

producers or receivers of the kosaku fee, so that those who can use this Sorehouse

ae only the buyers of grains  Therefore, this storehouse isn't prepared for the
dorage of grains tha was bought & the market. According to Artide 10, this
sorehouseisreedy for along term to adjust the price of grains.

Appendix C: Article 2 - The Import of the Foreign Rice

1) "[1918/10/31, Jiji (Newspaper)],""Mainichi" p. 68.

Thelmperia Ordinance#373
The Government can increase or exempt the import tariff in the term designated
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by theimperid ordinancefor awhile
2) [1918/4/26, Tokyo Asahi],' "Mainichi," pp. 62-4.
The Reguldions of the Control of the Foreign Rice
1 No one is permitted to import or bring the foreign rice except those whom the
Ministry of the Agriculture and Commerce desgnates.
(All articlesare 8.)
3) [1918/4/26, Tokyo Asahi],' "Mainichi," pp. 62-4.
The Reguldions of the Control of the Foreign Rice
6 The Miniger of Agriculture and Commerce or the Municipa Chief can order the
owners or occupiers of grains to report their holding volume according to its
necessity.”
4) " durigic Newspaper,” vol. 1401, May of 1918.
The Order of the Control of the Foreign Rice
Artide11
3. The Minigter [of Agriculture and Commerce] can order to present the necessary
documents or let his service men survey on the pot.

Appendix D: Article 3 - The Law of the Collection of Grains

1) "duristic Newspaper," val. 1411, August of 1918.
The Regulations of the Law of the Collection of the Grains
Artidel
1. The collection will be effective when its decision is issued to the occupiers or
ownersof the designated grains.
2. The Minigter of Agriculture and Commerce can replace the issue of the
collection with the announcement by the gazette or by municipdities”
2) "durigtic Newspaper," vol. 1411, 1918.
The Regulations of the Law of the Collection of the Grains
Artice8
Those who come under the following numbers are punished to less than three
months pend servitude or to afinelessthan 100 yen.
#3 Those who refuse the temporary survey by the preceding article, or deny an
answer or tel alieagaing theinquiry at the survey.”
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“ Undoubtedly, the most important result regarding endogenous disclosures is the “ full
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