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Theoretical background for the separation of management and ownership is rather weak in the extant literature.
This paper emphasizes the management’s role in coordinating the shareholders’ decisions when unanimity is
lost as the marginal return vector fails to be spanned by sufficient financial instruments. When there are
differences of opinions among shareholders on the prospective projects in the absence of unanimity, profitable
projects (shareholders” ownership-weighted subjective net present value being positive) may not be undertaken.
Efficiency can be achieved when the shareholders voluntarily design a side-payment mechanism and agree
on the efficient coordination mechanism. However, some coordination mechanisms may not be implementable
without the help of an objective third party since the “first mover problem” could arise. The management
can, acting as such a third party, promote efficiency by implementing a coordination mechanism. It is shown
that implementation of any mechanism which is not ex post budget balancing and ex post individually rational
requires the service of management as a coordinator. And it is also shown that an ex post individually
rational incentive efficient mechanism may be “self-enforcing only when the valuations of shareholders are
likely to be negatively correlated. Lastly, it is noted that efficient multiple equilibria could result in this
framework and the shareholders’ expected payoffs depend on the mechanism to implement. In this situation,
an objective management can promote fairness by selecting and implementing a mechanism that achieves
fair and equitable allocation of gains among alternative shareholders and valuations. This paper sheds some
light on the role of management as promoting a fair and efficient resolution of shareholders’ conflicts and
provides a rationale of having a separation of management and ownership, which has been viewed as undesirable
according to the agency theory. A policy implication is that stock options which could be used to provide
incentives to the management could cause the management to lose its neutral position and so its role as a
coordinator could become limited. An issue addressed here among shareholders can be extended to different
groups of stakeholders of a firm. The management, in that case, takes (or should take) a pivotal role in
coordinating all the conflicts among stakeholders whose diverse interests are intertwined through the nexus
of contracts constituting the firm.
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| . Introduction

The relationship between shareholder’s
(expected) utility maximization and the prin-
ciple of firm value maximization has been
extensively studied (Baron (1979) is a good
review article). The extant literature reaches
a few important consensuses: 1) Each indi-
vidual shareholder’s marginal utility from an
additional dollar investment in a project is
isomorphic to the shareholder’s subjective
evaluation of the net present value of the ad-
ditional dollar investment, and both variables
have the same sign. 2) An equivalence bet-
ween two optimization principles holds if per-
fect competition plus the spanning condition
are assumed. In other words, those assump-
tions are necessary to have unanimity among
initial shareholders in a firm.

A competitive condition is needed to exclude
the possibility of any shareholder’s strategic
behavior in the marginal value evaluation
scheme. For the spanning property, either a
complete market or a restrictive” condition
on the firm’s production function is assumed.
The bottom line of the spanning argument is
that as long as all initial shareholders eva-
luate their subjective net present values(NPVs)
identically, unanimity can be reached. The
unanimity conditions thus far characterized
are restrictive in the sense that no collective
behavior on the part of the whole body of
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initial shareholders has been considered. In
other words, the existing literature concludes
that if the spanning conditions are not met,
there is no hope for unanimity. However, if a
dialogue channel is open among shareholders
and they can negotiate side-payments, then
it is conceivable that they would try to reach
Pareto improving unanimity as long as the
shareholders’ ownership-weighted NPV is
positive. In other words, unanimity does not
break down and the traditional principles of
investment decisions can be restored even in
the absence of the spanning condition.

On the other hand, if we consider an asym-
metry of information among shareholders about
their subjective values of a prospective pro-
ject, then an introduction of side-trading may
result in a rejection of a profitable project as
a result of an adverse selection problem. The
role of management can be viewed coordinating
seemingly conflicting interests among share-
holders by restoring efficiency in the process
of unanimity. In this sense, an advantage of
the separation of ownership and control can
be found in the management’s third party
role as well as in its expertise or comparative
advantages in running the firm relative to
those of the owners of the firm. This inter-
pretation follows more closely that of Jensen
and Meckling(1976) by looking at the firm as
an organization composed of a nexus of nu-
merous contracts made with lenders, external
equity holders, suppliers, customers and even
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the general public, and the role of management
is to satisfy all the stakeholders.

The adverse selection arises because each
shareholder has an incentive to lie about his
own subjective NPV of the project to get com-
pensated more in the event that the project
is taken and side-payments are made for those
who are reporting (ex-ante) net losses from the
investment. This asymmetry of information
present in the market, which could lead to an
under-investment or no-investment problem
as in Akerlof(1970), can be alleviated through
an intervention of a third party (management),
which however, may incur a possible agency
problem with the shareholders.

One might wonder why the firm is not
bought out by a single individual to avoid po-
tential conflict of interest. A simple response
to this question is that investors desire to
achieve well-diversified portfolios. This is in
a sense similar to the reason the firm is raising
funds externally in Jensen and Meckling(1976).
It also might be puzzling to see why unanimity
is made a big concern knowing that seemingly
contradictory evidence suggests that a simple
majority rule is often adopted in many share-
holders” meetings convened in the U.S. One
reason is that if the majority of the firm’s
shareholders systematically abuse the minority
without trying to please them by pursuing
unanimity, then the minority will leave the
firm and the value of the firm will drop to
reflect the conflict of interest among share-
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holders. We assume that this cost is so pro-
hibitive that unanimity should be reached for
the firm to take any project.

In this paper, we focus on the design of a
mechanism which efficiently resolves conflicts
among shareholders when unanimity is used
in the firm’s decision-making process. Una-
nimity is lost when the marginal return vector
fails to be spanned by sufficient instruments
(Baron, 1979). We show that implementation
of any mechanism which is not ex-post bud-
get balancing and ex-post individually rational
requires the service of management as a coor-
dinator. Furthermore, we also show that ex
post individually rational incentive efficient
mechanism may be “self-enforcing” only when
the valuations of shareholders are likely to
be negatively correlated. This paper sheds
some light on the role of management and
provides a rationale of having a separation of
management and ownership. This separation,
however, has been viewed as undesirable
according to the agency theory. A policy im-
plication is that stock options which could be
used to provide incentives to the management
could cause the management to lose its neu-
tral position and so its role as a coordinator
could become limited.

II. The Model

There are two shareholders, shareholder A
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and shareholder B. The shareholders decide
whether to take a project or not. We let s, >
0 denote the fraction of the firm's shares
that shareholder A owns and sz=1-5,>0
represent the fraction of shareholder B's. Let
NPV,1=A,B, denote the expected net pre-
sent value (NPV) of the project for shareholder
i. It is a common knowledge that shareholder
A’s reservation value of the project repre-
senting shareholder A’s ownership-weighted
NPV (i.e., 5,VPVy) is either ay or a, with -
oo <a; <ay<c, and shareholder B's reser-
vation value of the project is either by or b,
with -0 <b, <by, < oo, Without loss of gene-
rality, we let —by <a, <—b, <ay. That is,

s NPV +35NPVy <0 if s,NPV,=a,
and spNPVy=b,
and s,4VPV,,szNPV; >0 otherwise.”

At the time of decision, each shareholder
knows his valuation but has only probabilistic
beliefs about the other’s valuation conditional
upon his valuation. The shareholders regard
their valuations as being drawn from the
following joint probability distribution:
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Welet¢>0,a>0,8>0,and1-(1 +a+ B)
q > 0. Notice that if we let 2,(ba;) and
Pglab;), i,j=L,H, denote the conditional
probability of shareholder A with valuation g
on the event that the shareholder B's valua-
tion is b, and the conditional probability of
shareholder B with valuation b; on the event
that shareholder A’s valuation is a;, respec-
tively, then a and P are likelihood ratios with

_ Py(bjay) - Pglagby)
¢ P,(bylay,) ¥ ~ Pglaghy)

Given the message space of the reported
valuations of shareholders, a direct ex post
budget-balancing mechanism” m can be cha-
racterized by its outcome functions (y,z),
with  y=(ylayb,), yla,by), y(ayb,), y(azpby))
and z=(z(aub,), z(a,by), z(amb,), z(amby)),
where y(a,b) is the probability that the pro-
ject is taken and z(a,b) represents the trans-
fer payment from shareholder B to shareholder
A when a and b are reported vaiuations of
shareholder A and shareholder B, respectively.”

1) For the other cases, we can show that there exist posted-price mechanisms that are ex post efficient.

2) This is from the Revelation Principle. In our context, it says ‘for any Bayesian equilibrium of bargaining game, there
always exists an incentive compatible direct bargaining mechanism with the same outcome.” A direct mechanism is one
in which the individuals report their valuations simultaneously to the mechanism coordinator and the outcomes
corresponding to these reports are assigned by the outcome functions prespecified by the mechanism coordinator in the
mechanism. Revelation Principle has been developed by many authors in alternative contexts. See Myerson(1979) for

the bargaining case.

3) Notice that we restrict our attention to ex post budget balancing mechanisms.
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Both shareholders are risk-neutral von
Neumann-Morgenstern expected utility maxi-
mizers. Then under the mechanism m, share-
holder A’s utility is

u4(m(a,b)sa;) =yla,b)a; +z(ab) for each
i;i=L,H,

and shareholder B's utility is

ug(m(a,b);b;) =y(a,b)b;—z(a,b) for each
i,i=L,H,

given that shareholder A reported a and
shareholder B reported b.

Each shareholder selects the report that
maximizes his (interim) expected utility. We
let E,U,(ala;),i=L,H, denote shareholder A's
(interim) expected utility in the mechanism
m when, with valuation a;, he reports a and
shareholder B reports truthfully. And let
E,Ug(blh;),i=L,H,
expected utility of shareholder B with valua-

represent the (interim)

tion b; in the mechanism m when he reports b
and shareholder A reports honestly.

A mechanism is (Bayesian) incentive com-
patible if truthtelling is a Bayesian-Nash
equilibrium strategy for each shareholder.
Thus, incentive compatibility requires

E, Us(ala,) = E,Uylaja;) for all i
and j, 4.j=L,H,
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and E,Ug(blb;) = E,Upg(bjb;) for all i
and j, ,j=L,H.

And an incentive compatible mechanism
is ex post efficient if y=(ylayb,),ylapby).
y(amb,)y(apmby) =(0,1,1,1). That is, an ex
post efficient mechanism undertakes the pro-
ject whenever the weighted sum of the NPVs
of the shareholders are greater than zero so
that the project is expected to be profitable.
We let y* represent the ex post efficient

allocation rule.

For an incentive compatible mechanism, in-
terim individual rationality requires

E,U(ala;) 20 for all 4,i=L,H,
and E,Ug(blb;) =0 for all 4,i=L,H.

lll. Efficient Mechanisms with
Side-Payment

Given the ex post efficient outcome function
y*. we restrict our attention to incentive
compatible mechanisms in which money pay-
ment from one shareholder to the other is not
permitted when the project is not taken(i.e.,

z(apb,) =0) .Y

4) We are eventually interested in ex post individually rational mechanisms and z{(a,b;) =0 for any ex post individually

rational mechanism.
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Theorem 1 Let z(a,b;) =0. Then a Baye-
sian incentive compatible, ex post efficient,
and interim individually rational mechanism
exists if and only if

alag+b,) +B(by+a,) 2—(ay+b,). (1)

Proof: (If) Choose (y*,z) with z(ab,) =0,
z(apby) =—ay, zlapb,) =b;,

and max{—a; —a(ay+b ), +w(b +a,)}

< x(ap,by) <

min{b, +B(by+a;),—a, —v(a, +b)}, (2)

PA(bLJaL) _ 1-(1+a +ﬂ)q

where v= P,ogay) Ba and
o Pplagh) _1-(1+a+p)q
Pylagh,) ag '

Notice that, given that a; <ag, b, <by
and —by<a,<—b,<ay —a,—vla,+b,) >
max{—a; —a(ay+b ), b +wlb +a.)}.
And
by +B(by+a,) > by+wl(b,+a,)
and
b, +B(by+a,) = —a,—alay+b,)
by inequality (1).
That is, the set of z(azmby) satisfying ine-
quality (2) is non-empty under inequality (1).

(Only if) Given y* and z(a;b,) =0, it follows
from incentive compatibility of shareholder A
with agz that

aay+az(ayh,) +z(apby) —z(aby) =0, (3)

And incentive compatibility of shareholder
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B with by implies that
BbH_- BI (a'L’bH) '_'z(aﬁgb”) +I(Gmb&) = 0. (4)

From inequalities (3) and (4), we get

Bby—Bz(apby) +z(apb,) = x(amby) =

—aay—az(apb,) +alagby).

Or, equivalently,

aay+Bby 2 (B+1)z(ayby) —(a+1)z(amb,).
(5)

And from individual rationality of share-
holder A with a; and shareholder B with b,
we know that

—a; = E(pr,q) (6)
and
z(amby) < by, (7)

Substituting (6) and (7) into (5), it is
straightforward to show that

alay+b,) +B(by+a,) =—(a,+b,)

is a necessary condition. @Q.E.D.

Following Gresik(1991), we call a mechanism
that is incentive compatible, interim indivi-
dually rational, and ex post efficient an “ex
post incentive efficient” mechanism for nota-
tional simplicity.

Notice that a requirement for an “ex post
incentive efficient” mechanism is interim in-
dividual rationality. In other words, an ‘ex
post incentive efficient” mechanism may not
be ex post individually rational. We say that
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an incentive compatible mechanism is ex post
individually rational if

uy(m(ayb,)ia,) =y(apb;)a; +z(ab;) 20

for all < and j, .= L,H,

and ug(m(a,b,)ib;) =yla;b)b; —z(a;b;) 20
for all i and j, i,j=L,H.

That is, in an ex post individually rational
mechanism, each type of shareholders gets
nonnegative payoff ex post in every state. In
Theorem 2 below we show that there exists
an ‘ex post incentive efficient’ mechanism
which is also ex post individually rational if
inequality (1) holds. On the other hand,
Theorem 1 shows that inequality (1) is ne-
cessary for the existence of ‘ex post incentive
efficient” mechanisms. Thus, we can infer
from Theorem 1 that inequality (1) is also
necessary and sufficient for the existence of a
mechanism that is ‘ex post incentive efficient’
and ex post individually rational. Before going
to Theorem 2, it is convenient to establish a

lemma.

Lemma 1 Given the efficient allocation rule
y*, an ‘ex post incentive efficient” mechanism
is ex post individually rational if and only if

I(GL‘bL) =0, —ap = X(ﬂbh{] = hp

—ay < zlapb) < b,

AT 412 M2E 20124 4%

Proof: Straightforward.

Theorem 1 shows that inequality (1) is a
necessary condition for the existence of “ex
post incentive efficient’” mechanisms with
z(az,b;) =0. And we know from Lemma 1 that
z(ab,) =0 for any “ex post incentive efficient’
mechanism which is ex post individually rational.

Theorem 2 An ‘ex post incentive efficient’
and ex post individually rational mechanism
exists if and only if inequality (1) holds.

Proof: (If) Modify(y*,z) in inequality (2)
in the proof of Theorem 1 as

max{—ay, —a, —alay+b ), b +w(b +a;)}

< x(ayby) <

min{by, b +B(by+a, ), —a, —vla +b)}. (8)

Notice that, given that a, <ay, b, <by

and —by<a, <—b, <ay,

minb, + (b, +a ), —a —v(a +b) > —ay

and

max{—a; —a(ay+b), b +wlb +a.)} <by.

That is, the set of z(az,b,) satisfying ine-
quality (8) is non-empty under inequality (1).

(Only if) Notice that ex post individual
rationality implies interim individual ratio-
nality. And we know from Theorem 1 that
inequality (1) is necessary for the existence
of “ex post incentive efficient’ mechanisms
with z(a;b,) =0. Hence, the rest of the proof

follows from Lemma 1. @Q.E.D..
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Inequality (8) in the proof of Theorem 2
shows that the set of money transfers for “ex
post incentive efficient” and ex post indivi-
dually rational mechanisms is more restricted
than that for "ex post incentive efficient’ me-
chanisms with z(a;b;) =0. However, Theorem
2 also shows that this does not matter if we
concern only about existence. Thus, Theorem
2 implies Theorem 1 since ex post individual
rationality implies interim individual rationa-
lity. And from Theorem 1 and Theorem 2, we
get Corollary 1.

Corollary 1 If beliefs are consistent, then
there exists an “ex post incentive efficient
and ex post individually rational mechanism
if and only if there exists an “ex post incen-
tive efficient” mechanism with z(a,b;) =0,

Proof: We know from Theorem 1 and Theorem
2 that inequality (1) is the necessary and
sufficient condition for the existence of both
class of mechanisms.

Remark 1 As we can see in Lemma 1 and
inequalities (2) and (8), the set of money
transfers for “ex post incentive efficient” and
ex post individually rational mechanisms is
more restricted than that for “ex post incen-
tive efficient’” mechanisms with z(a.b,) =0,
However, Corollary 1 shows that this does
not matter if we concern only about existence.
On the other hand, we can also show that
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there are cases in which the set “ex post
incentive efficient” and ex post individually
rational mechanisms is a proper subset of the
set of "ex post incentive efficient” mechanism
with z(a;b,) =0.

IV. Implementation of Mechanisms
without Coordinator

In this subsection, we show that implemen-
tation of some ‘ex post incentive efficient’
and ex post individually rational mechanisms
may require a service of third-party.

4.1 Preliminary: The First-Mover Problem

We are interested in mechanisms that are
ex post efficient. It is well known that im-
plementation of any mechanism which is not
ex post individually rational requires the
service of mechanism coordinator to enforce
the terms in the mechanism. And we know
from Theorem 2 that “ex post incentive ef-
ficient” and ex post individually rational me-
chanisms exist for some set of valuations and
beliefs.

In this subsection, we will show why some

“ex post incentive efficient” and ex post in-

dividually rational mechanism may not be
implementable in the absence of mechanism
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coordinator. Let us consider an example.

Example 1 Let a,=—1,b =—2,a; =4, and
by=2. And let ¢=1/4 and a=B=1 so that
the joint probability distribution is given as

below.

Notice that the set of valuations and beliefs
in this example satisfies inequality (1). We
know from Theorem 2 that there exists an ‘ex
post incentive efficient” and ex post indivi-
dually rational mechanism. In fact, given the
efficient allocation rule ¥*, an “ex post incen-
tive efficient” and ex post individually ra-
tional money transfer scheme is given as

z(agb,) =0,x(ap,by ) =—2,x(ag,by)

=1,x(ayby) =—1

Suppose that the shareholders make de-
cisions without third party involvement (i.e.,
there is no mechanism coordinator). Then,
shareholder A’s(shareholder B's) honest money
transfer offer z(amby) =—1 reveals that his
valuation is ag(bg). On the other hand, share-
holder A(shareholder B), when making an offer,
does not know shareholder B’s(shareholder
A’s) valuation. Knowing this, shareholder B
with bg(shareholder A with a;) can be st-
rictly better off by pretending that his va-
luation is b.(a;) and thus by rejecting the
offer if there is room for further negotiation.
That is, shareholder B with b4(shareholder A
with ay) would not accept the offer when

AT a1 M2E 20124 49
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shareholder A with ay(shareholder B with
by) makes money transfer offer z(ayby) =—1
unless the offer is final. However, the final
offer z(amby) =—1 from shareholder A with
ay(shareholder B with b,) would not support
ex post efficiency since it will be rejected by
shareholder B with b;(shareholder A with

GL) .

We have shown that in the absence of
mechanism coordinator the outcome rules
(y*,z) in Example 1 may not be implemented
by a game in which shareholder A or share-
holder B makes money transfer offers. Now
consider the following game:

(G): shareholder A or shareholder B offers
outcome functions (y*,z) in which

ay 1/4 1/4
g 1/4 1/4

- the game is played when the outcome func-
tions offered by shareholder A (shareholder
B) is accepted by shareholder B(shareholder
A):

- shareholders simultaneously report their
valuations to each other: and

- adoption of the project and money trans-
fer occurs according to the outcome func-
tions (y*, x) in the game.

We can easily see that game (G) is equi-

357



Minho Shin - Moon-Whoan Rhee

e D T

valent to the situation in which shareholder
A and shareholder B make simultaneous money
transfer offers or in which the shareholders
voluntarily reach an agreement on the de-
cision rule with the outcome functions (y.z)
to save the costs involved in the mechanism
coordinator’s information processing service.
We will show that (y*,z) in Example 1 can-
not be implemented by game (G) unless there
is an institution or a mechanism coordinator
that provides safeguard against the pos-
sibility of renegotiation. To see this, suppose
that shareholder A with a; and shareholder B
tell the truth. And suppose that there is no
third party that prevents the shareholders
from renegotiation. We will show that share-
holder A with ay can be strictly better off by
adopting a strategy in which he reports a,
and opens renegotiation later on. Suppose
that shareholder A with ey reports a;. And
consider the event in which shareholder B is
b;. Then according to the decision rule, the
project is not adopted and the game ends.
However. given that shareholder B tells the
truth and shareholder B is b;, shareholder A
knows that there exists mutually beneficial
renegotiation opportunity. For instance, if
shareholder A offers take-it-or-leave-it money
transfer offer z with ay > -z and z < b, and
shareholder B accepts it, then both share-

s TR T e e ST R s R S it i e o S S e E L —

holder A with ay and shareholder B with b,
gain from the renegotiation. And anticipating
this renegotiation opportunity, it may not be
the interest of shareholder B with by to tell
the truth. That is, in the absence of the me-
chanism coordinator who enforces the out-
comes, one or both shareholders may find it
beneficial to scrap the mechanism and reach
an alternative agreement after shareholder A
or shareholder B misrepresenting the type.
And some “ex post incentive efficient” and ex
post individually rational mechanism may
not be “self-enforcing”.”

The argument above suggests that the set
of valuations and beliefs for which we can
design an “efficient self-enforcing’ mechanism®
may be smaller than the one for which there
exists an ex post individually rational ‘ex
post incentive efficient’ mechanism. Next sub-
section establishes the result.

4.2 “Efficient Self-Enforcing” Mechanisms

In this subsection, we examine the “ex post

incentive efficient” and ex post individually

rational mechanisms that can be implemented
without the services of the third-party (i.e.,
the "efficient self-enforcing’ mechanisms). We
present characterization result first.

5) We call a mechanism that can be implementable without the services of a third party “self-enforcing’.
6) We call an “ex post incentive efficient” and ex post individually rational mechanism that is “self-enforcing” as an “efficient

self-enforcing” mechanism.
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Theorem 3 Given the ex post efficient out-
come function y*, an "ex post incentive ef-
ficient” and ex post individually rational me-
chanism is “self-enforcing’ if and only if either

—ay= x(agb ) =x(ayby) =x(ay) < b

< —a. < x(a,by) =x(a ) < by (9)
or

—ay= x(apb ) =x(b) < b < —a

< x(apby) =x(ap,by) =x(by) < by (10)

Proof:

(If) Choose the take-it-or-leave-it money
transfer offer z(e;), i=L,H, made by share
holder A in (9). Or choose the take-it-or-
leave-it money transfer offer z(b;) in (10),
j=LH,

(Only if) We will prove the assertion by
contradiction.

Suppose that there exists an “efficient self-
enforcing’ mechanism in which the transfer
rule is neither (9) nor (10). Then, from
Lemma 1, we know that it must be one of the
followings:

(i) —ay = z(apd,) = z(aydb,) < b, <—a,
< 2(apby) < by ;

(i) —ey < z(apb,) < b, <z(apby) <—a,
= a:(aL,bH] =by . or

(ill) —ay < z(apb,) < b, <—a; < z(ambdy)

#= z(agby) < by,

AU 412 M22 20124 4%

We will show that none of the cases above
can be implemented without third party

involvement.

Consider case (i) first. We will show that
shareholder A with ey and shareholder B
with by would not offer z(a;by) in a do-it-
yourself negotiation game. That is, an ex
post efficient mechanism with money transfer
scheme of type (i) is not “self-enforcing’.

(i) First, Let z(azmby) <z(apb,) < b,.

Since the mechanism is “self-enforcing’,
z(apby) must be offered by shareholder A
with ay or by shareholder B with b, during
the negotiation process and it must be
rejected(accepted) by shareholder B with b,
(shareholder A with ay) if offered by share-
holder A with ay(shareholder B with by).
Suppose that shareholder A with ay makes
the offer z(as,b,). By making this offer,
shareholder A reveals his type but he is
uncertain about shareholder B’s valuation.
Knowing this, shareholder B with b, would
not reject the offer z(azby) since he can be
strictly better off by accepting it. And share-
holder A with ay, knowing this, would not
make the offer z(a;by) since he can be strictly
better off by making a take-it-or-leave-it offer
greater than that.

Thus, the offer z(az,by) must be offered by
shareholder B with b, and be accepted by
shareholder A with a, in order for the
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mechanism to be implementable. However,
shareholder A with ay would accept it only
when it is the take-it-or-leave-it money
transfer offer. Otherwise, shareholder A with
valuation ay, knowing that shareholder B's
valuation is by and also knowing that share-
holder B is uncertain about his valuation,
would not accept the offer since he can be
strictly better off by rejecting it and making
an immediate counteroffer z(azby).

Alternatively, let z(apb,) <z(apby) <b,.

Then, using the similar argument as above,
we can show that z(au,by) offered by share-
holder B with by would not be accepted by
shareholder A with ay unless it is the take-
it-or-leave-it offer. Otherwise, knowing that
shareholder B’s type is by and knowing that
shareholder B is uncertain about his type,
shareholder A with ay can be better off by
rejecting the offer and by making immediate
take-it-or-leave-it counteroffer. That is, the
offer z(az;by) made by shareholder B with by
must be the take-it-or-leave-it offer in order
for the mechanism to be implementable. But
then the take-it-or-leave-it offer z(amby)
made by shareholder B with b4 would not
support ex post efficiency since it will be
rejected by shareholder A with a;. Thus
z(apby) must be offered by shareholder A
with ay and be accepted by shareholder B
with by in order for the mechanism to be
implementable. However, the offer z(agmby)
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offered by shareholder A with ay would not
be accepted by shareholder B with by unless
it is the take-it-or-leave-it offer. Otherwise,
knowing that shareholder A's type is ay and
knowing that shareholder A is uncertain
about his type, shareholder B with b, can be
better off by rejecting it and by making
immediate take-it-or-leave-it counteroffer

z(agpby). A contradiction.

Using the argument similar to the proof of
(i), we can show that the “ex post incentive
efficient” mechanisms with money transfer
schemes of type (ii) and type (iii) are not
“self-enforcing’. Q.E.D..

Theorem 3 shows that if an “ex post incen-
tive efficient” mechanism is “self-enforcing’
then it is a take-it-or-leave-it mechanism in
which shareholder A(shareholder B) with
a;(b;) makes take-it-or-leave-it money trans-
fer offer z(a;) in (9), i=L,H (z(b;) in (10),
j=L,H.) and shareholder B (shareholder A)
accepts the offer if and only if his valuation
greater than or equal to (greater than or equal
to negative of) that. Thus, if the take-it-or
-leave-it money transfer offers z(a) =<z(a,),
z(ay) > in (9)(z(b) =<z(b,),z(by) > in (10))
are (Bayesian) incentive compatible for share-
holder A(shareholder B), then there exists
an “efficient self-enforcing’ mechanism in which
shareholder A(shareholder B) makes a take-

it-or-leave-it money transfer offer. Theorem
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4 describes necessary and sufficient condi-
tions on the set of valuations and beliefs for
which there exist ‘efficient self-enforcing’
mechanisms.

Remark At this stage, we need to clarify
our notion of an “efficient self-enforcing” me-
chanism. We identify an “efficient self-enforcing
mechanism as a take-it-or-leave-it mechanism.
And any further room for renegotiation after
an offer and an acceptance decisions is ruled
out in a take-it-or-leave-it mechanism in this
paper. So our notion of an ‘efficient self-
enforcing’ mechanism follows the notion of
renegotiation-proofness of a mechanism in
the standard approach in which a mechanism
is renegotiation-proof with respect to a given
renegotiation procedure.” And it differs from
the stronger notion of ex post renegotiation-
proofness in Neeman and Pavlov(2010) in
which the renegotiation-proofness requires
that an equilibrium of mechanism survives
under all plausible renegotiation procedures.

Theorem 4 below describes the environment
in which an “efficient self-enforcing” take-it-

or-leave-it mechanism exists,

Theorem 4 There exists an “efficient self-
enforcing’ take-it-or-leave-it mechanism if

and only if the set of valuations and beliefs

satisfies one of the followings:

(a} P,i(bhlcﬁ)(a;;—al,] = bL-f-aH:
(b) PB(GJbH)(bH_bL) < byta,,

Proof: (Only if) If neither (a) nor (b), then

Py(bgag)lz(a,) +ay = P, (bylay)(ay—a;)

> b +ay = x(ay) +ay

under the decision rule with (9) and

Pyglagbg)by—z(b,)] = Py(ayly)(by—b)

> by +ap = by —x(by)

under the decision rule with (10). That is,
neither (9) nor (10) is incentive compatible.

The rest of the proof follows from Theorem
3 and the fact that “efficient self-enforcing’
mechanism is “ex post incentive efficient” and
ex post individually rational. A contradiction.

(If) There are three cases to consider:

(i) Py(bgay)(ay—a,) <b,+a, and
Pylagby)(by—bgy > by+ay:

(ii) Pg(ﬂfjby)(by—bﬁ < by+ta, and
Py(bdag)lay—a,) > b, +a,: and

(iii) P4(bgay)(ay—a,) < b,+ay, and
Pylayo,)(by—b,) < by+a.

If (i) holds, then there exists an “ex post
incentive efficient” and ex post individually

rational take-it-or-leave-it mechanism with

7) See Dewatripont(1989) for an example.

AGEAT 413 M22 20124 48
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money transfers in (9). Similarly, there exists
an ‘ex post incentive efficient’ and ex post
individually rational take-it-or-leave-it me-
chanism with money transfers in (10) when
(ii) holds. Finally, there exist ex post indi-
vidually rational “ex post incentive efficient”
take-it-or-leave-it mechanisms of type (9)
and type (10) for (iii). Q.E.D..

Theorem 4 shows that “efficient self-enforcing’
take-it-or-leave-it mechanisms exist when
shareholder A with high valuation(shareholder
B with high valuation) has pessimistic belief
such that shareholder A with high valuation
(shareholder B with high valuation) thinks
shareholder B with low valuation(shareholder
A with low valuation) is more likely. Thus,
our results can be applied to negotiation pro-
blems in which the valuations of shareholders
are likely to be negatively correlated. It also
shows that even if beliefs of shareholders are
independent of valuations, there may exist
“efficient self-enforcing take-it-or-leave-it me-
chanisms as in Example 1. And we can also
apply our results to private-values negotiation
problems in which the valuations of share-
holder A and shareholder B are likely to be
independent random variables.

We can easily show that the set of valuations
and beliefs satisfying one of the conditions in
Theorem 4 satisfies the inequality (1), but

not conversely. Hence, we confirm our result
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in Section 4.1 that “efficient self-enforcing’
take-it-or-leave-it mechanisms are ‘ex post
incentive efficient” and ex post individually
rational, while some “ex post incentive efficient”
and ex post individually rational mechanisms
are not “efficient self-enforcing’.

V. Role of Management As
A Coordinator

Now suppose that the shareholders hire an
objective management (i.e., the managements
share of the firm is zero and the management
has no other objective than promoting effi-
ciency and fairness) to coordinate their de-
cisions and to enforce the terms of coordination
mechanisms. We assume that the management
knows the sets of possible valuations of
shareholders (i.e., {apa;} for shareholder A
and {bpb,) for shareholder B) and he also
knows the common prior distribution. An ob-
jective management coordinator can promote
efficiency by implementing “ex post incentive
efficient” and ex post individually rational
mechanisms that are not “self-enforcing’. And
when there are many ‘ex post incentive ef-
ficient” and ex post individually rational me-
chanisms, an objective management can also
promote fairness by selecting and implementing
a mechanism that achieves fair allocation of
gains among alternative shareholders and
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among alternative valuations.

5.1 Promotion of Efficiency

We have shown in Theorem 2 and Theorem
4 that the set of valuations and beliefs for
which “efficient self-enforcing” take-it-or-leave-
it mechanisms exist is smaller than that for
which “ex post incentive efficient” and ex post
individually rational mechanisms exist. That
is, the first mover problem may arise in the
process of implementing mechanisms and some
mechanisms may not be implementable with-
out the help of an objective management. An
objective management can promote efficiency
by implementing ex post individually rational
“ex post incentive efficient” mechanisms that
are not “self-enforcing’.

5.2 Promotion of Fairness

An objective management as a mechanism
coordinator can also promote fairness. When
there are many mechanisms to choose, share-
holders’ expected payoffs depend on the me-
chanism to implement. That is, in the selec-
tion of mechanism, there exists conflict of
interest among alternative shareholders and
among alternative valuations. And in the
absence of a coordinator, it is likely that
shareholders may engage in mechanism selec-
tion game and there is no reason to predict
that a particular mechanism is more likely to

AU M1 ®2E 20124 49

be implemented than others. In this situa-
tion, an objective management can promote
fairness by selecting and implementing a
mechanism that achieves fair and equitable
allocation of gains among alternative share-
holders and valuations such as the Nash
bargaining solution which divides the gain
equally in this risk neutral utility case.

VI. Concluding Remarks

We emphasize the role of an objective ma-
nagement to promote efficiency and fairness.
There are cases in which the first mover
problem arise in the process of implementing
mechanisms and some ‘ex post incentive
efficient” and ex post individually rational me-
chanisms may not be implementable without
the help of an objective third party. An
objective management can promote efficiency
by implementing these “ex post incentive
efficient” and ex post individually rational
mechanisms that are not “self-enforcing”. And
when there are many "ex post incentive ef-
ficient” and ex post individually rational me-
chanisms, shareholders’ expected payoffs in
one mechanism differ from these in other me-
chanisms in general. So there exists conflict
of interest among alternative shareholders
and among alternative types in the selection
of a mechanism to implement. In this situa-
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tion, an objective management can promote
fairness by selecting and implementing a
mechanism that achieves fair allocation of
gain among alternative shareholders and among
alternative types. We also show that “ex post
incentive efficient” and ex post individually
rational mechanism may be “self-enforcing’
only when valuations of shareholders are
likely to be negatively correlated or indepen-
dent of valuations.

It seems to be more often the case that
firms with groups of shareholders conflicting
and distrusting each other tend to recruit the
management outside. Unanimity is lost when
the marginal return vector fails to be spanned
by sufficient instruments. This paper has fo-
cused on the design of a mechanism and the
role of objective management, which effi-
ciently resolves conflicts among shareholders
when unanimity is used in the firm’s decision-
making process. This paper sheds some light
on the role of management and provides a
rationale of having a separation of manage-
ment and ownership. This separation, however,
has been viewed undesirable according to the
agency theory. A policy implication is that
stock options which could be used to provide
incentives to the management could cause
the management to lose its neutral position

and so its role as a coordinator could become
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limited. The issue addressed here among
shareholders can be extended to different
group of stakeholders of a firm. The manage-
ment, in that case, may take a pivotal role in
coordinating all the conflicts among stake-
holders whose diverse interests are intertwined
through the nexus of contracts constituting
the firm.

In this paper, we examine the role of an
objective management as a neutral third party.
But in the real world, a management can
take a partial position to form a coalition
with a shareholder for his benefits and may
act as an active player as well as the me-
chanism coordinator in the mechanism.” We
leave this more complicated topic for future

research.
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