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Abstract
We study a model of “information-based entrenchment” in which the CEO has private information that the board needs to make an eﬃcient replacement decision.
Eliciting the CEO’s private information is costly, as it implies that the board must
pay the CEO both higher severance pay and higher on-the-job pay. While higher
CEO pay is associated with higher turnover in our model, there is too little turnover
in equilibrium. Our model makes novel empirical predictions relating CEO turnover,
severance pay, and on-the-job pay to firm-level attributes such as size, corporate governance, and the quality of the firm’s accounting system.
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Introduction

The notion that top management is entrenched, leading to ineﬃcient turnover at the top of
the firm, is pervasive among both academics and practitioners.1 Our model incorporates
CEO entrenchment into a joint theory of CEO turnover and compensation. Taking CEO
entrenchment into account when deriving hypotheses about CEO turnover is important,
as it naturally creates a wedge between the firm’s eﬃcient replacement decision and the
actually observed level of turnover. Also, the firm will optimally design the CEO’s compensation to minimize distortions arising from entrenchment, thereby aﬀecting the likelihood
of future turnover.
Our model is one of endogenous entrenchment. Starting from a simple problem of
moral hazard, we first show that the on-the-job pay that must be oﬀered to the CEO to
keep him from shirking biases him towards continuing with the firm even if his “match
value” is lower than that of a potential replacement CEO. What keeps the board from
implementing an eﬃcient replacement policy is that the CEO has better, albeit private,
information about the firm value under his continued leadership.2 Inducing eﬃcient CEO
turnover is thus costly, as it requires to elicit the CEO’s private information by granting
him informational rents.
The optimal way to reduce CEO entrenchment, and thus to induce more eﬃcient
turnover, is to increase both the CEO’s on-the-job pay and his severance pay. The need
for higher severance pay is intuitive. After all, the CEO must find it attractive to leave
the firm when the match value under a potential replacement CEO is higher. The need for
higher on-the-job pay follows because otherwise the higher severance pay would undermine
the CEO’s incentives to work hard. That the CEO’s on-the-job pay must increase works,
however, against reducing CEO entrenchment: A CEO who expects higher on-the-job
pay has more to gain from clinging to his job. A key insight of our analysis is that,
through the careful optimal design of the CEO’s compensation package in the form of a
combination of severance pay and high-powered incentive pay, it can be ensured that the
joint increase in severance pay and on-the-job pay has indeed the desired eﬀect of reducing
1

See Sonnenfeld (1991) and Shleifer and Vishny (1989).
The notion that the CEO has information that the board needs for an eﬃcient replacement policy is
not new. For instance, Jensen (1993, p. 864) notes that “the CEO most always determines the agenda
and the information given to the board. This limitation on information hinders the ability of even highly
talented board members to contribute eﬀectively to the monitoring and evaluation of the CEO.”
2
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CEO entrenchment and thus inducing higher turnover.3
Due to the simplicity of the CEO’s moral hazard problem in our model, high-powered
incentive pay becomes optimal not for the purpose of inducing more eﬀort, but because it
accomplishes a given level of CEO turnover at least cost. Absent any further restrictions,
the optimal on-the-job pay scheme is a high-powered (and discontinuous) bonus scheme.
When we impose additional restrictions stemming from a cash-flow falsification problem
à la Lacker and Weinberg (1989), we find that a continuous and piecewise linear “optionlike” contract becomes optimal. The “steeper” the firm can make this contract, the lower
are the (marginal) costs of reducing CEO entrenchment. More CEO entrenchment, and
thus less turnover, would, however, result if the board faced a binding cap on the amount
of severance pay it can pay, e.g., because of political pressure or “public outcry” (see
Bebchuk and Fried 2004).
On the other hand, tying the board’s hands by not allowing it to “top up” the CEO’s
severance pay ex post (“golden handshakes”) benefits the firm. This is due to a commitment problem that the board, which is assumed to act in the firm’s interest, faces when
it must decide whether to replace the CEO. At that point, all that matters for the firm
is to reduce CEO entrenchment. In contrast, the firm is ex ante additionally constrained
by the need to keep the CEO from shirking, which makes the use of severance pay more
costly as it must be accompanied by a simultaneous increase in on-the-job pay. In our
model, the board’s inability to commit not to “top up” the CEO’s severance pay ex post
would undermine his ex-ante incentives to work hard.
Our model gives rise to several comparative statics results relating CEO turnover, severance pay, and on-the job pay to firm-level characteristics. The board wants to ensure
that the CEO becomes less entrenched, implying higher turnover, if entrenchment entails
a larger reduction in firm value, as is likely the case for larger firms. Likewise, the board
will oﬀer higher severance pay and induce more subsequent turnover if it becomes less
likely ex ante that the present CEO will also remain the best possible fit in the future.
Importantly, in this case the CEO’s higher pay does not constitute compensation for the
higher probability that he may be replaced. Higher pay provides him with additional informational rents that are necessary to soften his entrenchment. Instead, if better corporate
3

That severance pay and on-the-job pay must move in the same direction distinguishes our argument
from Bebchuk and Fried (2004), where severance pay is a substitute form of “stealth” compensation for
more visible incentive pay.
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governance makes it harder for the CEO to shirk, then this results in lower pay, both in
terms of severance pay and on-the-job pay, as well as higher turnover.
In a variation of our basic model, we endow not the CEO but rather the board with
better information about the match value. Following recent contributions that stress the
complementary role of boards (e.g., Adams and Ferreira 2007), we wish to capture the
notion that the board may have valuable (albeit private) information that aﬀects how
successful the CEO will be at the firm. Even though the information now resides with
the board, the equilibrium level of CEO turnover is again ineﬃcient, albeit now it is
ineﬃciently high. In contrast to the case of a “weak board”, which has an informational
disadvantage vis-à-vis the CEO, with a “strong board” we find that CEO turnover and
pay may now be negatively correlated.
Severance pay plays a central role in our model. Lambert and Larcker (1985) and
Harris (1990) are two early models in which severance pay (or golden parachutes) provides managers with insurance against the loss of their jobs. More recently, Almazan and
Suarez (2003) consider the role of severance pay for renegotiations between the CEO and
the board. While CEO replacement is always eﬃcient in their model due to symmetric
information between the CEO and the board, severance pay can provide stronger ex-ante
incentives for the CEO than incentive pay. Our model of “information-based entrenchment” is also related to Eisfeldt and Rampini (2008), where managers who are privately
informed about the productivity of assets under their control must be rewarded with a
bonus to relinquish control of low-productivity assets.
More generally, the tension between truthtelling at the interim stage and the provision
of ex-ante eﬀort incentives has been previously analyzed in Levitt and Snyder (1997). The
authors consider a model that is very similar to ours in that the agent must first exert
eﬀort, then he receives private information, and then the principal must decide whether
to continue the project. In their model, the agent must be rewarded for giving an “early
warning” when his information is unfavorable. Apart from having a diﬀerent focus, what
is novel in our model is the question of optimal contract design with a continuum of
outcomes, leading to new insights regarding the optimality of non-linear compensation
schemes. Moreover, we consider extensions in which the agent can falsify the outcome
and in which the principal (here: the board) is better informed than the agent. Also, our
model contains several novel comparative statics results.
3

In an extension of our model, we consider a simple variant of the costly state falsification
model by Lacker and Weinberg (1989). While our falsification problem is a special case of
theirs, our argument why in a costly state falsification setting (piecewise) linear schemes
may be optimal is new and complementary to their argument, which is based on risk
sharing. In our model, piecewise linear schemes are optimal because, next to ensuring that
no falsification occurs in equilibrium, they shift as much as possible of the CEO’s pay into
high cash-flow states, allowing the firm to implement a given level of CEO turnover with
minimal informational rents.
The rest of this paper is organized as follows. Section 2 introduces the model. Section
3 characterizes the optimal contract implementing a given level of CEO turnover at least
cost. Section 4 shows that under the optimal contract, CEO turnover, on-the-job pay, and
severance pay are all positively related, while Section 5 makes use of this equilibrium relationship to provide further comparative statics results. Section 6 considers renegotiations
(“golden handshakes”). In Section 7, we depart from our basic model by assuming that
the (“strong”) board, not the CEO, has private information. Section 8 concludes. All
proofs are in the Appendix.

2

Model

Information-Based Entrenchment
In t = 0, the board hires a CEO to run the firm. While the CEO is the best available
candidate at the time, there is uncertainty as to whether he is a good match for the firm.
In t = 1, the CEO privately observes a signal indicating the quality of the match.4 The
board, on the other hand, does not observe this signal. Hence, the CEO can always avoid
replacement by simply withholding unfavorable information from the board. The firm’s
cash flow is realized in t = 2. Everybody is risk neutral.
The CEO’s ability to avoid replacement by withholding unfavorable information is an
admittedly parsimonious way to model CEO entrenchment. One could think of a richer
strategy space, e.g., one in which the CEO, after observing a private signal, can entrench
himself by undertaking an irreversible action that makes it prohibitively costly for the
4

Hermalin and Weisbach (1998, p.100) also argue that what matters for the board’s replacement
decision is the quality of the match between the CEO and the firm, not the CEO’s “ability” per se.
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board to replace him, as in, e.g., Shleifer and Vishny (1989) and other models.5
Technology and Beliefs
Let θ ∈ Θ := [θ, θ] denote the CEO’s private signal and let s ∈ S := [s, s] denote

the firm’s cash flow under the CEO’s leadership, where s ≥ 0. Each signal gives rise to
a conditional distribution function over cash flows, Gθ (s), with associated density gθ (s),

where Gθ (s) is continuously diﬀerentiable in both s and θ. We assume that the signal is
informative in the sense of the Monotone Likelihood Ratio Property (MLRP), implying
gθ00 (s)/gθ0 (s) is strictly increasing in s for all θ00 > θ0 > θ. Accordingly, the conditional
R
expected cash flow E[s | θ] := S sgθ (s)ds is continuous and strictly increasing in θ.

Realistically, whether the firm’s cash flow under the CEO’s leadership will be high

depends not only on the quality of the match, but also on how dedicated the CEO is to his
job. We consider the following simple eﬀort problem. If the CEO puts in high eﬀort, the
signal θ is distributed according to F (θ) with associated density f (θ) > 0 for all θ. Putting
in high eﬀort is costly, as it implies that the CEO must forgo private benefits B > 0. High
eﬀort is, however, essential to make the CEO’s continued leadership valuable for the firm.
If the CEO puts in low eﬀort, we assume that the signal is θ = θ. Denote by V > 0 the
firm’s expected cash flow under a potential replacement CEO.6 We assume that
Z

θ

θ

E[s | θ]f (θ)dθ − B > V > E[s | θ] = s.

(1)

The second inequality implies that it is eﬃcient to replace the CEO if the lowest signal θ
is realized.7 Note that, in particular, this implies that the CEO should be replaced if he
exerts low eﬀort. As we will argue below, the first inequality ensures that eliciting high
eﬀort is optimal.8 Since the first inequality also implies that E[s | θ] > V , it follows from

strict monotonicity and continuity of E[s | θ] that there exists a unique interior cutoﬀ
5

See, e.g., Bagwell and Zechner (1993), Edlin and Stiglitz (1995), and Fulghieri and Hodrick (2006).
There is no need to make distributional assumptions about V . What matters is only the firm’s
expected cash flow under a potential replacement CEO. Note also that V is independent of θ : The signal
θ is match-specific in the sense that it only indicates whether the incumbent CEO is a good match for the
firm, but it contains no information as to how good a match a potential replacment CEO might be.
7
In addition, that the entire probability mass is on the lowest cash flow s in case θ is realized ensures
that the shape of the optimal contract is driven by the problem of “information-based entrenchment,” and
not by a “standard” eﬀort problem.
8
This condition is admittedly stronger than needed as it only evaluates firm profits for the case where
the CEO is never replaced. Making this stronger assumption allows us, however, to avoid further case
distinctions in what follows.
6
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signal θF B ∈ (θ, θ) given by E[s | θF B ] = V such that it is first-best optimal to replace the

CEO if and only if θ < θF B .

CEO Replacement Policy and Compensation Package
We will show later that we can restrict consideration to simple mechanisms that specify
a single on-the-job pay scheme w(s) if the CEO is retained and a fixed severance pay
W if the CEO is replaced.9 (There we will also discuss our restriction to deterministic
mechanisms.) Denote by Θ− ⊂ Θ the set of signals for which the CEO is replaced and by
Θ+ := Θ\Θ− the set of signals for which the CEO is retained. By incentive compatibility,

we have that E[w(s) | θ] ≥ W for all θ ∈ Θ+ and E[w(s) | θ] ≤ W for all θ ∈ Θ− .

We finally impose two constraints on the CEO’s on-the-job pay scheme. The first

constraint is that w(s) ≤ s, i.e., the CEO’s on-the-job pay cannot exceed the firm’s cash

flow. The second constraint is that w(s) must be nondecreasing. While this second
constraint simplifies the analysis, it does not bind at the optimal solution.

3
3.1

Analysis
Preliminary Analysis

Before setting up the firm’s maximization problem, it is useful to make some observations
that allow us to shorten the subsequent analysis. Our specification of the eﬀort problem
ensures that, by itself, the eﬀort problem is not a source of rent for the CEO. This is
because low eﬀort results in the lowest cash flow s if the CEO is retained. If the CEO
was always retained, the firm could thus induce him to exert high eﬀort by paying him a
wage equal to his eﬀort cost B for all cash-flows s > s (and a zero wage if s = s). This
would leave the CEO with zero rent. Hence, by always retaining the CEO and inducing
high eﬀort, the firm can attain a payoﬀ of
Z θ
E[s | θ]f(θ)dθ − B.

(2)

θ

As (2) strictly exceeds V by condition (1), and as (2) constitutes a lower boundary of the
firm’s payoﬀ from inducing high eﬀort (always retaining the CEO may not be optimal),
this implies that it is always optimal for the firm to induce high eﬀort. To realize a payoﬀ
9
That is, (non-degenerate) menus that condition w(s, b
θ) and W (b
θ) on the (truthfully) revealed signal
b
θ = θ are not optimal in our model.
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that is higher than (2), however, the firm must make use of the CEO’s private information
about his “match value”. For the time being, we assume that it is profitable for the firm
to elicit the CEO’s private information. Hence, we assume that both Θ+ and Θ− have
positive mass. We will subsequently (in Section 4) provide suﬃcient conditions under
which this is indeed the case.
Note next that the CEO’s conditional expected on-the-job pay E[w(s) | θ] cannot be

independent of θ. In this case it would have to be equal to his severance pay W to ensure
that both Θ+ and Θ− are non-empty. But then the CEO would strictly prefer to exert
low eﬀort. Recall next that w(s) is nondecreasing and that Gθ (s) has full support for all

θ > θ. From First-Order Stochastic Dominance (FOSD), which is implied by MLRP, and
continuity of Gθ (s), it then follows that the CEO’s conditional expected on-the-job pay
E[w(s) | θ] must be continuous and strictly increasing in θ. Together with the assumption

that Θ+ and Θ− have positive mass, this implies that there exists a unique cutoﬀ signal
θ∗ ∈ (θ, θ) satisfying

E[w(s) | θ∗ ] = W.

(3)

Hence, by incentive compatibility, we have that Θ+ = [θ∗ , θ] and Θ− = [θ, θ∗ ).10 For a given
compensation scheme (W, w(s)), condition (3) will thus govern the firm’s entrenchment
problem.
If the CEO exerts low eﬀort, his payoﬀ will be W + B, given that low eﬀort results
in θ = θ < θ∗ and thus in the CEO’s replacement. By contrast, if the CEO exerts high
eﬀort, he will only be replaced with probability F (θ∗ ). Consequently, exerting high eﬀort
is optimal if

Z

θ

θ
∗

E[w(s) | θ]f (θ)dθ + F (θ∗ )W ≥ W + B.

(4)

The board’s problem is thus to design a compensation scheme (W, w(s)) that maximizes
the firm’s residual payoﬀ
∗

ω := F (θ )(V − W ) +

Z

θ

θ∗

E[s − w(s) | θ]f(θ)dθ,

(5)

subject to the truthtelling constraint (3) and the incentive constraint (4).
It is straightforward to show that, by optimality, the incentive constraint (4) must
be binding. Inserting the binding IC constraint into (5), the board’s objective function
Given that θ = θ∗ is a zero-probability event, it is inconsequential how we break the CEO’s indiﬀerence
in this case.
10
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becomes
ω=

Z

θ

θ
∗

E[s | θ]f(θ)dθ + F (θ∗ )V − B − W.

(6)

Equation (6) entails two insights. First, as the residual claimant to all cash flows, the firm’s
payoﬀ is highest if the replacement decision (i.e., the choice of θ∗ ) is made eﬃciently. In
fact, if the information captured by θ about the match value between the firm and the
current CEO was verifiable, the optimal replacement policy would specify θ∗ = θF B . The
second insight from (6) is that the expected compensation that the firm must pay the CEO
is equal to W + B, implying that the CEO earns an (informational) rent of W . This is
intuitive as the CEO could earn W also when he shirks (in which case he is subsequently
replaced).
We conclude the preliminary analysis with an observation regarding the CEO’s incentive constraint (4). After rewriting (4), we obtain the requirement that
Z

θ

θ∗

E[w(s) | θ]

B
f (θ)
.
∗ dθ − W ≥
1 − F (θ )
1 − F (θ∗ )

(7)

Hence, to induce the CEO to exert high eﬀort, his expected on-the-job pay (conditional
on θ ≥ θ∗ ) must exceed his severance pay by a suﬃcient margin. This required wedge

between the CEO’s on—the-job pay and his severance pay will be the (endogenous) source
for the CEO’s entrenchment in our model, as it biases him towards continuing.11

3.2

Optimal Contract Design

According to the firm’s objective function (6), which we obtained after substituting the
CEO’s binding incentive constraint, the board has two objectives when designing the optimal compensation scheme. First, it wants to make the replacement decision, as captured
by the cutoﬀ signal θ∗ , as eﬃcient as possible. Second, it wants to minimize the CEO’s
severance pay, as it constitutes a source of rent for the CEO. What makes the board’s
problem non-trivial is that these two objectives are in conflict. In fact, without severance
pay, and thus without paying the CEO a rent, there would never be any CEO replacement.12 This follows immediately from the reformulated incentive constraint (7), which
11

The required wedge between the CEO’s on-the-job pay and his payoﬀ when leaving the firm is reminiscent of eﬃciency-wage models (e.g., Shapiro and Stiglitz, 1984; Yellen, 1994). As will become clear in
what follows, our main results rely only on the fact that such a wedge must exist, but not on the particular
reason for why it must exist.
12
Given that E[s | θ] = s this holds, more precisely, for all θ > θ.
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showed that the CEO is biased towards continuing (“entrenchment”). Severance pay is
thus necessary to “bribe” the CEO towards leaving in case of a low match value. As this
is costly, the firm wants to keep W as low as possible. This is achieved by the optimal
design of the CEO’s on-the-job pay.13
Proposition 1 Suppose the firm wants to ensure that the CEO is replaced whenever
θ ≤ θ∗ , where θ < θ∗ < θ. Then the uniquely optimal compensation package consists

of severance pay W > 0 and an on-the-job pay scheme w(s) satisfying w(s) = 0 for s < sb

and w(s) = s if s ≥ sb, where sb ∈ (s, s).

The uniquely optimal on-the-job pay scheme is a high-powered, discontinuous bonus

scheme that shifts all of the CEO’s on-the-job pay into the highest cash-flow states. The
intuition is as follows. As low cash flows are relatively more likely after low values of
θ (due to the fact that Gθ (s) satisfies MLRP), a bonus scheme of the sort described in
Proposition 1 minimizes the CEO’s conditional expected on-the-job pay E[w(s) | θ] at

low values of θ. Since the cutoﬀ signal θ∗ is determined by E[w(s) | θ∗ ] = W, this in
turn implies that relatively less severance pay is needed to implement a given cutoﬀ signal

θ∗ . In other words, a high-powered bonus scheme of the sort described in Proposition 1
minimizes the informational rent that must be granted to the CEO to achieve a given level
of CEO replacement.
While the optimality of high-powered incentive schemes is not novel to the literature,
our argument is diﬀerent from previous models. In particular, it is diﬀerent from models
of moral hazard, such as Innes (1990). To see this, note first that while in our model
the CEO must also be induced to exert eﬀort, the incentive constraint (4) has no direct
implication for the optimal functional form of w(s), but only for the expected value of
w(s). (See also condition (7), which rephrases the incentive constraint in terms of a wedge
between the CEO’s expected on-the-job pay and his severance pay.)14 From this it follows
that the optimal functional form of w(s) in Proposition 1 is not driven by the problem of
motivating the CEO to work hard, but rather by the problem of inducing him to reveal his
13

For Proposition 1, we suppose that it is indeed feasible to implement the particular cutoﬀ signal
θ . Both the question of feasibility and that of optimality of implementing a particular cutoﬀ θ∗ will be
addressed below.
14
In fact, if the signal θ was contractible, there would be many optimal contracts that solve the remaining
eﬀort problem, e.g., a contract paying a fixed wage of w = B/[1 − F (θF B )] if the CEO is retained and no
severance pay.
∗
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private information at least cost to the firm (in terms of necessary severance pay). This
is achieved by making the CEO’s conditional expected on-the-job pay E[w(s) | θ] as steep
as possible. By MLRP, this is in turn achieved by shifting the CEO’s on-the-job pay as
much as possible into high cash-flow states.
While our argument is diﬀerent from previous models, what it shares with some existing models is that it relies on MLRP (or related assumptions on the distribution of cash
flows). In Innes (1990), for example, in order to reduce agency costs, the principal wants
to maximize the expected payoﬀ diﬀerential between low and high eﬀort, which by MLRP
is achieved by paying the agent only in high cash-flow states. A similar logic also applies
to problems with ex-ante private information (in contrast to our case with interim private
information). For example, Nachman and Noe (1994) show that a high-value firm prefers
the pooling (financing) contract that allows the firm to retain cash flows for high realizations rather than low realizations. By maximizing the expected cash-flow diﬀerential
between the high- and low-value firm, this reduces the diﬀerential for the investor’s stake,
thereby minimizing the high-value firm’s underpricing problem.
Before we proceed, Proposition 1 requires a final comment. The obtained “live-or-die”
contract with w(s) = 0 for s < sb and w(s) = s for s ≥ sb is optimal under the restriction

that the CEO’s on-the-job pay cannot exceed the firm’s cash flow: w(s) ≤ s. (Otherwise,

any additional cash flow could be used to make the pay scheme even more high-powered.)
This same restriction also limits the range of θ∗ values that can be implemented. To see
this, note that as θ∗ approaches θ, the likelihood that the CEO will be retained approaches

zero. To satisfy his incentive constraint (4), for any given θ > θ∗ , the CEO’s expected
“reward” if he is retained, E[w(s) | θ] − W > 0, would then have to go to infinity, which

is not feasible.15 In what follows, the restriction on the range of feasible θ∗ values that
this observation implies will, however, not be binding once we solve for the firm’s optimal
choice of θ∗ (see also the discussion in Section 4, where this is made more precise).16
Rθ
Formally, this follows immediately from rewriting (4) as θ∗ [E[w(s) | θ] − W ] f (θ)dθ ≥ B.
16
A similar comment also applies if the CEO is replaced. While imposing the requirement that W ≤ V
again limits the range of feasible W values (and thus on θ∗ values according to Proposition 5 below), by
optimality for the firm, this restriction will not be binding in equilibrium.
15
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3.3

Costly State Falsification

As the previous analysis has shown, the cheapest (i.e., information-rent minimizing) way
to implement a given cutoﬀ signal θ∗ is to shift all of the CEO’s on-the-job pay into the
highest cash-flow states. The resulting discontinuous bonus scheme entails problems of its
own, however. For instance, if the firm’s cash flow increases only slightly from sb − ε to

sb, the CEO’s pay “jumps” from w(s) = 0 to w(s) = sb. To the extent that the CEO can

manipulate the firm’s cash flow, he will have strong incentives to do so.

We consider a simple variant of the “costly state falsification” (CSF) setting by Lacker

and Weinberg (1989).17 We assume the CEO can falsify the firm’s cash flow at private
cost h(∆), where ∆ = |s0 − s| , and where s0 and s denote the falsified and true cash
flow, respectively. The cost function h(∆) is assumed to be continuously diﬀerentiable,

nondecreasing, and convex with h(0) = 0 and h0 (0) = γ > 0. For a given on-the-job pay
scheme w(s), the utility realized by the CEO is then U(s) := maxs0 [w(s0 ) − h (|s0 − s|)] .

While falsifying cash flows entails private costs for the CEO, the costs to the firm may

be much larger. Such costs could arise from law suits or loss of reputation, in particular visá-vis providers of capital. If these costs are suﬃciently large, the firm will optimally want
to ensure that cash flows are never falsified in equilibrium. This imposes the additional
restriction that w(s) must be everywhere continuous with w(s) ≥ w(s + ∆) − h(∆) for all
∆ ≥ 0. At points where w(s) is diﬀerentiable, this implies that the slope of w(s) cannot
exceed γ.18

Proposition 2 Suppose the firm wants to ensure that the CEO does not falsify cash flows,
which he could do at private costs h(∆) with h0 (0) = γ. Then the uniquely optimal compensation package consists of severance pay W > 0 and an on-the-job pay scheme w(s)
satisfying w(s) = 0 if s < sb and w(s) = γ(s − sb) if s ≥ sb, where sb ∈ (s, s).

Intuitively, Proposition 2 follows immediately from our previous results (in particular,

Proposition 1) after incorporating the additional “no-falsification constraint”. Given this
constraint, the optimal contract shifts again as much as possible of the CEO’s on-the-job
pay into the highest cash-flow states. The resulting contract has the “hockey-stick” shape
17

See also Dye (1988), Maggi and Rodríguez-Clare (1995), and Crocker and Morgan (1998).
Clearly, Proposition 2 presumes that the board wants to implement some cutoﬀ θ∗ > θ (instead of
retaining the CEO for all realizations of θ). It is also presumed that a contract that allows to incentivize
the CEO exists, which, as is shown in Section 4, is always the case if γ is not too small.
18
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of a standard call option: The CEO obtains zero if the cash flow falls below some hurdle
sb and a share γ of the incremental cash flow s − sb if the cash flow is above sb.

Even if there are no direct costs to the firm (e.g., reputational costs), cash-flow falsi-

fication entails indirect costs. As the firm is the residual claimant, cash-flow falsification
reduces the firm’s ex-ante payoﬀ even if the falsification costs are ex post borne by the
CEO. Precisely, because the IC constraint binds, the falsification costs must be ultimately
borne by the firm. We will now show that for the special case where the marginal falsification costs are constant with h0 (∆) = γ for all ∆ ≥ 0, there will be again no falsification
in equilibrium.

The argument is as follows. With constant marginal falsification costs, it is possible to
replace any on-the-job pay scheme w(s) that induces falsification with a scheme w(s)
e
≡

U(s) that gives the CEO the exact same utility for all s and under which the CEO does not
falsify. (The scheme w(s)
e is “falsification-proof”.) That the CEO’s utility is the same under

w(s) and w(s)
e implies that i) if the IC constraint binds under w(s), then it must also bind

under w(s),
e
and ii) w(s) and w(s)
e both implement the same cutoﬀ θ∗ . However, the firm’s

residual payoﬀ (after inserting the binding IC constraint) is strictly higher under w(s)
e than
Rθ
under w(s); the diﬀerence is the expected falsification cost θ∗ E[w(s)−U (s) | θ]f(θ)dθ that
the firm must bear under w(s) but not under w(s).
e
It is thus uniquely optimal to make

the contract falsification-proof, which in turn implies that the uniquely optimal contract
is characterized by Proposition 2.

To complete the argument, it remains to prove that the CEO does not falsify under
w(s),
e
so that his utility is indeed w(s)
e
= U (s) for all s. The CEO does not falsify under

w(s)
e
if for all s and s00 it holds that w(s)
e ≥ w(s
e 00 ) − h (|s00 − s|). Substituting w(s)
e = U(s)
and using the definition of U(s) from above, this transforms to

max
[w(s0 ) − h (|s0 − s|)] ≥ max
[w(s0 ) − h (|s0 − s00 |)] − h (|s00 − s|) ,
0
0
s

s

which is satisfied if for all s0 it holds that
h (|s0 − s|) ≤ h (|s0 − s00 |) + h (|s00 − s|) .

(8)

Condition (8) is surely satisfied for h(∆) = γ∆.
For other specifications of h(∆), it may be optimal to allow falsification in equilibrium.
To see this most clearly, note that in case of diﬀerentiability we have U 0 (s) = h0 (|e
s(s) − s|),
12

where se(s) is the (possibly falsified) cash flow chosen by a CEO of “type” s. If h(∆) is

strictly convex, then by allowing falsification in equilibrium (i.e., se(s) > s), the CEO’s

utility U(s) can be made “steeper”. As this also implies that his expected payoﬀ E[U (s) | θ]

becomes steeper, it follows from our previous argument that the board can implement a
given cutoﬀ θ∗ with lower severance pay and thus lower rents for the CEO. Whether these
cost savings outweigh the expected falsification costs, which are ultimately borne by the
firm as the residual claimant, depends on the underlying distribution functions Gθ (s) and
F (θ).
The ambiguity as to whether allowing falsification is optimal is in accord with the
existing literature. Lacker and Weinberg (1989, Section V) derive suﬃcient conditions
under which the optimal contract allows no falsification in equilibrium. Generally, this
is the case when the marginal falsification costs increase suﬃciently “slowly”, a special
case of which is the technology with constant marginal falsification costs analyzed above.
Interestingly, Lacker and Weinberg (1989, p. 1361) note that “the introduction of a binding
falsification problem “linearizes” the optimal principal-agent contract for quite general
utility functions, probability distributions, and falsification cost functions”. They construct
examples in which the optimal contract is either a linear or a piecewise linear “optionlike” contract, like that in Proposition 2. The diﬀerence between their argument and
ours is the reason for why the optimal contract is (piecewise) linear. While Lacker and
Weinberg consider a risk-sharing problem, in our model the objective is to implement a
given replacement policy (i.e., a given θ∗ ) at least cost to the firm. That said, it is quite
possible that in our model the linearity result would be overturned when introducing either
risk aversion or embedding the problem into a dynamic setting.
Several authors have noted that the optimality of “no falsification” in Lacker and
Weinberg (1989) hinges on the assumption that the marginal falsification cost at zero is
positive.19 Clearly, if h0 (0) = 0, the only falsification-proof contract would be a contract in
which w(s) is completely “flat”, which would not allow to incentivize the CEO. Whether
the assumption that h0 (0) is bounded away from zero is plausible depends on the context. In the present context, given that legal ramifications can arise from any cash-flow
falsification, no matter how small, we believe this assumption is plausible.
19

See, for instance, Dye (1988, p. 200), Maggi and Rodríguez-Clare (1995, footnote 6), and Crocker and
Morgan (1998, p. 367).
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The optimal (falsification-proof) contract from Proposition 2 is characterized by an additional parameter, γ, representing the marginal falsification cost at ∆ = 0. The marginal
cost of falsifying cash flows may depend on the quality of the firm’s accounting system. If
it is easy for the CEO to falsify cash flows, meaning γ is low, then the quality of the firm’s
accounting system is poor, and vice versa.
Proposition 3 Consider the falsification-proof contract from Proposition 2. As the marginal cost γ of falsifying cash flows increases, e.g., because of an improvement in the
quality of the firm’s accounting system, the CEO’s optimal on-the-job pay scheme becomes
“steeper”. As a result, the same replacement policy, namely for all θ ≤ θ∗ , can be accom-

plished with lower severance pay and thus lower informational rents for the CEO.

3.4

Alternative Mechanisms

Thus far we have restricted consideration to simple mechanisms that specify a single onthe-job pay scheme w(s) and fixed severance pay W . We will now show that, as long as
we restrict consideration to deterministic mechanisms, such simple mechanisms are indeed
uniquely optimal in our model. Note first that by incentive compatibility, the CEO must
obtain the same severance pay W (θ) = W for all θ ∈ Θ− . On the other hand, by standard
arguments it is possible to device an incentive-compatible menu of on-the-job pay schemes
w(s, θ) such that the CEO prefers diﬀerent pay schemes from the menu for diﬀerent θ ∈ Θ+ .
This is, however, strictly suboptimal.20

The intuition is straightforward. By construction, the “single” optimal on-the-job pay
scheme from Proposition 1 (or, likewise, Proposition 2) minimizes the CEO’s expected
on-the-job pay at low signals. If the CEO was oﬀered a richer menu w(s, θ), he would for
each θ ∈ Θ+ choose the respective contract from the menu that yields him the highest

payoﬀ. Relative to the “single” optimal on-the-job pay scheme, any richer menu must thus
necessarily shift some of the CEO’s expected on-the-job pay “back” into low-signal states.

By our previous arguments, this implies a lower cutoﬀ θ∗ for a given level of severance pay
W or, equivalently, it requires a higher severance pay to implement the same cutoﬀ.
20

That there are no direct benefits to the firm from oﬀering a menu follows immediately from the fact
that the board’s action is binary, namely to either retain or replace the CEO. Hence, a finer partition
of Θ− (or Θ+ for that matter) is of no value here. See also Levitt and Snyder (1997), who consider a
similar setting as we do (see Introduction), and who also obtain the result that both the contract under
continuation and the payoﬀ to the agent under cancellation are optimally made independent of the agent’s
interim message (see Proposition 7 on p. 651 and especially Step 2 of the corresponding proof on p. 659).
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Proposition 4 It is strictly suboptimal to make either the CEO’s on-the-job pay or his
severance pay contingent on his reported signal.
Throughout the analysis, we have restricted consideration to deterministic mechanisms.
If we allow for stochastic mechanisms, the firm can oﬀer an incentive compatible menu
{w(s, θ), W (θ), p(θ)} , where p(θ) denotes the probability with which the CEO is retained.

When revealing his “type” θ, the CEO thus receives the on-the-job pay scheme w(·, θ)

with probability p(θ) and severance pay W (θ) with probability 1 − p(θ). In what follows,

we restrict ourselves to a short, informal discussion of the possible advantages of such
stochastic mechanisms, given that we cannot obtain a general characterization.
Suppose the mechanism specified some (possibly diﬀerent) p(θ) < 1 for all θ < θF B . In
this case, the resulting expected ineﬃciency from (sometimes) retaining the CEO for all

θ ∈ [θ∗ , θF B ) would clearly be strictly lower than if always p(θ) = 1 for these θ. On the
other hand, as the CEO’s expected reward from non-shirking would then also be lower,

the mechanism would have to adjust such that θ∗ decreases, which works in the opposite
direction and reduces eﬃciency.21
In addition, a stochastic mechanism can allow to elicit eﬀort at zero costs (in terms of
rent for the CEO), while still ensuring truthful revelation of θ. We illustrate this in the
rest of this Section.
For this we assume for simplicity that s = 0 and specify two contracts: w1 (s) = βs and
w2 (s) with w2 (s) = 0 for s < sb and w2 (s) = γ(s − sb) for s ≥ sb. The mechanism prescribes

W (θ) = 0 as well as, first, for θ ≥ θF B that p(θ) = 1 and w(s, θ) = w2 (s) and, second,

for θ < θF B that p(θ) = p < 1 as well as w(s, θ) = w1 (s). It is immediate to show that

if θ = θF B is indiﬀerent between (p(θ) = 1, w2 ) and (p, w1 ), then all other types strictly
prefer the contract that the mechanism prescribes. As long as β ≤ γ the contract is also
falsification-proof, while an adequate choice of β and sb ensures that eﬀort is elicited. Note,
in particular, that the CEO now only receives B from shirking and thus zero rent. The
remaining ineﬃciency is furthermore only captured by p > 0.

In Levitt and Snyder (1997), who consider a similar problem (cf. the Introduction),
such a stochastic mechanism is shown to implement the first best (in the limit) provided
that, as is assumed in their model, the principal has unlimited liability and there is no
The optimal p(θ) for types θ∗ ≤ θ ≤ θF B should depend on local characteristics (e.g., of the distribution function).
21
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problem of falsification. This can also be seen in our illustrative mechanism once we allow
for p → 0 next to specifying now w
e1 (s) = w1 (s) + d for s > s, while leaving w
e1 (s) = 0, and
letting in turn d → ∞. The constraint w(s) ≤ s as well as that of falsification proofness
put, however, a limit on the eﬃciency of such a stochastic mechanism. Generally, we

can not say how the (remaining) ineﬃciency from p > 0 compares to the rent saved with
W = 0.

4

Optimal CEO Entrenchment

The remainder of our analysis is based on the contract that is optimal if the firm wants to
prevent the CEO from falsifying cash flows (see Proposition 2). Thus far we have focused
on the least-cost way to implement a given level of CEO replacement, as captured by the
cutoﬀ θ∗ below which the CEO will be replaced. In what follows, we examine what it takes
to change the firm’s level of CEO replacement.
Proposition 5 To induce a higher level of CEO replacement (higher θ∗ ), it is necessary
to increase the CEO’s severance pay (higher W ). To prevent the CEO from shirking,
the board must, along with increasing his severance pay, simultaneously also increase the
CEO’s on-the-job pay (lower sb).

If the board increases the CEO’s severance pay, then it must also increase his on-the-

job pay. This is necessary to preserve the wedge between the expected on-the-job pay and
the severance pay that is required to satisfy the CEO’s incentive constraint (4). While an
increase in W makes it more attractive for the CEO to leave, the simultaneous increase in
his on-the-job pay has the opposite eﬀect, making it more attractive for the CEO to stay.
Under the optimal compensation scheme the first eﬀect outweighs the second, implying
that an increase in W indeed pushes θ∗ upward.
The intuition is as follows. Under the optimal compensation scheme, the increase in
on-the-job pay that is necessary to match the increase in W occurs at relatively high
cash flows. By MLRP, this implies that the CEO’s expected on-the-job pay E[w(s) | θ]

increases mainly at high signals. On the other hand, E[w(s) | θ] increases only little at

low signals. Hence, while “on average” E[w(s) | θ] increases along with W as required by

(4), it increases by more than W at high signals and by less than W at low signals. At

16

low signals, the diﬀerence E[w(s) | θ] − W thus decreases, implying that an increase in W

pushes θ∗ upward and thus closer towards θF B .

By Proposition 5, a higher level of CEO replacement (higher θ∗ ) is accompanied both
by higher on-the-job pay and higher severance pay, implying a higher informational rent
for the CEO. In equilibrium, the board chooses the level of CEO replacement that is exante optimal for the firm. Diﬀerentiating the firm’s expected payoﬀ ω in (6) with respect
to W , we obtain

dω
dθ∗
=−
f (θ∗ ) [E[s | θ∗ ] − V ] − 1,
dW
dW

(9)

where dθ∗ /dW > 0 from Proposition 5. (See the Proof of Proposition 5 for an explicit
characterization.)
For our subsequent comparative statics analysis, we will assume that the problem of
maximizing ω is strictly quasiconcave and gives rise to an optimal level of W that induces
CEO replacement with positive probability: θ∗ > θ. A suﬃcient condition for θ∗ to have
an interior solution is that, when starting at θ∗ = θ, a marginal increase in θ∗ allows the
firm to increase its payoﬀ beyond the maximum payoﬀ it can achieve by implementing
θ∗ = θ. We now formalize this condition with the help of expression (9). For this, we
first choose the parameters W and sb of the contract in Proposition 2 so that this contract
implements θ∗ = θ at least cost. Setting W = 0, we obtain, together with E[w(s) | θ] = 0

(from w(s) = 0 for all s < sb and (1)), that θ∗ = θ. To satisfy the incentive constraint (4),
the “kink” sb = sb0 must (after integrating by parts) satisfy22
γ

Z θ µZ

s

se0

θ

¶
[1 − Gθ (s)]ds f(θ)dθ = B.

Note that a value sb0 > s satisfying (10) exists if
γ

Z

θ

(10)

θ

[E[s | θ] − s]f(θ)dθ > B,

(11)

which by (1) is clearly the case if γ is not too small.23 (Otherwise, it is not feasible at
all to induce the CEO to exert eﬀort.) We obtain from total diﬀerentiating the CEO’s
The contract with W = 0 and sb = sb0 is an optimal contract implementing θ∗ = θ. Any feasible contract
with w(s) = 0 = W and under which the IC constraint binds is an optimal contract in this case. Under
Rθ
any such optimal contract, the firm’s expected payoﬀ from implementing θ∗ = θ is θ E[s | θ]f (θ)dθ − B.
23
For this we simply substitute sb0 = s into (10).
22
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incentive constraint (4) and (the truthtelling) condition (3) that at θ∗ = θ the marginal
costs of raising θ∗ equal
¯
¯
Z s
dW ¯¯
∂Gθ∗ (s) ¯¯
=γ
ds,
dθ∗ ¯θ∗ =θ
∂θ∗ ¯θ∗ =θ
se0

(12)

while the marginal benefits equal f (θ)(V − s) > 0. Hence, a suﬃcient condition for θ∗ > θ
to be optimal is that24

¯
dW ¯¯
< f (θ)(V − s).
dθ∗ ¯θ∗ =θ

(13)

Depending on the size of γ, there are now two cases that need to be distinguished.
In the first case, the uniquely optimal (by strict quasiconcavity) value of W satisfies the
first-order condition dω/dW = 0. Note here that, after substituting dθ∗ /dW > 0 from
Proposition 5, we have from (9) that E[s | θ∗ ] < V, implying that θ∗ < θF B . Hence, there
is always some equilibrium entrenchment under the optimal contract.

In the second case, it holds at the (constrained) optimal solution that dω/dW > 0.
While the board would like to raise W further to increase the cutoﬀ θ∗ , it cannot do
so, because the on-the-job pay scheme already specifies sb = s, i.e., the board cannot

further increase the CEO’s on-the-job pay along with his severance pay as required by the

binding incentive constraint (4).25 From dω/dW > 0 and the previous argument for the
unconstrained case, we then have also presently that there is entrenchment in equilibrium:
E[s | θ∗ ] < V . To simplify the exposition of our comparative statics results below, we

would like to rule out this (corner) case. Intuitively, this can be done if γ is not too small.
More precisely, note first that the highest value of θ∗ that can be implemented through
∗

setting sb = s while satisfying the binding incentive constraint (4) is given by some θ < θ
solving

γ

Z

θ

θ

∗

[E[s | θ] − E[s | θ ]]f (θ)dθ = B.
∗

24

In terms of model primitives, from (12) we have that condition (13) is surely satisfied if
∂Gθ (s)/∂θ|θ=θ = 0 for all s, implying that a marginal increase in θ at θ = θ has only a second-order
eﬀect on cash flows, in the sense that the cash flow is almost certain to remain E[s | θ] = s for θ
suﬃciently close to θ.
25
Note that if s > 0 , the firm could always raise the CEO’s on-the-job pay by stipulating w(s) > 0. To
satisfy (4), this would, however, require to increase W by the same amount and would, in contrast to a
shift in sb, not lead to a change in θ∗ .
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∗

That θ > θ follows from (11). In analogy to condition (13), we can now rule out the
corner solution where sb = s binds by requiring that
¯
dW ¯¯
∗
> f(θ )(V − s),
∗¯
dθ θ∗ =θ∗

where

(14)

¯
¯
Z s
dW ¯¯
∂Gθ∗ (s) ¯¯
=γ
ds
dθ∗ ¯θ∗ =θ∗
∂θ∗ ¯θ∗ =θ∗
s

in analogy to (12). The following proposition summarizes the preceding discussion.
Proposition 6 Suppose that γ is not too small so that (11) is satisfied, which, together
with condition (1), ensures that it is both feasible and optimal to induce the CEO to exert
eﬀort. Then a suﬃcient condition for the optimal cutoﬀ θ < θ∗ < θ to be characterized by
the first-order condition dω/dW = 0 is that (13) and (14) jointly hold. Moreover, there
will always be some entrenchment in equilibrium as the optimal cutoﬀ satisfies θ∗ < θF B .
In what follows, we restrict consideration to the case where the suﬃcient conditions
from Proposition 6 hold so that θ∗ is determined by the first-order condition dω/dW = 0.
It is useful to emphasize once more that θ∗ < θF B . The first-order eﬀect on firm value
from a marginal decrease in θ∗ at θ∗ = θF B is zero, while the reduction in the CEO’s
informational rent constitutes a first-order cost saving. For all θ ∈ [θ∗ , θF B ), the CEO thus
remains in oﬃce even though it is ex-post ineﬃcient, because the match value under his

leadership is smaller than the firm value under a replacement CEO. Hence, even under the
optimal contract there will always be some (information-based) entrenchment.
An immediate implication of the preceding analysis is that there would be more entrenchment, i.e., a larger “ineﬃciency” gap θF B − θ∗ , if the firm faces a binding cap on
how much severance pay it can give the CEO. Such a cap could result either from policy
intervention or fear of bad publicity, especially if the company is publicly listed. In fact,
both policy makers and the wider public have become increasingly sensitive to high severance packages, as they are often regarded as “rewards for failure”.26 This is also the case
26

A prominent example is the lawsuit by Walt Disney shareholders against the company for awarding
Michael Ovitz severance pay worth $130 million after being only 14 months with Disney. Public pressure
against high severance packages is not limited to the United States. The United Kingdom, for instance,
had a public inquiry about “rewards for failure” (DTI, 2003), and it has witnessed substantial shareholder
activity against high severance packages. As a result, listing rules were amended in 2002 to require firms
to publish their directors’ remuneration reports, which must be approved by shareholders.
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in our model, where a CEO who shirks can assure himself a payoﬀ equal to his severance
pay W . On the other hand, our model shows that introducing a binding cap on severance
pay may come at a high cost: While it reduces the CEO’s informational rent, it pushes
the cutoﬀ signal θ∗ downward, thereby leading to more entrenchment.27

5

Comparative Statics Analysis

In the following, we invoke conditions (13) and (14) to ensure that the optimally chosen
cutoﬀ signal θ∗ is always interior. Recall now that E[s | θF B ] = V : At the first-best cutoﬀ

θF B , the expected firm value under the incumbent CEO is the same as under a potential

replacement CEO. The first-best eﬃcient cutoﬀ θF B is thus higher if V increases, implying
a higher expected level of CEO replacement. Intuitively, the same should also hold under
the firm’s (second-best) optimal replacement policy, once we take into account that θ is
privately observed by the incumbent CEO. As is shown in Proposition 5, to push up the
second-best cutoﬀ signal θ∗ , it is necessary to increase both the CEO’s severance pay and
his on-the-job pay.
Proposition 7 Suppose that, from an ex-ante perspective, it becomes less likely that it is
(first-best) eﬃcient to retain the incumbent CEO, given that the expected match value with
a replacement CEO increases (higher V ). Then also in (the second-best) equilibrium, there
will be more CEO turnover, which is accompanied by an increase in both severance pay
and on-the-job pay.
Though an increase in V is associated with both higher (severance and on-the-job)
pay and higher CEO turnover, the former does not represent compensation for the latter.
The existence of such a (compensation) link between higher CEO turnover and higher
pay was suggested by Hermalin (2005). In this case, the required additional pay would
depend on the CEO’s diﬃculty to find a new, equally well-paying job. In our model,
the entrenched CEO has to be “induced” not to withhold information that allows the
board to implement a more eﬃcient replacement policy (i.e., a higher cutoﬀ θ∗ ). The
required additional pay, in the form of both higher severance pay and higher on-the-job
27

As W is set optimally from the firm’s perspective, any policy intervention would reduce firm value.
On the other hand, as W represents a pure transfer from the firm to the CEO, a social planner who is
interested in total welfare should push for a higher W until θ∗ = θF B .
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pay, represents thus additional rent for the CEO, rather than compensation for higher
disutility and risk. Formally, rearranging (9), we find at the optimally chosen cutoﬀ θ∗
that

dW
f (θ∗ )
∗
,
=
−
[E[s
|
θ
]
−
V
]
dθ∗
F (θ∗ )

capturing the additional pay that is necessary to induce (marginally) higher turnover.
Instead of CEO-specific attributes (e.g., his disutility from losing his job), the increase
in pay is thus related to firm-specific attributes, e.g., through the firm’s eﬃciency loss
E[s | θ∗ ] − V < 0. This may open up a new avenue for explaining the raise in CEO pay

witnessed over the past decades, which has gone hand-in-hand with an increase in CEO
turnover (cf. Hermalin 2005).28
More generally, the positive relation between w(s) and W in Proposition 7 is consistent
with a number of recent empirical studies. Rusticus (2006), Schwab and Thomas (2006),
and Lefanowicz, Robinson, and Smith (2000) all show that CEOs’ severance pay and
golden parachutes are positively related to CEOs’ on-the-job pay.
In the comparative statics analysis in Proposition 7, the first-best benchmark θF B
changed due to an increase in V , which then made it optimal to also change the secondbest replacement policy, as captured by the cutoﬀ θ∗ . However, even if θF B remains
unchanged, the firm may want to implement a more eﬃcient replacement policy if the
cost to the firm from having an entrenched CEO is larger. This might be the case, for
example, in larger firms, given that more firm value may be lost if the CEO turns out
to be a poor match. To formalize this hypothesis, we scale both the firm value under a
potential replacement CEO, V, and the cash-flow realization under the incumbent CEO,
s, by some factor α > 0.
Proposition 8 An increase in firm size, α, is associated with higher CEO turnover, higher
severance pay, and higher on-the-job pay.
28

Hall and Liebman (1998) document that the mean value of CEO stock option grants has increased
almost sevenfold between 1980 and 1994. Similarly, Bebchuk and Grinstein (2005) find that the average
CEO pay among S&P 500 firms has increased almost threefold between 1993 and 2003. As for severance
pay, Walker (2005) points to a surge in (contractual) severance pay, while Lefanowicz, Robinson, and
Smith (2000) find that both the usage and the magnitude of golden parachutes has increased during the
1980s and 90s. For alternative arguments for why CEO pay has increased over the past decades, see
Almazan and Suarez (2003), Bebchuk and Fried (2004), Murphy and Zábojník (2004) or Dow and Raposo
(2005).
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Proposition 8 follows immediately from our previous results together with the fact that
value destruction due to CEO entrenchment is, for a given θ∗ < θF B , proportional to firm
size, as captured by α. Consistent with our results, recent studies have documented that
CEO pay indeed increases with firm size (e.g., Conyon 1997, Schwab and Thomas 2006,
Bebchuk and Grinstein 2005, and Rusticus 2006). Moreover, Proposition 8 predicts that
this positive relation between firm size and CEO pay should be additionally associated
with higher CEO turnover.
While in Propositions 7 and 8 a higher turnover likelihood ensues because CEO entrenchment becomes more costly to the firm, the equilibrium level of CEO pay and turnover
should also depend on the CEO’s benefits from becoming entrenched in the first place.
Recall that in our model the parameter B captures the private benefits that the CEO
can extract if he shirks. We would expect, for instance, that a more tightly controlled
company leaves its CEO with fewer “toys” (e.g., private jets) and fewer resources that
he can divert for private use if he is no longer fully dedicated to his job. A lower value
of B could thus capture a higher overall quality of corporate governance, which allows to
decrease the CEO’s on-the-job pay while preserving his incentives to exert eﬀort. This
reduces the CEO’s benefits from staying on even if the match value is low. Under the
optimal compensation contract, turnover will then be higher.
Proposition 9 A decrease in the CEO’s private benefits from shirking, which may be the
result of improved corporate governance, leads to less CEO entrenchment (lower θ∗ ) and
thus more turnover.

6

Renegotiations and “Golden Handshakes”

In our model, the board chooses the CEO’s compensation scheme at the time when he
is hired. The optimal choice trades oﬀ a more eﬃcient replacement policy against higher
rents for the CEO. This trade-oﬀ is formalized in the derivative of the board’s objective
function with respect to W, equation (9). A key term in this equation is the derivative
dθ∗ /dW , which captures how responsive the cutoﬀ θ∗ is to a change in the CEO’s severance
pay, and thus his informational rent. The larger dθ∗ /dW is, the cheaper it is for the firm
to reduce CEO entrenchment and thus narrow the “ineﬃciency gap” θF B − θ∗ > 0. Recall

also that an increase in severance pay must be matched by a simultaneous increase in on22

the-job pay to preserve the CEO’s incentives to exert eﬀort. As an increase in on-the-job
pay works, however, in the opposite direction, namely towards a lower cutoﬀ θ∗ , this has
a dampening eﬀect on dθ∗ /dW .
The last observation gives rise to the following problem of renegotiations. Suppose
that after the CEO has exerted eﬀort and privately observed the signal θ, the board could
oﬀer to replace the initial contract with a new one. Based on the (possibly) renegotiated
contract, the CEO would then play the message game with the board, giving rise to a
cutoﬀ signal θ∗ that is given by condition (3). The crux is now that at this interim stage
the board strictly benefits from oﬀering the CEO higher severance pay. As this no longer
necessitates a simultaneous increase in on-the-job pay, severance pay is, at this interim
stage, more eﬀective in pushing up θ∗ . (Ceteris paribus, dθ∗ /dW is higher if W is oﬀered
at the interim stage than at the ex-ante stage.)
Proposition 10 If the optimal contract under commitment (see Proposition 2) can be
renegotiated after the CEO has exerted eﬀort and observed his private signal θ, then the
board would want to oﬀer the CEO additional severance pay (“golden handshake”) at this
interim stage. Ex-ante, however, the firm is strictly better oﬀ if it can commit not to
renegotiate the initial contract.
The “golden handshake” that the CEO can expect at the interim stage undermines his
incentives to work hard ex ante. In fact, as the incentive constraint was binding under the
uniquely optimal (commitment) contract from Proposition 2, the CEO will strictly prefer
to shirk if he can expect higher severance pay later.
A stricter corporate governance standard, in particular if backed up regulatory requirements, may shore up a board’s commitment not to oﬀer generous “golden handshakes” ex
post. For instance, such commitment could become credible if changes in compensation
must be approved by a compensation committee involving independent board members.
Public pressure and fear of negative publicity, especially in the case of publicly listed
companies, may provide additional commitment for the board not to sweeten the CEO’s
(early) departure.
If we restrict attention to the class of contracts characterized in Proposition 2, then it
is straightforward to derive the equilibrium outcome under renegotiations. The optimal
contract must satisfy both the incentive constraint (4) and, in addition, the requirement
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that it will not be renegotiated later. As this leads to a level of severance pay that is
too high from an ex-ante perspective, the firm will optimally make the contract “just”
renegotiation-proof. Precisely, the optimal contract will satisfy the firm’s first-order condition (9) at the interim stage. Clearly, the firm’s profits in this case are strictly lower
than under the optimal commitment contract.
However, we can no longer be certain that the optimal renegotiation-proof contract is
indeed characterized by Proposition 2. While we know that the contract from Proposition
2 implements a given level of entrenchment at lowest cost, it is not clear that it also
provides the best possible commitment against subsequently renegotiating (upwards) the
CEO’s severance pay. As the contract from Proposition 2 makes the CEO’s on-the-job pay
E[w(s) | θ] as steep as possible, ceteris paribus a given change in W induces a relatively

small change in θ∗ , given that the CEO’s benefits from staying in oﬃce increase “faster” in

θ. While this observation would suggest that this is also the optimal renegotiation-proof
contract, this misses an additional eﬀect. Recall that the contract from Proposition 2
implements a given cutoﬀ θ∗ with the lowest feasible amount of severance pay and onthe-job pay. As is easy to show, a reduction in the level of pay reduces the sensitivity of
E[w(s) | θ] with respect to θ, with the eﬀect that a change in W now induces a larger
change in θ∗ , making it thus more attractive for the firm to subsequently renegotiate W

upwards. This “level eﬀect” works against the contract from Proposition 2 by making
it more prone to be renegotiated at the interim stage.29 We are not able to generally
characterize the optimal contract under renegotiations.

7

Better Informed Board

Model Variation
Thus far we have assumed that the CEO has better information than the board about
the match quality between him and the firm. This assumption is based on the natural
notion that the CEO knows best his own strengths and weaknesses, especially what corporate environments his personality is best suited for (albeit it may take him some time to
29

By the same token, it can no longer be assured that the incentive constraint (4) binds under the
optimal contract. This is because higher on-the-job pay makes it subsequently more costly to implement
a higher cutoﬀ θ∗ by raising W , given that E[w(s) | θ] becomes more sensitive to θ. Hence, the firm may
end up paying the CEO a higher rent, which induces more entrenchment, than what would otherwise be
“necessary” to induce high eﬀort.
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fully learn the firm’s environment.) Alternatively, it could be that the board, because it
knows the firm’s environment better than the newly hired CEO, is better informed about
the match quality between the CEO and the firm (albeit it may take the board some time
to get to know the CEO’s personality.) To explore this latter possibility, we now consider
the opposite case in which the board, instead of the CEO, privately observes θ.30,31 By
implication, the choice for which values of θ the CEO will be replaced now depends directly
on the board’s preferences. In contrast, in our basic model where θ was observed only by
the CEO, the cutoﬀ signal θ∗ was determined by the CEO’s preferences, as reflected in the
requirement that E[w(s) | θ∗ ] = W from (3).
Board’s Replacement Policy
The board, acting in the firm’s best interest, will retain the CEO if the expected residual
profit, E[s−w(s) | θ], exceeds the profit under a replacement CEO, V −W . In the following,

we impose an additional, albeit fairly standard, constraint, namely, that s − w(s) must

be nondecreasing (e.g., Innes 1990).32 By the same logic as in the previous analysis, it
then follows from MLRP and continuity of Gθ (s) that E[s − w(s) | θ] is strictly increasing

θ. Also, like before, we first assume that both Θ+ and Θ− have positive mass and then
show later under what conditions this will be the case. Accordingly, the board’s optimal
replacement policy is characterized by a unique interior cutoﬀ signal θ∗Board satisfying
E[s − w(s) | θ∗Board ] = V − W.

(15)

Note that the CEO’s incentive constraint (4) remains unchanged, except that we need
to substitute the board’s optimal cutoﬀ θ∗Board . In what follows, it proves convenient to
refer to the previously optimal cutoﬀ when the CEO had private information by θ∗CEO (see
condition (3)).
30

If both the board and the CEO could observe θ, while assuming that θ is non-verifiable, then the firm
would benefit (also ex-ante) from allowing interim (re-)negotiations. If instead only the CEO observes θ,
we have shown in Proposition 10 that the firm would like to commit not to renegotiate. As we will show in
this section, if only the board can observe θ, then the optimal commitment contract is renegotiation-proof.
31
In the Introduction we provide an alternative interpretation of the assumption that the board observes
θ based on the complementary role of boards as advisors to the CEO, as emphasized in Adams and Ferreira
(2007).
32
If we assume that γ ≤ 1, then this constraint is already implied by our previous requirement that w(s)
must be falsification-proof. Like the previous requirement that w(s) is nondecreasing, the requirement
that s − w(s) is nondecreasing is only invoked to shorten the subsequent derivation of results and will not
bind in equilibrium.
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As the firm is the residual claimant, from an ex-ante perspective it would again be
optimal to specify θ∗Board = θF B . But this is not necessarily the board’s ex-post optimal
choice. To see this most clearly, suppose first that W = 0. In this case, it holds that
E[w(s) | θ] > W for all θ > θ, and thus, in particular, that E[s − w(s) | θF B ] < V − W .

Hence, the board would strictly prefer to replace the CEO at θ = θF B . Consequently, if

W = 0, the equilibrium cutoﬀ θ∗Board must be higher than the first-best cutoﬀ θF B for any
contract w(s) that satisfies the CEO’s incentive constraint (4).
This result provides the perfect mirror image to the corresponding result for the previously analyzed case where the CEO observes θ. The intuition is, however, the same.
It rests on the notion that, in order to induce the CEO to exert eﬀort, he must receive
(ex-post) rents when he stays in oﬃce. While this biases the CEO towards staying, it
creates the opposite bias for the board.
On-the-Job Pay
Based on the preceding argument, it follows intuitively that the optimal on-the-job pay
scheme must be again characterized by Proposition 2. Since θ∗Board is too high (relative to
the first-best cutoﬀ θF B ), the goal of the optimal contract design is now to reduce θ∗Board .
For a given level of severance pay W , if the optimal on-the-job pay scheme did not follow
the characterization in Proposition 2, then it would be possible to shift the CEO’s on-thejob pay w(s) further into high cash-flow states, thus shifting his expected on-the-job pay
E[w(s) | θ] further into high signal (i.e., θ) states. This would reduce the board’s optimal

cutoﬀ θ∗Board and push it closer to θF B .
(Optimal) Severance Pay

As for severance pay, there is an interesting diﬀerence compared to the previous case
where the CEO had private information. In the previous case, there was a strictly positive
relation between severance pay W and the optimal cutoﬀ θ∗CEO . While now a given cutoﬀ
θ∗Board is still associated with a unique compensation package (W, sb), provided that w(s)

follows the characterization in Proposition 2, the relation between θ∗Board and W may
now no longer be everywhere monotonic. Condition (15), which pins down θ∗Board , would
suggest that to implement a lower cutoﬀ W must increase. But this leaves the on-the-job
pay w(s) constant. Crucially, as long as θ∗Board > θF B and thus E[w(s) | θ∗Board ] > W

holds, a reduction in θ∗Board relaxes the CEO’s incentive constraint (4). If this eﬀect is
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suﬃciently strong, then a lower θ∗Board may be compatible with both lower on-the-job pay
and lower severance pay. Note, however, that as severance pay is costly, at the firm’s
optimal choice of W , provided that this is interior with W > 0, the more “direct” channel
must be stronger such that dθ∗Board /dW < 0. As the first-order eﬀect of a marginal change
of θ∗Board at θ∗Board = θF B on the firm’s profits is zero, it then follows that also if W > 0
is optimal, there is still entrenchment in equilibrium: θ∗Board > θF B . (Recall that we have
already shown that θ∗Board > θF B holds for W = 0.)33
Equilibrium
Note that these observations all presume that a solution to the board’s program exists.
Unlike previously, condition (1) is, however, no longer suﬃcient to ensure that it is indeed
optimal to elicit the CEO’s eﬀort. To obtain a lower boundary for the firm’s expected
profit if the CEO exerts eﬀort, suppose that the board chooses W so as to implement
θ∗Board = θF B . In this case, the “kink” sb0 that characterizes the CEO’s optimal on-the-job
pay must solve

γ

Z

θ

θF B

Z

s

se0

[GθF B (s) − Gθ (s)]dsf(θ)dθ = B,

(16)

while the corresponding severance pay W0 is given by
Z s
[1 − GθF B (s)]ds.
W0 = E[w(s) | θF B ] = γ
se0

The requirement that the firm’s expected profits ω exceed V is then given by34
Z θ
E[s | θ]f (θ)dθ + F (θ∗ )V − B − W0 > V.

(17)

θ∗

Note that this assumes that such a contract is indeed feasible, i.e., that a solution sb0 > s
for (16) indeed exists. From (16) this is the case if
Z θ Z s
[GθF B (s) − Gθ (s)]dsf(θ)dθ > B.
γ
θF B

(18)

s

33

Admittedly, these observations hide some further technicalities. Note that the firm chooses W , which
together with some w(s) pins down the unobserved chosen cutoﬀ θ∗Board . However, for given W multiple
choices of w and thus θ∗Board may be compatible with the binding constraint (4). (As θ∗Board changes
continuously in W and sb, note that it is again immediate that (4) binds by optimality.) If all compatible
choices of w lead to values θ∗Board ≥ θF B , then by optimality the board will, for given W, choose the
(lowest) on-the-job pay scheme, corresponding also to the lowest cutoﬀ, in which case we can talk of a
functional relationship between W and θ∗Board . The argument in the main text is then further restricted
to the case where at an interior optimum W > 0 this function is continuously diﬀerentiable.
34
Clearly, condition (17) is satisfied if B is suﬃciently small as this aﬀects ω both directly and indirectly
via a reduction of W0 (with W0 → 0 and B → 0).
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Proposition 11 Suppose instead of the CEO it is now the board who privately observes θ.
Suppose also that γ is not too small such that (18) is satisfied in addition to (17), ensuring
that it is both feasible and optimal to induce the CEO to exert eﬀort. Then we have the
following results:
i) The optimal on-the-job pay scheme w(s) (still) follows the characterization in Proposition 2.
ii) The board optimally chooses the CEO’s compensation package such that θ∗Board > θF B ,
implying that there is ineﬃciently high CEO turnover.
iii) If it is optimal to oﬀer a strictly positive severance pay W > 0, then at the thereby
implemented cutoﬀ it holds that dW/dθ∗Board < 0: To (locally) narrow the ineﬃciency gap
θ∗Board − θF B > 0, the board would have to increase the CEO’s severance pay.
Note that Proposition 11 does not assert that W > 0 holds generally under the optimal
contract. Whether W has an interior solution will depend on how the marginal eﬃciency
gain from a decrease in θ∗Board (recall that θ∗Board < θF B ) compares with the marginally
higher rent that must be left to the CEO.35
Discussion
By Proposition 11, for the case where the board privately observes θ, implying that
the CEO is replaced ineﬃciently often, the use of severance pay makes it credible that the
CEO is replaced less frequently, thus improving eﬃciency. As noted in the Introduction,
in Almazan and Suarez (2003) severance pay also benefits the CEO, albeit in their model
symmetric information ensures that the board’s replacement decision is always first-best
eﬃcient, in contrast to our model. However, by aﬀecting the renegotiation outcome between the CEO and the board, severance pay can provide the CEO with stronger ex-ante
eﬀort incentives than incentive pay.36 Closer to our setting, in Berkovitch, Israel, and
Spiegel (2000) severance pay also commits against ineﬃcient replacement. In their model,
a replacement CEO, whose ability is unknown, makes firm value more uncertain, which is
beneficial to shareholders if the firm is levered.
35
A suﬃcient condition for W > 0 can be derived in analogy to condition (13), albeit now the corresponding condition −dW/dθ∗ < f (θ∗ ) [E[w(s) | θ∗ ] − V ] must hold at θ∗ = θ∗Board > θF B that applies for
W = 0.
36
Though they do not focus on severance pay, Fisman, Khurana, and Rhodes-Kropf (2005) also consider
a model in which the board may replace the CEO ineﬃciently often. In their model, however, this is
because the board gives in to the misguided activism of misinformed and biased shareholders.
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Comparative Analysis
We next compare the outcome with a “weak board”, where the board needs to elicit
the CEO’s private information, to that with a “strong board”, where this information lies
with the board.
Corollary 1 Comparing the two regimes where either the CEO or the board observes θ,
we have the following results:
i) Under the optimal compensation package, there is strictly more CEO turnover if the
board observes θ, i.e., it holds that θ∗Board > θF B > θ∗CEO .
ii) If the CEO observes θ, then higher severance pay is associated with higher CEO
turnover. If the board observes θ, then, at least locally at an interior solution, higher
severance pay is associated with lower CEO turnover.
There are thus two key distinctions between the two regimes. First, ceteris paribus,
there is strictly more CEO turnover if the board observes θ. Second, the relationship
between severance pay and CEO turnover, which is always positive if the CEO observes
θ, may have the opposite sign if the board is “informationally” strong. A brief caveat is
in order. Any comparison between the two regimes is based on the assumption that all
primitives of the model remain fixed. In a richer model, however, the question of who
has private information about the match value might itself be endogenous (depending, for
instance, on the model’s primitives such as V or F (θ).37
We conclude the comparison between the two regimes with the following result.
Proposition 12 Suppose instead of the CEO it is now the board who privately observes
θ. Then the optimal (commitment) contract from Proposition 11 will not be renegotiated
at the interim stage.
This result stands in contrast to the discussion in Section 6. If the board has private
information, the firm thus no longer benefits from tying the board’s hands to prevent it
from renegotiating the contract with the CEO. To see why this holds, suppose that the
37

A drawback of our approach with a continuum of signals θ and a continuum
s is that we cannot explicitly compare the firm’s profits under the two regimes.
choice of W depends on “local” conditions such as the densities f (θ) or Gθ (s)
θ = θF B , it is generally not possible to compare the respective optimal levels of
the remaining ineﬃciencies).
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of cash-flow realizations
Given that the optimal
to the left and right of
W (or, for that matter,

CEO could make a new oﬀer at the interim stage, i.e., after he exerted eﬀort and after
the board observed θ.38 Though from θ∗Board > θF B there would be strict gains from
renegotiating as long as θ ∈ [θ∗Board , θF B ), this is not feasible as θ is the boards’s private

information. Any “wage cut” that the CEO oﬀered so as to push down θ∗Board would also be
preferred by all “board types” θ > θ∗Board . This follows in turn as by construction the initial
contract from Proposition 2 makes the CEO’s compensation as steep as possible, implying

that if any other contract that is oﬀered at the renegotiation stage was preferred by some
type θ0 , it would be strictly preferred by all higher types θ > θ0 .39 However, if the CEO
preferred an on-the-job compensation that was less attractive but that would implement
a lower cutoﬀ θ∗Board , then this would contradict optimality of the initial (commitment)
contract.

8

Conclusion

This paper develops a new theory of “information based” entrenchment. The on-the-job
pay that the CEO must be oﬀered to keep him from shirking biases him towards staying
on even if his “match value” with the firm is strictly below that of a potential replacement
CEO. If the CEO has private information about this match value, then this bias will lead
to entrenchment: The CEO is replaced less often than he should be. We showed that CEO
entrenchment can be reduced with severance pay, albeit higher severance pay has to go
hand-in-hand with higher on-the-job pay. Absent any further restrictions, the optimal onthe-job pay scheme is a high-powered, discontinuous bonus scheme. We showed, however,
that if the CEO can (at private costs) falsify cash flows, then under some circumstances
the optimal on-the-job pay becomes a piecewise linear (option-type) contract.
We derived several implications from this model. In terms of public policy as well as
corporate governance, we showed that while imposing a cap on the ex-ante negotiated
severance pay is against the firm’s interest as it ineﬃciently reduces turnover, a commitment not to pay ex-post “golden handshakes” enhances firm value. In our model, the
expectation of “golden handshakes” undermines the CEO’s incentives to work hard.
38

As this is only “cheap talk”, we may also suppose that this is preceded by the board’s announcement
whether it intends to replace the CEO or not. However, the board only makes its final decision after it
accepted or rejected the CEO’s new oﬀer. In addition, the subsequent arguments extend to the case where
the board can make a new oﬀer at the interim stage, which leads to a game of signaling.
39
From θ∗Board > θF B there are clearly no mutual gains from renegotiating severance pay.
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Our model also predicts a positive correlation between CEO turnover and pay. In
contrast to extant theory, however, the increase in pay does not represent compensation
for the CEO’s higher risk of being fired, but represents additional rent. As we argued,
in our theory the respective pay level (or pay rise) would thus be linked rather to firm
characteristics than to characteristics of the CEO’s job market. Other predictions that we
obtained from the model included a positive correlation between firm size and both pay
and CEO turnover.
Our analysis thus enriches the extant theory on (optimal) CEO turnover. CEO entrenchment creates a wedge between the firm’s eﬃcient replacement decision and observed
turnover. This should be taken into consideration when forming hypotheses about the
factors that aﬀect CEO turnover. Also, our analysis showed how the risk of entrenchment
and thus ineﬃcient turnover should influence the optimal design of CEO compensation,
i.e., both the level of severance pay and on-the-job pay as well as the optimal form of
on-the-job pay.
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Appendix

Proof of Proposition 1. The fact that W > 0 follows from the argument in the main
text. We next prove that it is uniquely optimal to give the CEO an on-the-job pay scheme
of the form w(s) = 0 if s < ŝ and w(s) = s if s ≥ ŝ for some ŝ ∈ (s, s).

We argue to a contradiction. Suppose it was optimal to implement a given cutoﬀ signal

∗

θ with a diﬀerent on-the-job pay scheme w(s),
e
and denote the corresponding severance
f. We show that there then exists some on-the-job pay scheme w(s) such that
pay by W

(i) the incentive constraint (4) remains binding and (ii) we can still implement the same
θ∗ –though now with a lower severance pay W . That is, in a slight abuse of notation, we
f) = θ∗ and W < W
f,
show that the new on-the-job pay scheme satisfies θ∗ (w, W ) = θ∗ (w,
e W
which by inspection of (6), contradicts the optimality of w(s).
e
f and w(s) with w(s) = 0 for s < sb0
We proceed in two steps. We first choose W = W

and w(s) = s for s ≥ sb0 such that θ∗ (w, W ) = θ∗ . That is, defining ∆(s) := w(s)
e − w(s),

we have that

Z

s

∆(s)gθ∗ (s)ds = 0.

(19)

s

Given the construction of w(s), there exists a value se ∈ (s, s) such that ∆(s) ≥ 0 for all
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s < se and ∆(s) ≤ 0 for all s > se, where both inequalities are strict over sets of positive
measure. Take now any signal b
θ > θ∗ . By MLRP of Gθ (s) and (19), it then holds that
Z sh
Z s
Z s
geθ (s)
ge(s)
∆(s)geθ (s)ds =
∆(s)gθ∗ (s)
∆(s)gθ∗ (s) θ
ds +
ds
(20)
gθ∗ (s)
gθ∗ (s)
s
s
sh
Z
geθ (e
s)
<
∆(s)gθ∗ (s)ds = 0,
gθ∗ (e
s) S
which implies the incentive constraint (4) is slack under w(s) and W .
In a second step, we can now construct the asserted pay scheme with w(s) = 0 for s < sb
f. In order to do this, we continuously increase the
and w(s) = s for s ≥ sb and W < W = W
threshold sb0 in w(s) and decrease W , while still satisfying θ∗ (w, W ) = θ∗ , until (4) again
binds. Here, existence of a solution to the respective two equations (namely, the binding
constraint (4) and the requirement that E[w(s) | θ∗ ] = W ) is ensured from continuity of

all payoﬀs in sb0 as well as W and the fact that (4) is violated as sb0 → s.40 Q.E.D.

Proof of Proposition 2. By the argument in the main text, the manipulation problem
adds one additional constraint to the maximization problem: The slope of w(s) must not
exceed γ.41 As in the proof of Proposition 1 we argue to a contradiction. Suppose thus that
to implement a given cutoﬀ signal θ∗ a diﬀerent on-the-job pay scheme w(s)
e
was chosen.

Like in the proof of Proposition 1, we can then again construct w(s) with w(s) = 0 for

s < sb0 and w(s) = γ(s − sb0 ) for s ≥ sb0 satisfying the following conditions. First, (19) must

be satisfied. Second, as w(s)
e
must be continuous and as (where diﬀerentiable) the slope

of w(s)
e
cannot exceed γ, we have again a value se ∈ (s, s) such that ∆(s) ≥ 0 for all s < se

and ∆(s) ≤ 0 for all s > se, where both inequalities are strict over sets of positive measure.
We can now fully apply the final steps from the proof of Proposition 1. To see this,

note that the step in (20) only relies on the just described properties of the function ∆(s).
Hence, we have again that the incentive constraint (4) is slack under (w(s), W ), which
then allows to construct a more profitable contract with a lower severance pay.
Uniqueness of (W, sb) follows as from substituting (3) into the binding constraint (4) it

must hold that

γ

Z θ ∙Z
θ∗

40

se

s

¸
[Gθ∗ (s) − Gθ (s)] ds f(θ)dθ = 0,

(21)

The equation system may have more than one solution. In this case, the firm strictly prefers the one
with the lowest value of W .
41
From convexity of h(·) this will also ensure that the resulting (piecewise linear) compensation scheme
is indeed falsification-proof.
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where we used that E[w(s) | θ] = γ

Rs
se

[1 − Gθ (s)]ds. Condition (21) gives thus indeed rise

to a unique value sb, which from (3) leads to a unique value W .42 Q.E.D.

Proof of Proposition 3. By Proposition 2, an increase in γ increases the slope of the
optimal on-the-job pay scheme to the right of the (adjusted) threshold sb. It remains to

prove that as γ increases, implementing a given cutoﬀ signal θ∗ requires a lower amount
of severance pay.

To prove this, we totally diﬀerentiate (3), which pins down θ∗ , and the binding constraint (4) to obtain (holding θ∗ fixed)
i
R θ hR s
∗ (s)] − [1 − G ∗ (b
[[1
−
G
(b
s
)]
[1
−
G
s
)]
[1
−
G
(s)]]
ds
f(θ)dθ
∗
θ
θ
θ
θ
θ
se
dW
=
.
Rθ
dγ
s) − G (b
s)] f (θ)dθ
∗ [G ∗ (b
θ

θ

(22)

θ

The denominator of (22) is positive as Gθ (s) satisfies FOSD, which is implied by MLRP.
That the numerator is negative follows finally as [1 − Gθ (s)] / [1 − Gθ∗ (s)] is strictly in-

creasing in s for all θ > θ∗ . To see that this indeed implied by MLRP, note that as Gθ (s)

is diﬀerentiable, this is equivalent to requiring that gθ (s)/[1 − Gθ (s)] is strictly decreasing

in θ for any given s ∈ (s, s). It is well known that this condition (the Monotone Hazard
Rate Property), is indeed implied by MLRP. Q.E.D.

Proof of Proposition 4. Note first that we can again restrict consideration to on-thejob pay schemes w(s, θ) that are strictly increasing in s on a set of positive measure.
In conjunction with the fact that Gθ (s) satisfies MLRP, truthtelling then implies that
Θ− = [θ, θ∗ ) and Θ+ = [θ∗ , θ] with E[w(s, θ∗ ) | θ∗ ] = W. The following auxiliary result
follows now immediately from the Proof of Proposition 1.

Claim 1. Take two diﬀerent feasible on-the-job pay schemes w(s)
e
and w(s)
b
such that

w(s)
b = 0 for s < sb and w(s)
b = s for s ≥ sb. If E[w(s)
b | θ0 ] ≥ E[w(s)
e | θ0 ] for some θ0 < θ,
then E[w(s)
b | θ0 ] > E[w(s)
e | θ0 ] for all θ > θ0 .

To complete the proof, we must distinguish between two cases. If w(s, θ∗ ) satisfies

w(s, θ∗ ) = 0 for s < sb and w(s, θ∗ ) = s for s ≥ sb, Claim 1 and truthtelling imply that the
same on-the-job pay scheme is also chosen for all θ ≥ θ∗ . That is, the optimal menu is
42

It is useful to point here to a diﬀerence to the proof of Proposition 1. There, the respective system of
equations (namely, the binding constraint (4) and E[w(s) | θ∗ ] = W ) may still have multiple solutions, of
which only that with the lowest W is optimal.
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degenerate with w(s, θ) = w(s, θ∗ ). Suppose next that w(s, θ∗ ) takes a diﬀerent form as
above. As in the Proof of Proposition 1, we can then construct a single on-the-job pay
scheme w(s)
b satisfying w(s)
b = 0 for s < sb and w(s)
b = s for s ≥ sb such that the same cutoﬀ

signal θ∗ is implemented while the eﬀort constraint is relaxed. This follows from the fact

that E[w(s)
b | θ] > E[w(s, θ) | θ] for all θ > θ∗ , which in turn follows from Claim 1 and the

truthtelling requirement for the original menu. As in Proposition 1, we can finally adjust
the new (single) on-the-job pay scheme w(s)
b
so as to implement θ∗ with a lower severance

pay. Q.E.D.

Proof of Proposition 5. Totally diﬀerentiating (3), which pins down θ∗ , and the constraint (4) while substituting the optimal on-the-job compensation scheme from Proposition 2 yields
dθ∗
1
= − hR s
dW
γ

Rθ

[Gθ∗ (b
s) − Gθ (b
s)] f(θ)dθ
θ∗
i hR
i.
θ
∂Gθ∗ (s)
ds
s
)]
f(θ)dθ
∗
∗ [1 − Gθ (b
∂θ
se
θ

(23)

To evaluate the sign of (23), note that MLRP implies that Gθ (s) is decreasing in θ for
all s ∈ (s, s), implying that dθ∗ /dW > 0. That on-the-job pay must then increase as

well, through a reduction of sb, follows immediately from (4). (Note for this also that from
Rθ
E[w(s) | θ∗ ] = W the first-order eﬀect of the initiated change in θ∗ on θ∗ E[w(s) | θ]f(θ)dθ

is zero.) Q.E.D.

Proof of Proposition 7. We show that the optimal choice of W is strictly increasing in
V . By the argument in Proposition 5 this implies that the corresponding optimal choice of
θ∗ is also strictly increasing, together with the value of on-the-job pay (through a reduction
in sb). Writing out explicitly the first-order condition from (9), we have that
−

dθ∗
f(θ∗ ) [E[s | θ∗ ] − V ] − 1 = 0.
dW

(24)

Implicit diﬀerentiation of (24) gives
dW
dθ∗
1
=−
f(θ∗ ) 2
> 0,
dV
dW
d ω/dW 2
where d2 ω/dW 2 < 0 must hold at an interior optimum. (Note that we also use strict
quasiconcavity of ω for uniqueness of the optimal W and thus θ∗ .) Q.E.D.
Proof of Proposition 8. In analogy to the proof of Proposition 7 we only have to
show that the optimal choice of W is strictly increasing in α. For this note first that the
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first-order condition (24) now becomes
−

dθ∗
f (θ∗ )α [E[s | θ∗ ] − V ] − 1 = 0,
dW

(25)

while we can still substitute dθ∗ /dW from (23). Implicit diﬀerentiation of (25) gives
dW
1
dθ∗
> 0,
=
f(θ∗ ) [E[s | θ∗ ] − V ] 2
dα
dW
d ω/dW 2
where we now used from Proposition 6 that E[s | θ∗ ] < V must hold from θ∗ < θF B .

Q.E.D.

Proof of Proposition 9. We show first that in order to implement a given cutoﬀ signal
θ∗ , the higher is B the higher must also be the severance pay W . We totally diﬀerentiate
(3), which determines θ∗ , and the constraint (4) to obtain
1 − Gθ∗ (b
s)
dW
=R
> 0,
θ
dB
s
)
−
G
(b
s
)]
f(θ)dθ
∗ [Gθ ∗ (b
θ
θ

(26)

where the sign follows again from MLRP of Gθ (s), which implies FOSD.
b . The optimal compensation package specifies an amount
Take now some value B = B

c and some on-the-job pay scheme w(s) = w(s),
of severance pay W = W
b
which is in turn

characterized by a unique threshold sb = sb0 . Denote the corresponding cutoﬀ signal by
∗
e > B,
b we know from (26) that in order to implement the same cutoﬀ
θ∗ = b
θ . If B = B
∗
f satisfying
signal θ∗ = b
θ , the severance pay would have to increase to some value W = W
f>W
c. To still satisfy (4), the CEO’s expected on-the-job pay must also increase, i.e.,
W

the new threshold sb = sb00 must satisfy sb00 < sb0 .

b sb = sb0 , W = W
c,
Consider next dω/dW from (9). By construction, we have for B = B,
∗
and θ∗ = b
θ that the derivative is just zero. (This is just the first-order condition.) We now

e sb = sb00 , W = W
f, and
want to evaluate the sign of the derivative when we substitute B = B,
∗
θ∗ = b
θ , i.e., we want to evaluate the sign of the derivative at the point where with higher

private benefits the same cutoﬀ signal is implemented, albeit with higher severance pay

and a higher expected on-the-job pay. We show that the derivative (9) is then negative.
∗
e and
This is the case if at θ∗ = b
θ the derivative dθ∗ /dW is strictly lower when B = B

f and sb = sb00 . Given that sb00 < sb0 , this in turn holds if the derivative (23) is
thus W = W

strictly increasing in sb. To show that this is the case, we rearrange (23) to obtain
⎞
Ã
! ⎛R θ
∗
∗
[G
(b
s
)
−
G
(b
s
)]
f(θ)dθ
1
dθ
−1
θ
⎝ θh∗R θ
i ⎠.
=
R s ∂Gθ∗ (s)
θ
dW
γ
ds
∗
s)] f(θ)dθ
∗ [1 − G (b
se

∂θ

θ
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θ

(27)

The first expression in parentheses is positive by dGθ∗ (b
s)/dθ∗ < 0, which is implied by
FOSD and thus by MLRP, strictly increasing in sb. Next, after some transformations, we

have that the sign of the derivative of the last term in (27) with respect to sb is given by
the expression

Z

θ

θ∗

[gθ∗ (b
s) [1 − Gθ (b
s)] − gθ (b
s) [1 − Gθ∗ (b
s)]] f (θ)dθ > 0.

(28)

The fact that (28) is also strictly positive follows again from MLRP, which implies the
Monotone Hazard Rate Property: gθ (s)/[1 − Gθ (s)] must be strictly decreasing in θ for all
e if we evaluate (9) at the value W = W
f
s ∈ (s, s). Hence, we have shown that given B = B,
∗

where θ∗ = b
θ , then the derivative is strictly negative. Given strict quasiconcavity of the
∗
objective function, ω, and the fact that θ∗ (and thus, in particular, b
θ ) is interior, we thus
e the optimal severance pay must be strictly lower than W = W
f. As W
f
have that for B = B
e > B,
b this
was constructed to ensure that the cutoﬀ stays unchanged after an increase to B

implies from Proposition 5 that under the optimal compensation package there is more
e than if B = B
b < B.
e Q.E.D.
entrenchment if B = B
Proof of Proposition 10. It is straightforward from θ∗ < θF B that at the interim stage

the firm could only benefit from oﬀering a still higher severance pay. (Any other oﬀer
would, if accepted, only result in a windfall profit for the CEO.) At the interim stage the
derivative of the firm’s profits ω with respect to W is given by
−

dθ∗
f(θ∗ ) [E[s | θ∗ ] − V ] − F (θ∗ ),
dW

where we used that E[w(s) | θ∗ ] = W . This is clearly strictly higher than (9) if the
respective function dθ∗ /dW > 0 is strictly larger at the interim stage than ex-ante (i.e.,

as used for (9)).
At the interim stage we obtain from implicit diﬀerentiation of the requirement that
E[w(s) | θ∗ ] = W (cf. condition (3))
dθ∗
1
1
= − R s ∂G ∗ (s) > 0,
θ
dW
γ
ds
∗
se

(29)

∂θ

where we have further substituted the optimal contract (cf. Proposition 2) and integrated
by parts to transform E[w(s) | θ∗ ]. Comparing this with the respective expression for the
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ex-ante stage (cf. (23)), we find that the latter is equal to (29) multiplied by
Rθ

[Gθ∗ (b
s) − Gθ (b
s)] f (θ)dθ
.
Rθ
s
)]
f
(θ)dθ
∗ [1 − Gθ (b
θ

θ∗

The assertion thus follows as this expression is indeed always strictly smaller than one.
The preceding argument also implies that the unique optimal commitment contract
is not renegotiation-proof. This immediately implies that the firm strictly benefits from
commitment. Q.E.D.
Proof of Proposition 11. It is helpful to first recall the following observations. As by
optimality the incentive constraint (4) still binds, the firm’s objective is again to maximize
ω. In addition, for W = 0 we have always θ∗ > θF B (where we abbreviate θ∗ = θ∗Board ).
Note also that from the arguments in the main text it remains to prove the assertion on
the optimal on-the-job pay. We now obtain, in contrast to the case with CEO private
information, an interior cutoﬀ θ∗ > θ also if W = 0. To prove the assertion on the
optimal on-the-job pay scheme we thus proceed somewhat diﬀerently than in the proof of
Proposition 2 (respectively, that of Proposition 1). It is convenient to first suppose that
the on-the-job pay takes on the asserted form and to make several observations for this
case. For all θ∗ where the respective contract is feasible (given that sb ≥ s) we have from
substituting (15) into the binding constraint (4) the requirement that

¸
Z θ∙ Z s
∗
γ
[Gθ∗ (s) − Gθ (s)] ds + [E[s | θ ] − V ] f(θ)dθ = B.
θ∗

(30)

se

As the left-hand side is strictly decreasing in sb, this pins down a unique value and thus also

a corresponding unique value W . As noted in the main text, however, the thereby defined
(continuously diﬀerentiable) function W of θ∗ may now no longer be monotonic. For what

follows, we will only need monotonicity over the range of values θ∗ ≤ θF B (though the

respective cutoﬀ will clearly not arise in equilibrium).

Claim 1. For all feasible θ∗ ≤ θF B and corresponding compensation contract (w, W ) that

satisfies the characterization of Proposition 11 we have that θ∗ represents a continuous

and strictly decreasing function of W (with corresponding adjustment of w).
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Proof. It is convenient to rewrite the binding constraint (4) and (15) as follows:
ψ1
ψ2

¸
Z θ∙ Z s
γ
: =
[1 − Gθ (s)] ds − W f(θ)dθ − B = 0,
θ∗
se
∙ Z s
¸ ∙
¸
Z s
: = γ
[1 − Gθ∗ (s)] ds − W − s +
[1 − Gθ∗ (s)] ds − V = 0,
se

(31)

s

which has the determinant D :=
that

∂ψ1 ∂ψ2
∂θ∗ ∂e
s

−

∂ψ1 ∂ψ2
∂e
s ∂θ∗

< 0, given that for θ∗ ≤ θF B we have

∙ Z s
¸
∂ψ1
= − γ
[1 − Gθ∗ (s)] ds − W f(θ∗ ) > 0,
∂θ∗
se
Z θ
∂ψ1
[1 − Gθ (b
s)]f (θ)dθ < 0,
= −γ
∂b
s
θ∗
Z s
Z s
∂ψ2
∂Gθ∗ (s)
∂Gθ∗ (s)
= −γ
ds +
ds < 0,
∗
∂θ
∂θ
∂θ
se
s
∂ψ2
= −γ[1 − Gθ∗ (b
s)] < 0.
∂b
s
With

Z θ
∂ψ2 ∂ψ1
[Gθ∗ (b
s) − Gθ (b
s)]f(θ)dθ < 0,
DW = [1 − F (θ )]
−
=γ
∂b
s
∂b
s
θ∗
we have from Cramer’s rule that dθ∗ /dW = −DW /D < 0. Q.E.D.
∗

To prove the assertion on optimal on-the-job pay, we argue again to a contradiction
f ≥ 0 together with some diﬀerent
and suppose that it was optimal to specify some W
on-the-job pay scheme w(s).
e
The argument is now largely analogous to that in the proof

of Proposition 2 and thus kept short. Like in the proof of Proposition 2, we can then again
construct w(s) with w(s) = 0 for s < sb0 and w(s) = γ(s − sb0 ) for s ≥ sb0 satisfying the
f) implement
following conditions. First, (19) must be satisfied, which implies that (w(s), W
the same cutoﬀ θ∗ (though now this is decided by the board). Recall that in the proof of
f) = θ∗ (w, W
f).
Proposition 2 this was made more explicit by writing θ∗ (w,
e W
Second, as w(s)
e
must be continuous and as (where diﬀerentiable) the slope of w(s)
e

cannot exceed γ so as to be everywhere falsification-proof, we have again a value se ∈ (s, s)

such that ∆(s) ≥ 0 for all s < se and ∆(s) ≤ 0 for all s > se, where both inequalities

are strict over sets of positive measure. By the arguments from the proof of Propositions
1 and 2, where step (20) only relies on the properties of ∆(s), we know again that the

incentive constraint (4) is slack under (w(s), W ). As we now increase the respective “kink”
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sb0 , note that this (continuously) pushes down θ∗ . As this relaxes (4), while the increase in
sb0 has the opposite eﬀect, the overall eﬀect from a marginal increase in sb0 on (4) may be
ambiguous. Still, from inspection of (4) (and using continuity) it is immediate that there

exists a highest value for sb0 where (4) is just binding. We denote the respective value by

sb and the corresponding on-the-job pay by w(s).

For a final step in the proof of Claim 2, we now have to conduct an additional case
f) < θ∗ (w,
f) satisfies θ∗ (w, W
f) ≥ θF B , then we are
distinction. If the new cutoﬀ θ∗ (w, W
e W

clearly done: We can set w(s) = w(s) and W = W such that (w(s), W ) clearly generates
f) < θ F B ,
higher profits ω and satisfies the incentive constraint (4). If, instead, θ∗ (w, W
then we still have to adjust the contract. We do so by reducing W (and, respectively, w(s)

to satisfy (4)), which from Claim 1 (continuously) pushes up the cutoﬀ. (Note again that
f) < θF B .) As always θ∗ (w, 0) > θF B , we know that there exists
we use here that θ∗ (w, W
f and θ∗ (w, W ) = θF B , which is thus again strictly more profitable
(w(s), W ) with W < W

f).43 Q.E.D.
than the original contract (w,
e W

Proof of Proposition 12. Starting from the optimal (commitment) contract (w, W )
from Proposition 11 we can restrict attention to diﬀerent on-the-job pay oﬀers w
e at the

renegotiation stage. If the CEO oﬀers w,
e then this can clearly only be mutually beneficial if

θ∗ (w, W ) > θ∗ (w,
e W ), while from optimality for the CEO we can also restrict consideration

to θ∗ (w,
e W ) ≥ θF B . Note that the new oﬀer is then accepted by all “types” θ ≥ θ∗ (w,
e W ),

i.e., including types θ ≥ θ∗ (w, W ) who would not have replaced the CEO also under the

initial contract.44 This follows from the observation that if some θ0 < θ prefers w
e over w,
i.e., if E[s − w(s)
e | θ0 ] ≥ E[s − w(s) | θ0 ], then this holds strictly for all higher types θ > θ0

(Claim 1 in the proof of Proposition 4). If the CEO preferred the new oﬀer, i.e., if
Z θ
Z θ
∗
E[w(s)
e | θ]f(θ)dθ + F (θ (w,
e W ))W >
E[w(s) | θ]f (θ)dθ + F (θ∗ (w, W ))W,
h )
θ∗ (w,W

θ∗ (w,W )

then this would also have satisfied the incentive constrain (4). Given that the firm’s profits

would be strictly higher, this contradicts optimality of (w, W ). Q.E.D.

43

It should be noted that in this proof we do not have to consider whether the constructed contracts
are indeed feasible (with sb ≥ s). As is immediate, this follows as the original contract w
e that implemented
the fixed cutoﬀ θ∗ was assumed to be feasible.
44
Likewise, if we introduced such an additional "cheap talk" stage, all θ > θ∗ (w,
e W ) would strictly
prefer to pretend to otherwise replace the CEO, provided that this statement leads to the oﬀer of w.
e

39

References
Adams, R., and D. Ferreira, 2007, A theory of friendly boards, Journal of Finance 62,
217-250.
Almazan, A., and J. Suarez, 2003, Entrenchment and severance pay in optimal governance
structures, Journal of Finance 58, 519-548.
Bagwell, L. S., and J. Zechner, 1993, Influence costs and capital structure, Journal of
Finance 48, 975-1008.
Bebchuk, L. A., and J. M. Fried, 2004, Pay without performance. Harvard University
Press: Cambridge, MA.
Bebchuk, L. A., and Y. Grinstein, 2005, The growth of executive pay, Oxford Review of
Economic Policy 21, 283-303.
Berkovitch, E., Israel, R., and Y. Spiegel, 2000, Managerial compensation and capital
structure, Journal of Economics and Management Strategy 9, 549-584.
Conyon, M. J., 1997, Corporate governance and executive compensation, International
Journal of Industrial Organization 15, 493-509.
Crocker, K. J., and J. Morgan, 1998, Is honesty the best policy? Curtailing insurance
fraud through optimal incentive contracts, Journal of Political Economy 106, 355375.
Dow, J., and C. C. Raposo, 2005, CEO compensation, change, and corporate strategy,
Journal of Finance 60, 2701-2727.
Dye, R. A., 1988, Earnings management in an overlapping generations model, Journal of
Accounting Research 26, 195-235.
DTI, 2003, Rewards for failure: Directors’ remuneration–contracts, performance and
severance, Department of Trade and Industry, London.
Edlin, A. S., and J. E. Stiglitz, 1995, Discouraging rivals: Managerial rent-seeking and
economic ineﬃciencies, American Economic Review 85, 1301-1312.
Eisfeldt, A. L., and A. A. Rampini, 2008, Managerial incentives, capital reallocation, and
the business cycle, Journal of Financial Economics 87, 177-199.
Fisman, R.J., Khurana, R., and M. Rhodes-Kropf, 2005, Governance and CEO turnover:
Do something or do the right thing?, mimeo.
Fulghieri, P., and L. S. Hodrick, 2006, Synergies and internal agency conflicts: The
double-edged sword of mergers, Journal of Economics and Management Strategy 15,
549-576.
Hall, B. J., and J. B. Liebman, 1998, Are CEOs really paid like bureaucrats? Quarterly
Journal of Economics 113, 653-691.
40

Harris, E. G., 1990, Antitakeover measures, golden parachutes, and target firm shareholder welfare, Rand Journal of Economics 21, 614-625.
Hermalin, B. E., 2005, Trends in corporate governance, Journal of Finance 60, Page
2351-2384.
Hermalin, B. E., and M. S. Weisbach, 1998, Endogenously chosen boards of directors and
their monitoring of the CEO, American Economic Review 88, 96-118.
Innes, R. D., 1990, Limited liability and incentive contracting with ex-ante action choices,
Journal of Economic Theory 52, 45-67.
Jensen, M. C., 1993, The modern industrial revolution, exit, and the failure of internal
control systems, Journal of Finance 48, 831-880.
Lacker, J. M., and J. A. Weinberg, 1989, Optimal contracts under costly state falsification,
Journal of Political Economy 97, 1345-1363.
Lambert, R. A., and D. F. Larcker, 1985, Golden parachutes, executive decision-making,
and shareholder wealth, Journal of Accounting and Economics 7, 179-203.
Lefanowicz, C. E., J. R. Robinson, and R. Smith, 2000, Golden parachutes and managerial
incentives in corporate acquisitions: Evidence from the 1980s and 1990s, Journal of
Corporate Finance 6, 215-239.
Levitt, S. D., and C. M. Snyder, 1997, Is no news bad news? Information transmission
and the role of “early warning” in the principal-agent model, RAND Journal of
Economics 28, 641-661.
Maggi, G., and A. Rodríguez-Clare, 1995, Costly distortion of information in agency
problems, RAND Journal of Economics 26, 675-689.
Murhpy, K. J., and J. Zábojník, 2004, Managerial capital and the market for CEOs,
Mimeo, University of Southern California.
Nachman, D. C., and T. H. Noe, 1994, Optimal design of securities under asymmetric
information, Review of Financial Studies 7, 1-44.
Rusticus, T. O., 2006, Executive severance agreements, Mimeo, Wharton School.
Schwab, S. J., and R. S. Thomas, 2006, An empirical analysis of CEO employoment
contracts: What do top executives bargain for? Washington and Lee Law Review
63, 231-270.
Shapiro, C., and J. E. Stiglitz, 1984, Equilibrium unemployment as a worker discipline
device, American Economic Review 75, 433-444.
Shleifer, A., and R. W. Vishny, 1989, Management entrenchment: The case of managerspecific investments, Journal of Financial Economics 25, 123-139.

41

Sonnenfeld, J. A., 1991, The hero’s farewell: What happens when CEOs retire. Oxford:
Oxford University Press.
Walker, D. I., 2005, The manager’s share, William and Mary Law Review 47, 587-662.
Yellen, J. L., 1994, Eﬃciency wage models of unemployment, American Economic Review
Papers and Proceedings 74, 200-205.

42

WORKING PAPERS

1 (2006)

Helmut Siekmann

The Burden of an Ageing Society as a Public Debt
(veröffentlicht in: European Public Law 2007 (13/3))

2 (2006)

Helmut Siekmann

Die Unabhängigkeit von EZB und Bundesbank nach
geltendem Recht und dem Vertrag über eine Verfassung
für Europa

3 (2006)

Helmut Siekmann

Die Verwendung des Gewinns der Europäischen
Zentralbank und der Bundesbank

4 (2006)

Reinhard H. Schmidt
Aneta Hryckiewicz

Financial Systems - Importance, Differences and
Convergence

5 (2006)

Roman Inderst
Holger M. Mueller
Felix Münnich

Financing A Portfolio of Projects

6 (2006)

Roman Inderst
Holger M. Mueller

A Lender-Based Theory of Collateral

7 (2006)

Joachim Wieland

Staatsverschuldung als Herausforderung für die
Finanzverfassung (veröffentlicht in: JZ 2006, S. 751 ff.)

8 (2007)

Helmut Siekmann

Der Anspruch auf Herstellung von Transparenz im
Hinblick auf die Kosten und Folgekosten der
Steinkohlesubventionierung und den Börsengang der
RAG AG

9 (2007)

Henry Ordower

Demystifying Hedge Funds: A Design Primer
(veröffentlicht in: UC Davis Business Law Journal 2007
(7/2), S. 323-372)

10 (2007)

Helmut Siekmann

Die Spielbankabgabe und die Beteiligung der
Gemeinden an ihrem Aufkommen – zugleich ein Beitrag
zu den finanzverfassungsrechtlichen Ansprüchen der
Gemeinden
(veröffentlicht in: Organisation und Verfahren im sozialen
Rechtsstaat, Festschrift für Friedrich E. Schnapp zum

70. Geburtstag, Herausgegeben von Hermann Butzer,
Markus Kaltenborn, Wolfgang Meyer, 2008, S.319-345)
11 (2007)

Symposium am
26.11.2007 in
Frankfurt am Main

Neuordnung der föderalen Finanzbeziehungen

12 (2007)

Stefan Gerlach
Peter Kugler

Deflation and Relative Prices: Evidence from Japan and
Hong Kong

13 (2007)

Katrin AssenmacherWesche
Stefan Gerlach
Toshitaka Sekine

Monetary Factors and Inflation in Japan

14 (2007)

Guntram B. Wolff

Schuldenanstieg und Haftungsausschluss im deutschen
Föderalstaat: Zur Rolle des Moral Hazard

15 (2008)

Helmut Siekmann

Föderalismuskommission II für eine zukunftsfähige
Gestaltung der Finanzsystem nutzen

16 (2008)

Katrin AssenmacherWesche
Stefan Gerlach

Ensuring Financial Stability: Financial Structure and the
Impact of Monetary Policy on Asset Prices

17 (2008)

Helmut Siekmann

Stellungnahme für die öffentliche Anhörung des
Haushaltsausschusses zu dem Gesetzentwurf der
Fraktion der SPD und Bündnis 90/Die Grünen für ein
Gesetz zur Änderung der Hessischen
Landeshaushaltsordnung

18 (2008)

Hans Genberg
Cho-Hoi Hui

The credibility of The Link from the perspective of
modern financial theory

19 (2009)

Helmut Siekmann

Stellungnahme für die öffentliche Anhörung des
Ausschusses für Wirtschaft, Mittelstand und Energie und
des Haushalts- und Finanzausschusses des Landtags
Nordrhein-Westfalen
Keine Hilfe für Banken ohne einen neuen
Ordnungsrahmen für die Finanzmärkte

20 (2009)

Chun-Yu Ho
Wai-Yip Alex Ho

On the Sustainability of Currency Boards:
Evidence from Argentina and Hong Kong

21 (2009)

Stefan Gerlach

The Risk of Deflation

22 (2009)

Tim Oliver Berg

Cross-country evidence on the relation between equity
prices and the current account

23 (2009)

Melanie Döge
Stefan Jobst

Aktienrecht zwischen börsen- und
kapitalmarktorientiertem Ansatz

24 (2009)

Helmut Siekmann

Die Schaffung von Einrichtungen der Finanzaufsicht auf
EU-Ebene
Stellungnahme zu dem Vorschlag der
Sachverständigengruppe unter dem Vorsitz von Jacques
de Larosière

25 (2009)

Helmut Siekmann

Die Neuordnung der Finanzmarktaufsicht

26 (2009)

Helmut Siekmann

Stabilisierung der WestLB AG durch Garantien des
Landes NRW
Stellungnahme für die öffentliche Anhörung des
Haushalts- und Finanzausschusses des Landtags
Nordrhein-Westfalen am 29. Oktober 2009

27 (2009)

Roman Inderst

Loan Origination under Soft- and Hard-Information
Lending

28 (2009)

Hasan Doluca
Roman Inderst
Ufuk Otag

Bank Competition and Risk-Taking When Borrowers
Care about Financial Prudence

29 (2009)

Roman Inderst
Holger Müller

CEO Replacement under Private Information

