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1This is analyzed in our related work on close corporations (see Bennedsen and Wolfen-
zon 1998). The model presented here can be thought of as an incomplete contracting ver-
sion of our previous model of a close corporation. The incomplete contracting framework
is more suitable to analyze the topic of investor protection and in addition it avoids some
of the assumptions of our previous model: ¯rst, the action taken by a single manager
is a non-contractible action who cannot be in°uenced by anyone. Second, there is no
board in the model, only owners and a manager, hence, the particular procedure to select
the board (voting rules, number of board members, etc. etc.) is not an issue. Finally,
there is not imposed any exogenous distribution rule of the diverted cash °ow among the
shareholders.
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2Notice, this is where the one-share-one-vote assumption simpli¯es the exposition. Al-
ternatively, we could have de¯ned symmetric treatment of majority owners as the same
amount of private bene¯t per unit of cash °ow.
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��������� ��� ������ �� ���� =�� ������������ �� ��� ����� �� ������ ����

3In the next iteration of the paper we intent to provide a characterization of the mixed
strategy equilibria.
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Proof of Theorem 1

Proof. First we prove the following necessary conditions for ffb; dg; fÁigi2I
¡m
g is

a subgame perfect equilibrium:

Lemma 2.

1) M(b; d) 2 S(v; º), i.e. the manager is not ¯red ex-post.
2) bi = 0 8 i 2 I nM(b; d):
3) i 2M(b; d)) bi = maxf0; (1¡ k ¡ d)cig
4) M (b; d)) = Argmin

A2S(v;º) c(A) ´ M¤, i.e. the selected majority has the

minimum cash °ow property.

Proof. Part 1) The maximum utility the manager can attain by being ¯red is cm.
By choosing bm = k and d = 1¡ k the manager is not ¯red, since M(b; d) = I¡m,
and the manager's utility is k + cm(1¡ k) ¸ cm.
Part 2) Assume not, i.e. there exists an i s.t. bi + cid < (1 ¡ k)ci and bi > 0.
By choosing b, the manager is not replaced, since it is a solution. Consider action
b0; d0 given by b0j = bj 8 j 2 I¡m n fig, b0i = 0 and b0m = bm + bi. Notice d0 = d

and M(b0; d0) = M(b; d), hence the manager is not replaced when choosing b0.
Furthermore, the manager is strictly better o®. A contradiction.
Part 3). If d > 1¡ k then cid > (1¡ k)ci implying that i 2M(b; d) even if bi = 0.
Thus, by the same argument as in Part 2, bi > 0 is never a solution. Assume
d < 1 ¡ k and bi > (1 ¡ k ¡ d)cm for some i 2 M(b; d). Then the manager can
deviate by choosing (b0; d0) where b0j = bj 8 j 2 I¡m n fig, b

0
i = (1¡ k ¡ d)cm and

b0m = bm + bi ¡ b0i > bm.
Part 4). Assume not, i.e. c(M (b; d)) > c(M¤). Consider action (b0; d0) given
by d0 = d, b0i = maxf0; (1 ¡ k ¡ d)cig 8 i 2 M¤, b0i = 0 8 i 2 I¡m nM¤, and
b0m = bm ¡

P
i2I

¡m

b0i +
P

i2I
¡m

bi = bm + (1 ¡ k ¡ d)(c(M(b; d) ¡ c(M¤)) > bm

where we have used that (b; d) satis¯es Part 3). Hence, the manager is strictly
better o® by deviating, a contradiction.

Using Lemma 1, we set up the manager's problem as,

max
fb;dg

(bm ¡

1

2
¹b2 + cmd)r

s.t. (1) bi = 0 8 i 2 I¡m nM
¤

(2) bi = maxf0; (1¡ k ¡ d)cig 8 i 2M(b; d)

(3) M (b; d) =M¤

(4) 0 · d = 1¡ ¹b

��



From the constraints we have bm = ¹b¡
P

i2I
¡m

bi = minf¹b;¹b(1¡c(M¤))+kc(M¤)g.

Thus, we can rewrite the manager's problem as,

max
f¹b;bmg

(bm ¡

1

2
¹b2 + cm(1¡ ¹b))r (2)

s.t. (1) bm = minf¹b;¹b(1¡ c(M¤)) + kc(M¤)g

Case 1: Assume k < ¹b. The interior solution is ¹b = 1¡ c(M¤
[ fmg), bi = 0 8 i 2

I¡m nM
¤, bi = (¹b¡ k)ci 8 i 2M¤ and d = c(M¤

[ fmg). Thus, this case happens
for k · 1¡ c(M¤

[ fmg).

Case 2:If k > ¹b, the interior solution is ¹b = bm = 1 ¡ cm, bi = 0 8 i 2 I¡m and
d = cm. Thus, this case happens if k > 1¡ cm.
Case 3: Finally, if k 2 (1 ¡ c(M¤

[ fmg); 1 ¡ cm), the solution is ¹b = bm = k,
bi = 0 8 i 2 I¡m and d = 1¡ k.
It is straightforward to check that these solutions to problem 2 also solves the
general problem described in Section 2.

Proof of Lemma 1

Proof. (1) Assume M(¯; ±) 62 S(v; º), i.e. the manager is ¯red ex post. This
cannot be an equilibrium, since the manager is better o® by choosing ±(r) =
(1 ¡ k)r and ¯m(r) = kr. Assume M(¯; ±) 2 S(v; º) but M(¯; ±) 62 R(v; º).
Pick A ½ M(¯; ±) such that A 2R(v; º). Consider actions ¯ 0; ±0 given by ±0 = ±,
¯0i = ¯i 8 i 2 A, ¯ 0i = 0 8 i 2 I¡m n A and ¯0m = ¯m ¡

P
i2A ¯

0
i +
P

i2I
¡m

¯i. The

beliefs for all owners in the set A are unchanged by this and the manager is not
¯red, since A ½ M(¯; ±) and A 2 R(v; º). Furthermore the manager is strictly
better o® since, ¯0m > ¯m.
(2) If not, the manager is better o® by choosing (¯0; ±0) given by ¯ 0i = 0 8 i 2

I¡mnM(¯; ±); ¯ 0i = ¯i 8 i 2M(¯; ±); ±0 = ± and ¯0m = ¯m+
P

i2I
¡mnM(¯;±) ¯i > ¯m.

(3) If not, majority owner i prefers ¯ring the manager and owner i is pivotal by
(1).
(4) If not, the manager is better o® by choosing ±(r) = (1¡ k)r and bm(r) = kr.
(5) This is the resource constraint when r = r.

�>



Proof of Theorem 2

Proof. Part 1). Necessisity: Lemma 2 (3) implies that

X

i2M(¯;±)

¯i + ±c(M (¯; ±)) ¸ (1¡ k)(
1

2
r +

1

2
r)c(M(¯; ±))

and Lemma 2 (5) implies that,

r ¸

X

i2M(¯;±)

¯i + ±:

Combining these two equations yields,

r ·

2¡ (1¡ k)c(M (¯; ±))

(1¡ k)c(M(¯; ±))
r <

2¡ (1¡ k)c(M ¤)

(1¡ k)c(M¤)
r

Su±ciency: proved by examples given in Corollary 1 and Corollary 2.

Part 2). Let ff¯(r); ±(r)g; f¹i(¯i; ±)gi2I
¡m

; fÁi(¯i; ±)gi2I
¡m
g be a separating equi-

librium. For simplicity, de¯ne M =M(¯(r); ±(r)) and M =M(¯(r); ±(r)).
(a) If

P
i2I ¯i(r) + ±(r) < (>)

P
i2I ¯i(r) + ±(r), then the manager would choose

the good state's action (bad state's action) in both states of the world.

(b) Case ±(r) 6= ±(r). In this case ¹i(¯i(r); ±(r)) = 1 8 i 2 I. This implies

¯i(r) + ±(r)ci ¸ (1¡ k)rci 8 i 2M , thus,

r ¸

X

i2I

¯i(r) + ±(r)

=
X

i2I

¯i(r) + ±(r)

¸

X

i2M

¯i(r) + ±(r)c(M)

¸ (1¡ k)rc(M)

, r ·

1

(1¡ k)c(M)
r

<
2¡ (1¡ k)c(M ¤)

(1¡ k)c(M¤)
r:

Case ±(r) = ±(r). Let J = fi 2 M : ¯i(r) 6= ¯i(r)g and let K = fi 2 M : ¯i(r) =

¯i(r)g. In this case ¹i(¯i(r); ±(r)) = 1 8 i 2 J and ¹i(¯i(r); ±(r)) =
1
2 8 i 2 K,

thus,

¯i(r) + ±(r)ci ¸ (1¡ k)rci 8 i 2 J

�?



and

¯i(r) + ±(r)ci ¸ (1¡ k)(
1

2
r +

1

2
r)ci 8 i 2 K:

This implies,

r ¸

X

i2I

¯i(r) + ±(r)

=
X

i2I

¯i(r) + ±(r)

¸

X

i2M

¯i(r) + ±(r)c(M)

¸ (1¡ k)rc(J) + (1¡ k)(
1

2
r +

1

2
r)c(K)

, r <
2¡ (1¡ k)c(M¤)

(1¡ k)c(M¤)
r:
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