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ABSTRACT

This paper presents a game-theoretical model which seeks to account
for both regulation and deregulation in a single model. By assuming that
a policy change requires the unanimous consent of all players in the game
and through checking the existence of the core, we conclude that an increase
in demand is neither a necessary nor a sufficient condition for deregulation;
an improvement in technology condition is a necessary condition for
deregulation; however, only a significant improvement in technology
condition is a necessary and sufficient condition for deregulation.

1. Introduction

Until the early 1960s the generally accepted view of why regulation comes
into existence was the ‘“‘public interest or market failure” theory, which assumed
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that regulation was a government response to public demands for the rectification
of inefficient or inequitable practices by individuals and organizations. That
is, regulation is the public administrative policing of a private activity with
respect to a rule prescribed in the public interest. In economics, a necessary
(but not sufficient) condition for government intervention in the private sector
is market failure. In general, market failure means that markets fail to result
in an equilibrium which is Pareto-optimal.! However, when government intervenes
in the private sector, it may also lead to resource misallocation. Only when the
resource misallocation caused by market failure dominates that caused by
government intervention, then government intervention is justified.

Unfortunately, very few government policies, including regulatory policies,
are Pareto-optimal in the real world. Usually, when there is a policy change,
some people benefit and some others are harmed by it. Following a seminal
article by Stigler (1971), a number of economists and political scientists have
argued that regulation is a government response to demands for regulation by
particular interest groups and segments of society that seek to advance their
perceived self-interest, sometimes at the expense of others. This theory is called
the “private interest or capture” theory of regulation. The capture theory is
due originally to Stigler, was extended by Posner (1974) and was later formally
modelled by Peltzman (1976). According to Stigler-Posner-Peltzman approach,
regulation is itself an economic good which can be analyzed in a regulatory demand
and supply framework. The demand for regulation comes from interest groups,
or coalitions, that can achieve a more favorable outcome in a regulated market
than in an unregulated market. The supply of regulation arises from politicians
who want to increase the number of votes in order to win an election or reelection.
As a result, the usual outcome is that regulation tends to be sought by an industry
for its own protection and subsequently serves this purpose. The regulatory
authorities do not control the regulated industry; they are controlled by it. That
is, they do not serve the public interest, but promote special interests at the
expense of the public.

Generally, the above two theories of regulation are able to provide plausible
explanations of specific events in the history of regulated industries, but they
have limited predictive power. Nevertheless, they also have their respective and
common flaws as follows: (1) The public interest theory can be viewed as vague
and indeterminate because there exists no single public interest conception and
views of the public interest can be confliction; (2) regulation in the real world
is often taken for both political and economic reasons, rather than just for the
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market failure reasons; (3) consumers seem to play no role at all in the political
process of regulation in the capture theory of regulation; (4) there is no cor-
responding or equivalent measurement of political support for the politicians
in the capture theory; (5) neither of the theories has given insight into decision
making behavior by each interest group in the regulated industry; (6) neither
has produced a useful framework for making predictions about what is likely
to occur in the future in either currently regulated or unregulated industries.?

In this study we try to set up a new model of regulation that consists of
elements of both the public interest theory and the private interest theory, but
attempts to overcome the above defects of two existing theories of regulation.
This model accepts the premise of the private interest theory that interest groups
seek to use the process of regulation for their own benefit. We assume that the
process of regulation is determined in the political market of regulation and all
possible coalitions are actively competing in the market. In addition, we recognize
that there may be several coalitions in any given industry, which could successfully
determine the course of regulation. For instance, it is consistent with this model
that at one time a regulatory agency is captured by producers in the industry,
while at another time it is captured by consumer groups. However, the main focus
of this study is not on predicting that which coalition can successfully manipulated
the regulatory process. Instead, our main interest is in whether an exogenous
shift in demand or a technological change will affect public policies for a given
industry or not.

In the following section a game-theoretical model will be constructed. In
section 3 we will use the model to investigate the relationship between changes
in demand and/or technology conditions and the regulatory policy. Finally,
section 4 will summarize the results of this study and indicate directions for
further research.

2. The Game-theoretical Model

As Childs (1985) has written, the major dividend available from the study
of regulation is the illumination of a shadow zone where public and private
endeavors met and merged, where regulators and the regulated experienced a
confusion of identity and assumed each other’s roles. It is within this zone that
interest groups compete one against another for governmental policies favorable
to them. Examination of the shadowy zone demands an interdisciplinary
approach. In this section, we try to set up a model of regulation that will borrow
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from such disciplines as economics, behavioral science, and political science.
Economics allows us to assess the roles economic forces play in shaping policy
responses; behavioral science and political science illustrate the regulatory processes
within the society such as how behavioral ideologies develop and how they affect
policy makings.

Following the simple definition given by Mitnick (1980), regulation in this
study is defined as any attempt by the government to control the behavior of
citizens, corporations, or subgovernments. In a sense, regulation is nothing more
than the government’s effort to limit the choices available to individuals within
society. In general, regulation can take numerous forms as follows: Price
regulation, entry regulation, regulation of standards, quota, and subsides or taxes.
Since price regulation is most frequently used and entry regulation is most
controversial in the history of the regulated industries, we will limit this study
to these two types of old regulation although there are other types of regulation.
In addition, regulation will be treated as an economic good, which indeed is a
quasi-public good. Regulation is a quasi-public good in that it is a set of rules
which everyone in society must abide by.> Meanwhile, there exists a political
market (or a market with voting) for it, in which the demand for regulation or
deregulation arises from interest groups or coalitions and the supply of regulation
or deregulation comes from politicians who want to increase political support
in order to win an election or reelection. However, this quasi-public good,
regulation, does not have the general properties of economic goods such as perfect
divisibility. This causes some problems in obtaining reasonable demand and
supply curves in the political market of regulation. Therefore, we will use a
cooperative game to model regulation and deregulation.

The regulatory game in this study consists of two essential components —
the important features of the industry under study and a characteristic function
which describes the opportunities available to each coalition. As to the former,
we assume that there are two types of markets in the industry: profitable and
unprofitable markets. The price in the unprofitable market must be less than
or equal to the corresponding marginal cost; but in the profitable one, producers
can set up whatever prices they want to maximize their own profit. We also
assume that there initially exists entry regulation in the industry such that both
markets are served by the original producers. Suppose that there exist new,
potential producers who want to enter the profitable market only.* Then, there
are four different interest groups or players in the model :nonsubsidized consumers
in the profitable market, subsidized consumers in the unprofitable market,
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original producers, and new, potential producers.’ In addition, for the purpose
of simplicity we assume that both markets are characterized by constant returns
to scale technologies such that marginal costs in both markets are constant, and
that the costs of serving each market are independent so that no ‘“‘economies
of scope” exist. The last assumption eliminates the case of natural monopoly
which justifies the existence of entry regulation on the basis of production
efficiency. Finally, we assume that there is no free rider problem in determining
how individuals in each interest group or interest groups organize for political
advocacy.®

One of the major problems in applying game theory to social sciences is
“how to measure payoff’. In this study, we assume that payoffs can be
represented by ‘“social welfare” or “economic surplus” which, in turn, can be
measured as a monotonic increasing function of a transferable commodity.
Following the classical definition of social welfare or economic surplus in the
welfare economics, we define social welfare as the sum of consumers’ surplus
and profits. Consumers’ surplus, according to Marshall’s definition, is the excess
of what individuals are willing to pay for a commodity over the amount that
they actually pay. Suppose that the price change is made in a series of small
steps; consumers’ surplus can be defined as the area under the demand curve
and above the price line.” However, the definition of a measure of consumers’
surplus has been one of the most controversial subjects in economics. Unlike
the producer’s case, where observable measures of well-being such as profit can
be clearly determined, no equally appealing observable measure exists for a
utility-maximizing consumer because utility is not observable. Theoretically,
if prices and incomes change, there are both income effects and substitution
effects between commodities over which the interested party holds preferences.
When we want to measure changes in consumers’ surplus, there may exist a path
dependency problem. That is, we may have different measures of changes in
consumers’ surplus along different adjustment paths. In order to avoid the
problem of path dependency, the demand curves mentioned in this study are
presumed to be compensated demand curves. Finally, profits are defined as
the excess of total revenues over total costs.

The cornerstone of the theory of n-person cooperative games is the
characteristic function, a concept first formulated by John Von Neumann in
1928. The idea is to capture the potential worth of each coalition of players.
Let N={1,2,...,n} be the set of all players. For an n-person game, the
characteristic function is a real-valued function V defined on the subsets of N,
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which assigns to each subset S € N the maximin value of the two-person game
played between S and N-S,® assuming that these two coalitions form. That is,
V(S) is the amount of payoff which the members of S can obtain from the game
for sure, whatever the remaining players may do. Define market | as the profitable
market; market 2 as the unprofitable market; P as price; MR as marginal revenue;
MC as marginal cost; CS as consumers’ surplus; m as profits; A as the original
producers: B as the new, potential producers; C, as the nonsubsidized consumers
in the profitable market; C, as the subsidized consumers in the unprofitable
market. From the price regulation assumption in this section, we know that
there exists price regulation in market 2 such that 0 < P, < MC,, where MC,
is the marginal cost of production in the market 2. The original producers can
set up their own prices in the market 1 such that MC; <P, < P‘l’, where MC,
is the marginal cost of production in the market 1 and P‘l’ is the profit-maximizing
price in the market 1. Suppose that the demand function in the market i, i = 1,
2, is given by Q; = P, i =1, 2, where Q; stands for the quantity demanded
in the market i. By the definition of consumers’ surplus and producers’ profits,

o
we know that CS; = S fi(s) ds, where a is a positive constant and P; is the market

price in the market i, aild = Pifi(Pi) MC: fl(Pl) By applying the definition
of the characteristic function to this study, the value of the characteristic
function for a coalition S, denoted by V(S), can be interpreted as the maximum
of the sum of consumers’ surplus to consumers in the coalition S and profits
to producers in the coalition S, subject to the constraints MC; < P, < P? and
0<P, <M(C,,ie.,

V(S) MAX(ECS+E17)

iSs i€s

[0
Pi, P2 i€s pi S

s.t. MC, <P, <P}, (1)
0<P, <MC,. (2)

In this study, we all realize that the relative political power of each player
or coalition plays an important role in the distribution of payoffs among players
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and, therefore, is very crucial in the decision-making process of regulation.
Accordingly, we will also take the players’ capabilities to choose the course of
regulation into account when we use the characteristic function to assign a payoff
value to ecach possible coalition. To accomplish that, it is necessary to know
two aspects of the regulated industry — the set of ‘“winning coalitions’” and the
set of ‘“‘feasible regulations”. The winning coalitions are those coalitions which
have the power to choose the course of regulation. The feasible regulations in
this study are the control variables at the discretion of a winning coalition, which
consist of the prices P; and P, in both markets and the issue of entry regulation
or entry deregulation in the profitable market. However, in order to have a
meaningful set of characteristic function values certain assumptions on the set
of winning coalitions must be made as follows:

(A1) Every coalition is either winning or losing.

(A2) The empty set (i.e. there is no player in the coalition) is losing.

(A3) All trivial coalitions are losing.®

(A4) The grand coalition is winning.!°

(A5) No losing coalition contains a winning coalition; on the other hand,

a coalition containing a winning coalition must also be winning.

(A6) The complement of any winning coalition is losing.

(A7) Any coalition excluding both groups of producers or both groups

of consumers is losing.

(A8) Any coalition containing both the original or new, potential producers

and subsidized consumers is winning,.

Suppose that the demand and marginal cost curves in both markets are
illustrated in Figure 1 and Figure 2. For the purpose of simplicity, the demand
curves are represented by straight lines. Because of the assumption of constant
returns to scale, the marginal cost curves in both markets are horizonal. Define
Vo as CS to C; when P, =P{; V, asm, when P, = P%; V, as [CS to C, when
P, = MC, 1 minus (V4 + V;); V5 as CS to C, when P, = MC,. Geometrically,
when there is no new, potential producer, i.e., there are only three players: A,
C, and C,, then the values of the characteristic function are given by

V(C,) = Vo, (3)
V(C;) = Vs, 4
V(@A) =0, (5)
V(AC,) = Vo + V; + V,, (6)
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V(AC;) =V, + V3, Q)

V(C,C;) = Vo + V3, ®)

V(AC,C;) = Vg + Vg vV, +V;3, ©9)
P,

MC,
0 Ql
Figure 1
Profitable Market
P, |
V,3
P MC,
\Dz =f,(P;)
0 Q.
Figure 2
Unprofitable Market
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where “-—" represents coalitions. Because of assumptions (A3) and (A7),
coalitions C;, C;, A, and C,C, are all losing. That is, they have no power at
all to choose the course of regulation. Therefore, for each coalition the value
of the characteristic function describes the best outcome for players in the
coalition under the most adverse circumstances. In this case, the most adverse
circumstance facing the nonsubsidized consumers (C;) is P, = P‘l’ and the payoffs
to them are V,. Similarly, the worst situation facing the subsidized consumers
(C;) is P, = MC, and their payoffs are Vj; that facing the original producers
(A) is P, = MC, and P, = MC;, and there will be no profit enjoyed by them;
that facing the coalition of C; and C, is Py = P? and P, = MC,, and their joint
payoffs are (Vo + V;3). If A and C, are to form a coalition, constraint (1) would
disappear and the most adverse situation facing them will be P, = MC,. Thus,
this coalition can command. joint payoffs of (V, + V, + V,). By assumption
(A8), the coalition of A and C, is a winning coalition such that they can set
up Py = P‘l’ in the profitable market to maximize their joint payoffs. Therefore,
the joint payoffs to them are (V, + V;). Finally, if the grand coalition is to
form, then both constraints (1) and (2) will become invalid and the joint payoffs
to all three players will be (Vo +V,; +V, +V3).

3. Application of the Model

In this section we will use the concept of the core in the theory of n-person
cooperative games to study the interaction of coalitions in a political marketplace
where regulation is determined, and to analyze how changes in demand and
technology conditions affect public policies in the regulated industry. In doing
that, we will, first, show the existence of the core in the initially regulated industry
and, then, conduct our study in four different cases: (a) when demands remain
constant and the new, potential producers have the same technology as the original
producers do; (b) when demand in the profitable market increases and the new,
potential producers have the old technology; (c) when demands remain constant
and the new, potential producers have a new technology which gives them lower
operating costs than do the original producers in providing services in the profitable
market; and (d) when demand in the profitable markets rises and the new,
potential producers have a new technology in the production of services in the
profitable market.
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3.1 The Existence of the Core in the 3-player Case

Assume that the total political support for a politician is proportional to
the sum of social welfare accruing to consumers and producers who support
the politician. For the industry (composed of both markets) to exist, the grand
coalition (composed of the original producers, nonsubsidized consumers, and
subsidized consumers) must form. Furthermore, for the grand coalition to form
the core in this game must be not empty, which in turn requires that all the
conditions for individual rationality (no individual should get less than they can
get by remaining independent), coalition rationality (no subset of players should
get less than they can get by joining an intermediate coalition),!! and group
rationality (all players together share the joint payoffs to the grand coalition)
be satisfied simultaneously.!? Let XAs XC1 and XC2 stand for allocations
(i.e. distributions of payoffs among players) for A, C; and C,, respectively.
Given the values of the characteristic function by equations (3) to (9) in section
2, for the core to exist we have to find a payoff vector (X A XCI’ XCz) which
satisfies the following requirements:

X, 20, (10)
Xe, = Vo, an
Xc, > Vs, (12)
Xp + X, > Vo + Vy +Vy, (13)
Xp+Xo, ZVi+ Vs, (14)

Xc, + Xc, = Vo + Vs, (15)
XA+XC1+XC2=V°+V1+V2+V3’ (16)
Inequalities (10) — (12) represent the conditions of individual rationality;
inequalities (13) — (15) the conditions of coalition rationality; and equation

(16) the condition of group rationality. By adding inequalities (10) — (12)
together we have

(Xp * XC1 + XCZ) =V +V,,
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which is consistent with equation (16). This property asserts that when all three
disjoint trivial coalitions combine, they can get at least as much as the three could
get separately. It is analogous to economies of scale in the absence of costs of
organizations. It implies that there is an allocation of the grand total (Vo +V,; +
V, + V3) among three players, that will simultaneously meet the demands of
all trivial coalitions. Hence, trivial coalitions can not form. Similarly, by adding
(13) — (15) together we have

2Xp + Xc, T X)) 2 (Vo + Vi HVa + V) + (Vo + 1V, + V3),

which is also consistent with equation (16). It implies that some allocation of
the grand total among three players can satisfy the demands of all 2-element
intermediate coalitions. Therefore, intermediate coalitions can not form, either.
Only the grand coalition can form and it proves the existence of the core in the
regulated industry. By intuition, it means that in the absence of new, potential
entrants the original producers, nonsubsidized consumers, and subsidized
consumers can live together harmoniously.

3.2 Constant Demands and Old Technology

Suppose that the new, potential producers (B) have the same technology
as the original producers do and would like to serve the profitable market only.
Now, there are four players in the game: A, B, C;, C,. For the similar story
given in the case of three players, the values of the characteristic function are

given by
V() =V, amn
V() = Vs, (18)
V(a) = 0, (19)
V(B) = 0, (20
V(AC,) = Vo + V| +V,, (21)
V(AC;) = V, ; Vs, (22)
V(BC,) =V, + V; + V,, (23)
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V(BC,;) = V; + V3, (24)
V(AB) = 0, (25)
V(C,C;) = Vo + V3, (26)
V(AC,C,) = Vo + V; + V, + Vg, 27
V(BC,C;) = Vo + V; +V, + V;, (28)
V(ABC,) = Vo, + V; + V;, (29)
V(ABC;) = Vo + V3, (30)
V(ABC,C;) = Vo + V; + V, + V5, (31)

In general, the new, potential producers can enter the profitable market
either by making the initial three players all agree to deregulation or by enticing
consumers to leave their original coalition (with the original producers) and to
join a new winning coalition (with the new, potential producers). The latter
will not be studied in this paper because it is very complicated and demands a
more sophisticated research. For the purpose of simplicity, we assume that entry
deregulation requires the unanimous consent of all players in the game.'® That
is, deregulation must be a Pareto improvement if it is to occur.!* To find out
whether deregulation occurs or not we can simply check the existence of the
core in the 4-person game. If the core is not empty, then entry deregulation
will occur; however, if the core is empty, entry regulation will still prevail. Given
the values of the characteristic function by equation (17) — (31), the requirements
for the non-empty core in this case are as follows:

X, >0, (32)
Xg >0, (33)
Xc, = Vo, (34)
XC2 = V3, (€5))
XA+XC1>V0+V1+V2, (36)
Xp * Xg, Z Vi + Vs, (37)
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XB+XC,>V°+V1+V2’ (38)
Xg + Xg, Vi + Vs, (39)
Xp,tXg=0, (40)
XC1 + XC2 2>V, + Vy, 41)
Xy *+Xo, +Xp, Z Vo + Vi +V, +V,, (42)
Xg+ Xc, +Xg, Vo + Vi +V, + Vg, (43)
XA+XB+XCI>V0+V,+V2, (44)
XA+ XB + XC2 =2V, +V,, (45)
XotXgt+Xc, +Xp, =Vo+ Vit V, +Vy, (46)

Adding inequalities (42) — (45) together, we have
(XA+XB+XC, +XC2)>V0 +V, +V, +V; +1/3V,,

which contradicts equation (46). It implies that any allocation of (Vo +V, +
V, + V;) among A, B, C, and C, will have to violate requirement (42) or (43)
or (44) or (45). There is no allocation of the grand total that will simultaneously
meet the demands of all three-element coalitions. Therefore, the core is empty
so that deregulation does not occur. By intuition, although the number of the
players in the game increases, the size of the pie, which is measured in terms
of social welfare, remains constant. In other words, the new, potential producers
do not make any contribution to the joint payoffs at all. If they were allowed
to enter the profitable market, the pie of the same size would have to be shared
by four players instead of three players, and obviously the three original players
would be worse off than in the presence of regulation since their shares would
all become smaller than before. That is why the new comer would not be
welcomed by the three original players.

3.3 Increased Demand in the Profitable Market and Old Technology
Suppose that the demand in the profitable market increases and the new,
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potential producers have the same technology as the original producers do. Then,
demand and marginal cost curves in both markets can be illustrated as in Figure
3 and Figure 4. Now, the demand curve in the profitable market shifts upward
from D, to D}, and its corresponding marginal revenue curve also shifts outward.
Under the new demand curve in the profitable market, we define Vi as CS to
C, when P, = Pi; V4 as m; when P, = P}; V; as [CS to C, when P, = MC,]
minus (Vo + V}). Other things being equal, the following requirements must

N MC,
AY N ' v
\ MRNDN% =f,(Py)
\
0 Q
Figure 3
Profitable Market
Vs
P MC-
D,=f,(P,)
0 Q,
Figure 4
Unprofitable Market
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be satisfied in order to guarantee the nonemptiness of the core:

Xp >0, (47)
Xg >0, (48)
X, = Vi, (49)
Xc, = Vs, (50)
Xp * Xc, 2V + Vit Vg, (51)
Xg + X, Vo + V) + V2, (52)
Xp + Xo, 2 Vi + V5, (53)
XB+XC2 =2V, +V,, (54)
Xy + Xg 20, (55)
Xc, + Xc, = Vo + Vs, (56)
XatXc, * X, Z Vo + Vi + V3 +V,, (57)
Xg + Xg *+Xg, = Vo + Vi + V3 +V,, (58)
XA+XB+XC1>V;,+V'1+V§, (59)
Xy * Xg + X, > Vi + Vs, (60)
XA+XB+XC1+XC2=V;,+V',+V'2+V3, (61)

With the same mathematical operation as in the last section we can prove
that the core is empty. Hence, deregulation will not occur, either. Since (Vo +
Vi +Vy +V3)>(Vy +V, +V, +V,), the size of the pie does increase in this
case. However, the increase in the size of the pie comes from the increased
demand in the profitable market, not from entry of the new, potential producers.
The additional player does not make any contribution to the increased pie.
Therefore, if the original producers have perfect information and are rational,
they can prevent the new, potential producers from entering the industry by
increasing the consumers’ payoffs (or probably by means of predatory pricing).
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3.4 Constant Demands and New Technology

Suppose that the new, potential producers have new technologies in physical
equipment and/or management such that their marginal costs are lower than
that of the original producers. Then, demand and marginal cost curves can be
illustrated in Figure 5 and Figure 6. Now, there are two marginal cost curves
in the profitable market: MC, represents that of the original producers, and

] MC,
Vs AN MC,
\ MR, \Dx =f; (P,)
0 Q
Figure 5
Profitable Market
P,
Vs
P} MC,
\Dz =f2 (P2 )
0 Q;
Figure 6
Unprofitable Market
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MCj that of the new, potential producers. Define VY as m; under the new
marginal cost curve when P; = Pf; V4 as [CS to C; when P, = MC{] minus
(Vo + V; +V,;). Here, V, represénts the effect of the lower cost technologies
on the social welfare, which increases the characteristic function value for any
coalition that contains both the new, potential producers (B) and the non-
subsidized consumers (C,). Other things being equal, to prove the existence
of the core in this game, the following requirements must be satisfied:

X, >0, (62)
Xg =0, (63)
Xc, = Vo, (64)
Xc, > Vs, (65)
XA+XCI>VO+V,+V2, (66)
XB+XC1>V0+V1+V2+V4, (67)
XA+XC2>V1 +V,;, (68)
Xg + Xc, = Vi + Vs, (69)
Xp + Xg >0, (70)
Xc, * X, = Vo + Vs, (71)
XA+xC1+XC2>V0+V1+V2+V3, (72)
Xp + Xc, + Xg, Vo + Vi +Vy + V3 £V, (73)
XA+XB+XC1>V0+V1+V2+V4, (74)
XA+XB+XC2 > Vi +V,, (75)
Xp*+ Xp+Xg, *Xg, Vot Vi+Vy +V; 4V, (76)

Adding inequalities (72) — (75) together, we have

3(XA+XB+XC1 +XC,)>2(V° + Vi +V, + V3 +V,)+
(Vo + Vy +V, + V3 + V), )
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Substituting equation (76) into inequality (77), we obtain

Xp+ Xp + Xe, + Xg, Vo + Vi +V, + Vs + VY, (78)
or

Vo + Vi +V, + V3 +V, 2V +V, +V, +V, +Vy,

or

Vs = VY.

That is, for any allocation of the grand total among four players to meet the
demands of all 3-player coalitions simultaneously we require that the effect of
the lower cost technologies brought by the new, potential producers be significant
enough so that V, =2 VY. For condition (78) to hold there must be a significant
improvement in the technologies of production in the profitable market. The
existence of the core in this game implies that deregulation occurs. Intuitively,
competing new technologies give the new, potential producers more bargaining
power such that they can persuade both groups of consumers in favor of
deregulation and force the original producers to share the profitable market with
them.!> Nevertheless, if the effect of the lower cost technologies is not significant
enough so that V, < VY, then the core will be empty and regulation will still
prevail. That is, although the new, potential producers can bring in a technological
improvement in the profitable market, if it is not significant enough, consumers
may still want to stick by the original producers.

3.5 Increased Demand in the Profitable Market and New Technology

Finally, suppose that demand in the profitable market rises, and that the
new, potential producers have lower cost technologies in the production of goods
and services in the profitable market. Similarly, demand and marginal cost curves
in both markets can be illustrated in Figure 7 and Figure 8, where D; is the new
demand curve and MCy the new marginal cost curve. Define V{’ as m, under
the new demand and marginal cost curves when P, = Pf; Vs as [CS to C; under
the new demand curve when P, = MCj] minus (Vy + V] + V; + V,). Here,
(Va t+ V;) stands for the effect of the lower cost technologies under the new
demand curve, which increase the value of the characteristic function for any
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coalition that includes both B and C;. Other things being equal, for the original
three players (A, C, and C,) to agree to the entry of the new, potential producers,
the following requirements for the nonempty core must be satisfied:

X, >0, (79)

Xp >0, (80)
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Xc, * Vo, (81)
Xc, = Vs, (82)
Xp+ X, = Vo + Vi + V3, (83)
Xg + Xc, = Vo + Vi + V3 + V4 + Vy, (84)
Xp*+ Xg, = Vi + Vs, (85)
Xg + Xg, 2 V' + Vs, (86)
Xy t Xg >0, (87)
Xc, + Xg, = Vo + Vs, (88)
Xp+ X, +Xg, 2 Vo + Vi +V; +V;, (89)
Xg + X, *+ Xg, 2 Vo + Vi + V3 + Vs 4V, + Vg, (90)
Xpo+ X+ Xe, > Vo + Vi +V; +V,+ Vs, (o1
Xp * Xg + Xg, = V" + Vy, (92)
XA+XB+XC1+xC2=V5+V',+V'2+V3+V4+V5. (93)

By adding inequalities (89) — (92) together, we have

3()(A+XB+XCl +XC2)>2(V6+V'1 +Vy +V; +V, + V) +
(Vo + VI + V5 +V; + V) 94

Substituting equation (93) into inequality (94), we obtain
Vs, + Vs > VY, (95)

Similarly, inequality (95) implies that for deregulation to occur the effect of
the lower cost technologies must be significant enough to ensure (V4 + Vg5) >
Vi’ Otherwise, deregulation will not occur. Compared with the condition for
deregulation (V, = VY) in the last section, if Y =2 VY{’, the movement of
deregulation in this case will be faster. On the other hand, if VY < VY, and if
Vs > (V{" — VY), the movement of deregulation in this case will still be faster;
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and if Vg = (V' — VY{), the movement of deregulation will be the same; however,
if Vg < (V7' — VY), the movement of deregulation in this case will be slower.

4. Conclusion and Suggestions for Further Research

In this paper we have developed a game-theoretical model of regulation,
in which the politicians on the supply side of the political market of regulation
are assumed to try to win an election or reelection and interest groups (such
as the original producers, the potential entrants, nonsubsidized consumers, and
subsidized consumers) on the demand side are assumed to pursue their own
self-interest. By assuming that the political support for any politician from each
interest group is proportional to social welfare accruing to the interest group,
and that deregulation will occur only if there is the unanimous consent of all
interest groups in the regulated industry, we have demonstrated the following
results: (1) An increase in demand is neither a necessary nor a sufficient condition
for deregulation; (2) an improvement in production technology is a necessary
condition for deregulation, but may not be a sufficient condition for deregula-
tion; (3) only a significant improvement in production technology is a necessary
and sufficient condition for deregulation.

The research in this study could be extended in a number of ways. First,
a general equilibrium analysis may be more relevant than a partial equilibrium
one. This study is conducted in the partial equilibrium framework, and has ignored
consideration of organized labor. Regulations make the trunking industry
profitable so that it can afford to pay its workers high wages. Employees in
the telecommunication and airline industries were also among the principal
beneficiaries of anticompetitive regulation. With deregulation, profits would
fall and wages would be reduced. As a result, it is not surprising that both firms
and employees resist deregulation strenuously: Therefore, a general equilibrium
framework consisting of a labor market may be superior to the partial equilibrium
one in this study. Second, it is assumed in this study that the new, potential
producers want to enter the profitable market only. However, in the history
of regulated industries in the U.S., there were a few of cases in which the new,
potential producers wanted to start their business in the unprofitable market.
Therefore, they would ask for deregulation in the unprofitable market. This
is also an interesting area where we can apply the game theory to investigate
the relationship between the economic forces (changes in demand and technology
conditions) and the issue of regulation. Finally, when we apply this model to
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a specific industry, an empirical study may be needed in order to convince policy
makers. In doing that, we may have to estimate demand and cost functions in
the relevant industry or, at least, have approximate measures of consumers’
surplus and profits.

FOOTNOTES

1. A Pareto optimum is defined as a state of affairs such that no one can be made better
off without at the same time making at least one other person worse off, In the context
of the economy, an allocation of resources among uses is said to be Pareto-optimal if
it is not possible to reallocate resources so as to improve the well-being of one person
without making at least one other person worse off.

2. For example, Levine (1981) claims that neither of the two existing theories offers a
satisfactory explanation of recent airline deregulation.

3. However, regulation may make some individuals worse off than they would be in the
absence of regulation, whereas the public good is generally assumed to be valued by all
individuals. That is why we view regulation as a quasi-public good.

4. This kind of behavior by the new, potential producers is referred to as fringe entry or
creamskimming, reflecting the ideas that new entrants would enter the most profitable
markets only, leaving the regulated monopolist to provide services in less profitable (and
even unprofitable) areas.

5. Regulations often cause cross subsidies where profits on one set of activities are used
to finance losses on another set of activities. In this case, consumers in major population
centers pay higher freight rates in order to lower freight rates in small population centers.
Other examples of cross subsidies occur in the post office (rural areas and magazines
are subsidized) and, if AT&T can be believed, in the telephone industry,

6. Since regulation has the nonexcludability property of a public good in the sense that
exclusion is not possible, there may be an incentive for individuals to hide their true
preferences in order to get other people to foot the entire bill. This incentive to let other
persons pay while an individual enjoys the benefits is known as the free rider problem.

7. Fundamental to the use of demand curve for the measurement of welfare change is the
fact that prices can be interpreted as monetary measures of the marginal benefits of goods
to consumers. This is because consumers allocate their incomes among the purchase of
various goods in such a way that the marginal value in monetary terms equals the price
for each good. This interpretation of price allows us to develop the notion of consumers’
surplus. In addition, no distinction is drawn among consumers in each market. A dollar’s
worth of surplus to one consumer is treated as having the same weight as a dollar’s worth
to another, regardless of their income levels. That is, marginal utility of income is identical
among all consumers. Thus, distributive or equity implications are disregarded entirely.
In using the consumers’ surplus as a measure of welfare change this should be borne in
mind.

8. N-§ is the complement of S relative to N, i.e., N-S is the set of elements which belong
to N but not to S.

9. A trivial coalition is defined as a coalition in which there is only one player or interest
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group.

10. The grand coalition is the coalition which is composed of all players in the game.

11. An intermediate coalition is a coalition which consists of more than one players, but
only a subset of players in the game.

12. Please see Owen (1982) for the detailed description of the core.

13. Nevertheless, the conclusion derived in this paper will still be valid even if we replace the
assumption of the unanimity rule by that of a majority rule.

14, A Pareto improvement is a situation where a policy change results in at least one person
becoming better off without anyone else becoming worse off.

15, This is consistent with what Crew and Rowley (1970) expected that in the longer term,
technological progress might help to erode the market power of those companies which
initially escaped the full-impact of the anti-trust policy.
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