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Abstract
Our model shows that it is optimal for shareholders to choose boards of directors whose preferences do not align with
those of the shareholders. Such a board composition works as the shareholders' commitment to providing an incentive
for risk-averse CEOs.
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1. Introduction
In economic theory, it is puzzling that shareholders choose boards of directors whose
preferences depend on their CEOs. We provide a new theoretical explanation for this
puzzle.
A crucial assumption we make is that CEO compensation contracts may or may
not be enforced. Tirole (2001) employs a static principal-agent framework with
hidden action, where the principal is a shareholder and the agent is a CEO. In this
framework, contracts are assumed to be complete; therefore, the principal can write
a contract that conditions on every possible state of the world. In contrast, the incomplete contract approach (Grossman and Hart 1986, and Hart and Moore 1988)
assumes that players cannot write such contracts. Thus, our framework is a combination of the complete contract and incomplete contract approach.
Our assumption reflects the reality of corporate governance practices. For example, a New York Times article (“Bargain Rates for a C.E.O.?”, April 5, 2010)
reported that U.S. Bancorps CEO, Richard K. Davis, did not receive his $1 million
cash bonus partly because of the negative economic circumstances in 2008. This
observation suggests that CEO compensation contracts may not be enforced due to
unforeseeable contingencies. Given that the CEO should have received the bonus
without the economic shock, this example supports our claim that contracts may or
may not be enforced.
Our model shows that shareholders optimally choose boards whose utility depends on the CEOs. Such boards compensate their CEOs to motivate them even
when the initial contracts are not enforced ex post. In other words, the boards low
independence from their CEOs works as the shareholders commitment to providing
an incentive to the CEOs.
The New York Times article also reported that the board of directors paid the
bonus in the end. This consequence is consistent with the prediction from our model.
In contrast, the static complete contract approach cannot explain this ex post bonus
payment, because the CEO had already taken his action and an incentive problem
did not exist. One interpretation that can reconcile this example with theory is that
the board valued the long-term relationship with the CEO and therefore paid the ex
post bonus. This paper shows that a static framework can also provide a rationale for
the bonus payment. Thus, our finding implies that CEOs may receive ex post compensation even under the economic circumstances where CEO tenure is relatively
short and the long-term relationship is less important.
Several papers discuss various roles of boards of directors, as extensively surveyed in Adams et al. (2010). Adams and Ferreira (2007) show that high indepen-

dence prevents the CEO from revealing private information which is complementary
to the boards expertise. Kumar and Sivaramakrishnan (2008) show that a highly independent board incurs a small loss from a failure in monitoring the CEO, which
leads to a decrease in the boards monitoring efforts. We contribute to this literature
by highlighting the importance of ex post limited enforceability of contracts.
The rest of this paper is organized as follows. Section 2 presents the model. We
solve the model in Section 3. We present our conclusion in Section 4.
2. The model
There are three players: a shareholder, a board of directors, and a CEO. The CEO
undertakes one project. The shareholder’s preference is represented by equation (1):
E[V] − E[W] = pe v − [(1 − ε)pe w + εpe wε ].

(1)

E[V] represents the expected profit from the project. E[W] represents the expected
wage of the CEO. pe represents the probability of success of the project. This probability depends on the CEO’s effort level, e ∈ {0, 1}, which is observable only by the
CEO. Assume that 1 > p1 > p0 > 0 and define ∆p ≡ p1 − p0 . All players know
the distribution of pe . v > 0 represents the profit when the project succeeds. The
profit is zero if the project fails. ε ∈ (0, 1) represents the probability that an initial
contract is not enforced. A strictly positive value of ε implies the existence of the
limitation on the enforceability of an ex ante contract. All players know the value of
ε. w represents the ex ante wage contract. wε represents the ex post wage contract.
Both contracts are offered by the board.
The CEO’s preference is represented by equation (2):
E[u(W)] − ec = (1 − ε)pe u(w) + εpe u(wε ) − ec.

(2)

u(·) represents the CEO’s utility function. Assume that u′ (·) > 0, u′′ (·) < 0,
limw→+0 u′ (w) = ∞, limw→v u′ (w) = 0, and u(0) = 0. Thus, the CEO exhibits
risk-aversion. c represents the CEO’s marginal cost of effort. Assume that the CEO
is protected by limited liability, and thus wages must be positive.
The board’s preference is represented by equation (3):
IE[V − W] + E[u(W)].

(3)

I ∈ R++ represents the board independence chosen by the shareholder. In other
words, I captures board composition. This form of the utility function follows
Adams and Ferreira (2007) and Kumar and Sivaramakrishnan (2008). If high board

independence does not have disadvantages, shareholders keep raising I, and we cannot obtain an interior solution. We normalize the board’s weight on the CEO’s utility
to be one. Putting (1 − I) as the weight on the CEO’s utility yields the qualitatively
same results.
The timing of the game is as follows. First, the shareholder chooses the board
independence I. Second, the board offers an initial contract w. If the CEO accepts
the offer, the game proceeds to the third stage. If the CEO rejects the offer, the
game ends, and all players obtain zero utility. Third, the CEO chooses effort level
e ∈ {0, 1}. Then, the outcome is realized, and all players observe the outcome. If the
ex ante contract is enforced with probability (1 − ε), the initial wage w is paid to the
CEO. The game proceeds to the fourth stage with probability ε. In this stage, the
board chooses an ex post wage wε .
3. Equilibrium
3.1 Fourth stage: The board offers wε
The board’s problem is represented by (4):
max
I(v − wε ) + u(wε )
ε
w

s.t. wε ≥ 0.

(4)

Constraint (4) does not bind by the assumption on u(·). The first order condition is
given by equation (5):
I = u′ (wε∗ ).

(5)

We define wε∗ = wε∗ (I). We obtain equation (6) from equation (5):
1 = u′′ (wε∗ )wε∗′ (I) ⇔ wε∗′ (I) = 1/u′′ (wε∗ ).

(6)

Inequality (7) holds from the concavity of u(·):
wε∗′ (I) < 0.

(7)

As I becomes larger, the board puts more weight on shareholder value. Thus,
ε∗

w (I) is a decreasing function in I. This benefit from high board independence for
a shareholder is the same as that in Kumar and Sivaramakrishnan (2008).
3.2 Third stage: The CEO chooses e
We consider the case where the CEO implements e = 1. The CEO’s incentive
compatibility (IC) constraint is given by (8):

(1 − ε)p1 u(w) + εp1 u(wε∗ (I)) − c ≥ (1 − ε)p0 u(w) + εp0 u(wε∗ (I)).

(8)

Inequality (8) is simplified to (9):
(1 − ε)u(w) + εu(wε∗ (I)) ≥ c/∆p.

(9)

This inequality shows that, as I becomes larger, the CEO’s IC constraint becomes
tighter from (7).
We define the wage level w† in such a way that it makes the IC constraint binding.
That is, w† satisfies equation (10):
!
c
1
ε∗
− εu(w (I)) .
u(w ) =
1 − ε ∆p
†

(10)

We define w† = w† (wε∗ (I)). We obtain equation (11) from (10):

u′ (w† )w†′ (wε∗ )wε∗′ (I) = −

ε u′ (wε∗ )
ε ′ ε∗ ε∗′
u (w )w (I) ⇔ w†′ (wε∗ ) = −
. (11)
1−ε
1 − ε u′ (w† )

We obtain relationship (12) from equations (6) and (11):
dw† (wε∗ (I))
ε u′ (wε∗ ) 1
†′
ε∗
ε∗′
= w (w )w (I) = −
> 0.
(12)
dI
1 − ε u′ (w† ) u′′ (wε∗ )
The positive sign above comes from two observations. First, the ex post wage becomes lower as I becomes larger. Second, when I is larger, the ex ante wage must
be higher to compensate for a reduction in the ex post wage to satisfy the CEO’s IC
constraint.
3.3 Second stage: The board chooses w
The board’s problem at the second stage is represented by (13):
maxw I[p1 v − (1 − ε)p1 w − εp1 wε∗ (I)] + (1 − ε)p1 u(w) + εp1 u(wε∗ (I)), (13)
s.t.
w ≥ 0,

(14)

(1 − ε)u(w) + εu(wε∗ (I)) ≥ c/∆p,

(15)

(1 − ε)p1 u(w) + εp1 u(wε∗ (I)) − c ≥ 0.

(16)

Constraint (14) does not bind, as we have previously discussed. Inequalities (16)
and (17) are the CEO’s IC constraint and participation constraint, respectively. We
rewrite the inequality (16) as (17):

(1 − ε)u(w) + εu(wε∗ (I)) ≥ c/p1 .

(17)

The left-hand sides of inequalities (15) and (17) are the same. The right-hand side
of inequality (17) is smaller than that of inequality (15) because c/∆p − c/p1 > 0.
Thus, condition (15) is stricter than condition (16). Therefore, we consider only
constraint (15).
We define board independence Iˆ in such a way that Iˆ makes both ex ante and ex
post wages the same. In other words, Iˆ satisfies equation (18):
ˆ = w† (wε∗ (I)).
ˆ
wε∗ (I)

(18)

Since wε∗′ (I) < 0 and [w† (wε∗ (I))]′ > 0 from (7) and (12), the following relationship
(19) holds:



wε∗ (I) > w† (wε∗ (I)) if I <




 ε∗
w (I) = w† (wε∗ (I)) if I =






 wε∗ (I) < w† (wε∗ (I)) if I >

ˆ
I,
ˆ
I,

(19)

ˆ
I.

We consider two cases separately below. We describe the case where the IC
constraint binds as case I. We describe the case where the IC constraint does not
ˆ
bind as case II. Cases I and II respectively correspond to when I < Iˆ and I ≥ I.
This is because Iˆ is the level of board independence that binds the IC constraint, and
wε∗′ (I) < 0 and [w† (wε∗ (I))]′ > 0 from (7) and (12).
3.3.1 Case I
In case I, the board does not consider the CEO’s incentive. Therefore, the board
solves the same problem as that at the fourth stage. The optimal ex ante wage w∗
satisfies equation (20):
I = u′ (w∗ ).

(20)

ˆ
From equations (20) and (5), w∗ (I) = wε∗ (I) holds for I < I.
3.3.2 Case II
In case II, the board chooses a wage level that satisfies the CEO’s IC constraint with
ˆ
equality. Thus, the optimal ex ante wage w∗ is w∗ = w† (wε∗ (I)) for I ≥ I.
The results from these two cases are summarized in (21):

ε∗

ˆ

if I < I,
 w (I)
∗
w (I) = 

 w† (wε∗ (I)) if I ≥ I.
ˆ

(21)

Recall that wε∗′ (I) < 0 and [ŵ† (wε∗ (I))]′ > 0 from (7) and (12). Thus, w∗ (I) exhibits
a V-shaped function in I.
3.4 First stage: The shareholder chooses I
The shareholder’s problem is represented by (22):
max p1 v − (1 − ε)p1 w∗ (I) − εp1 wε∗ (I).
I

(22)

Problem (22) can be written as in (23) by using (21):
min II<Iˆ(1 − ε)wε∗ (I) + II≥Iˆεw† (wε∗ (I)).
I

(23)

I is an indicator function, where II<Iˆ equals one if I < Iˆ and it equals zero otherwise.
II≥Iˆ is interpreted in the same way.
The shareholder does not choose a board independence that is strictly lower than
ˆ because wε∗′ (I) < 0 from (7) when I < I.
ˆ Intuitively, the shareholder can reduce
I,
economic rents to the CEO by increasing I.
The shareholder does not choose a board independence that is strictly larger than
Iˆ either, because the risk-averse CEO prefers that the ex ante and ex post wages be
the same. The shareholder can create this situation by choosing I = Iˆ from (19).
ˆ
Based on these arguments, it is optimal for the shareholder to choose I = I.
This finding implies that we have obtained an interior solution for the optimal board
independence.
4. Conclusion
We have shown that shareholders optimally choose board members whose utility
depends on the CEO. Such a board helps shareholders make a commitment to providing an incentive to the CEO.
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