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Abstract

This paper formalizes two facts: (i) firms can abandon previously-funded projects, and
(i1) managers have private information relevant for the abandonment decision. I show
that, because of the abandonment option, it can be optimal to pay managers shut-down
bonuses. This counter-intuitive finding is the consequence of managers losing the
opportunity to manage abandoned projects, to learn new information, and to receive
optimal informational rents. The key implication for executive compensation is that it
can be efficient to pay bonuses to “failing” executives. This can mute, and even reverse,
the expected positive relationship between optimal executive pay and the firm’s
performance. I also show that giving golden parachutes to executives of an acquisition
target can be efficient, even following the target’s poor performance. Finally, I show that
regulatory intervention to preclude or restrict “pay-for-failure” limits the ability of firms
to downsize, prolonging industry recessions and impeding reallocation of assets toward
their most productive use.
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1. Introduction

For the owners of a firm, assuring that managers identify and select appropriate
investments is critical. This fact is recognized by practitioners and academics, and a
large literature studies the incentives for managers to fund suitable projects. Most
projects evolve over time; managers should re-evaluate them as they learn new
information. Abandoning or scaling down a project, if the new information warrants this,
is vital for maximizing the value of the firm. But convincing managers to abandon
investments is complicated: managers have superior information about the projects they
control; they can affect project cash flows; and they may be reluctant to scale back the
assets under their control. Providing incentives for managers to efficiently manage
contraction is the focus of this paper.

Efficient decisions to scale back or abandon projects midstream are of great
importance to firms and industries. For the firm, the abandonment and scale-back
options, if properly exercised, increase the value of any investment (see Dixit and
Pindyck, 1994 and Trigeorgis, 1999). For industries with excess capacity, downsizing
delays deepen recessions and eventually lead to “right-sizing” through costly changes in
corporate ownership (Jensen, 1993). Further, shutting down investments is an integral
component of the “creative destruction” of capitalism (Schumpeter, 1942).

But abandoning or scaling back existing investments is traumatic for the firm and
its managers. Downsizing, product-market exits, segment sales, layoffs, geographical
pull-backs, selling the entire firm: all usually generate negative publicity and career
uncertainty for managers. Asset disposals may reduce the value of the manager’s

employment relationship. Also, the labor market may view the reversal of a prior



investment as admission of a bad decision (though this is not a component of my analysis
below). Thus, for many reasons, managers are reluctant to downsize (for evidence, see
Jensen, 1993). This makes it vital to explicitly consider project-abandonment incentives
when designing compensation plans.

A major incentive problem complicating proper abandonment decisions is
asymmetric information. The firm’s owners and boards of directors don’t have access to
the CEO’s (and lower-level managers’) information about the firm’s portfolio of projects.
And while there is a large and growing literature on convincing privately-informed
managers to make appropriate investments, until recently little work has been done on
providing incentives to abandon investments or downsize.'

Incentive implications of asset disposals are beginning to receive due attention;
two recent papers consider various issues. Arya and Glover (2003) explicitly incorporate
a principal’s abandonment option into the analysis of optimal contracting with
unobservable action by the agent. Dutta and Reichelstein (2005) study the role of accrual
accounting in providing robust incentives for managers for a range of decisions,
including asset disposals (section 3.3).

In this paper, I consider a different question: how can the firm’s owners convince
a manager to efficiently dispose of assets under his control when the manager
periodically learns private information about the assets’ value? To do this, I consider
abandonment incentives in a three-period setting. The firm’s owners hire a manager to

evaluate, review, and operate investment projects. In the first period, the manager is

! Research on optimally selecting investments under private information includes Antle and Eppen, 1985;
Antle and Fellingham, 1990; Baldenius, 2003; Dutta, 2003; Dutta and Reichelstein, 2002 and 2005; Harris
et al., 1982; Rajan and Reichelstein, 2004; and many others.

? Pfeiffer and Schneider (2005) investigate incentive issues that arise with sequential investment and
growth options.



better informed than the owners about the value of a potential project. If the project is
funded, in the second period the manager learns new information relevant for reviewing
and possibly abandoning the project. Unless the project is abandoned, the manager learns
new information and operates the project in the third period.

The most important insight of my analysis is the necessity of counter-intuitive
incentives in the form of abandonment bonuses. Abandoning investments has negative
consequences for the manager; thus, the owners must pay to convince him to make the
hard decision to abandon (or to reveal private information that triggers abandonment).

The abandonment bonus is not a consequence of empire benefits (non-pecuniary
benefits of control), which are not a part of the basic model. It is also not sub-optimal
rent extraction by the managers (for the sub-optimal rent extraction view, see Bebchuk
and Fried, 2003, 2005). Fundamentally, the bonus is the consequence of efficient
contracts: if the project continues, the manager will learn new private information and
earn future compensation above his market wage (this excess compensation is the
manager’s informational rent standard in optimal contracts for privately-informed
managers). The owners, correctly anticipating this, can reduce the manager’s pay at the
time of project review by the expected value of his future excess compensation, if and
only if the project continues. Abandoning the project means no future rents for the
manager and no ability to reduce his project-review-stage pay.

Abandonment bonuses have numerous implications for managerial and executive
compensation. First, explicitly incorporating abandonment incentives into managerial
contracts is required to counteract the reluctance of managers to dispose of assets under

their control.



Second, abandonment bonuses may have to be paid to “failing” executives,
whether failure is defined in terms of accounting income or financial returns. Accounting
write-downs and special charges frequently accompany shut-downs and sales of
underperforming assets. And if abandonment reveals bad news relative to market
expectations, the firm’s market price declines. This failure takes place at the same time
as optimal abandonment executive bonuses are paid, complicating the standard “pay-for-
performance” and relative-performance-evaluation relationships. This has major
implications for empirical studies examining these relationships and for the “pay-without-
performance” literature (see sections 6.1 and 6.2 for detailed discussion).

Third, the analysis provides a novel argument for the optimality of golden
parachutes (the payments and other benefits granted to departing CEOs of acquired
firms). Selling the firm is an ultimate form of abandonment for the CEO of a target firm;
golden parachutes provide incentives for these CEOs to make the merger decision. There
are two novel predictions from my analysis: (i) golden parachutes are optimal only in a
subset of firms; and (ii) golden-parachute payments can follow either success or failure
(see section 6.3 for details).

Fourth, the analysis suggests that long-running regulatory attempts to curb
executive pay and to strengthen the relation between pay and performance can have
significant unintended consequences. Restricting or precluding “pay-for-failure” will
limit the abilities of the owners to use contractual incentives for optimal downsizing,
abandonment, and asset sales. The effects can range from delayed industry-level
recessions from persistent excess capacity to more general economy-wide barriers to the

reallocation of assets toward their most productive use.



The rest of the paper is organized as follows. Section 2 presents the model.
Section 3 solves the firm’s owners’ value-maximization problem. Section 4 discusses the
implications for optimal managerial compensation and documents the existence of
optimal abandonment bonuses. I discuss extensions to the analysis in section 5 and

implications in section 6. Section 7 concludes.

2. The model

The firm consists of the headquarters (HQ) and an investment-center manager. HQ, who
represents the firm’s risk-neutral owners, contracts with the manager. The firm has an
investment opportunity that requires a cash outflow at the evaluation stage (i.e., at time
t=0). If funded, the project will generate cash flows during two operating periods. In
the first operating period, the firm will have an opportunity to review and shut down the
project and sell off any project assets at some exogenously-determined market price
(normalized to zero). I will refer to this first operating period as the review stage.

The investment-center manager has a wealth of local knowledge relevant for
evaluating the project; if the project is funded, the manager learns new information in
each operating period. At least some of the manager’s relevant knowledge is private.’
The standard technique for representing informational asymmetry in firms is to condense
all of the manager’s private knowledge relevant for evaluating the project at # =0 into a

single private-information variable &,. If the firm funds the project, in the review period

(t =1) the manager will learn 6, : new private information relevant for operating and

3 Some examples of relevant local information are: the manager’s knowledge of markets, selling channels,
customers, competitors’ products and prices, suppliers, product-design and engineering tradeoffs, and
alternative uses of constrained resources.



possibly shutting down the project. Unless the project is shut down, the manager will
learn new private information @, in the second operating period ¢ = 2.

The set of possible realizations of the manager’s private information at time
te {0, 1, 2} is an interval @, = [Qt , g’, ] , with higher realizations of private information

representing “good news” for the firm. To contract with the manager, HQ relies on its

knowledge of the distribution function F, (6

t) of the manager’s time-¢ private-

information random variable. As is standard in analyses of contracting and

organizational design with private information, assume that F (0, ) has a continuous
density function f£,(6,), and that the inverse-hazard-rate rate [(1 ~F(0))/ 1,(6 )] is

decreasing for all 8, (these conditions hold for the uniform, normal, chi-squared,

exponential and most other standard continuous distribution functions). The distributions

of §,,6,, and 6, are independent.

When the firm funds the project, the manager makes numerous decisions affecting
the firm’s cash flows from the project; this happens both at the project-evaluation stage
and, unless the firm exits, in each operating period. Many of the manager’s decisions are
potential sources of conflict with HQ. Two examples of such decisions are: (i) the
manager supplies personally-costly unobservable effort, which reduces the cash flows
required to fund the project and enhances cash inflows from operations; and (ii) the
manager values managerial perquisites, or “organizational slack,” and slack is costly to
the firm (see Harris, Kriebel and Raviv, 1982; Antle and Eppen, 1985; and Rajan and

Reichelstein, 2004, for further discussion and examples).



It is standard to convert incentive problems with unobservable managerial
decisions and private information into economically equivalent pure-private-information
representations by eliminating the decision variable (Demski and Sappington, 1984 and
Guesnerie and Laffont, 1984 document the equivalence of the two representations). The
decision variables can be eliminated because both private information and unobservable

actions are of interest to the HQ only as they affect the observable cash flows, c, € R, for
t€{0,1,2}. Every period ¢ €{0,1,2}, the analysis of the project can then be conducted

on the observable project cash flows ¢, and the change in the manager’s period-¢ utility

127t

[x, +7, (c 0 )] , where x, is the manager’s incremental financial compensation and the

1>t

function V, (c 0 ) captures either the manager’s incremental utility from slack or

disutility of effort. As is standard, assume 7, (c,,6,) is twice differentiable, with a well-

defined strictly positive cross-partial derivative (this is the single-crossing property used
in studies of contracting with private information; see Fudenberg and Tirole, 1991, page

259). For the “slack”™ interpretation maintained for the majority of the paper,

V,(c,,6,)=0, with %Vt(c 6,)>0 andaiz(c 6,)<0, for t€{0,1,2}."

127t 1>t 127t
t t

* For example, suppose the period-0 cash flow is ¢, =[c, +6,—s, ], where ¢, is known to all parties; 6, is
the manager’s private information; and sy >0 is the period-0 slack. If the manager’s utility from
consuming slack is a strictly increasing function (s,) the analysis is converted into the pure-private-
information setting by treating ¢, as the manager’s decision variable, with the manager’s utility-from-
slack-consumption function ¥, (c,,6,) =V (¢, +6, —¢,). Note that the conditions on the partial derivatives
are correct: holding 6, constant, increasing ¢, is equivalent to reducing slack (and thus the utility from

slack); holding ¢, constant, %Vt (¢,.6,)>0 is simply the “higher private information is good news”

t

convention. Also note that, with the “unobservable-effort” interpretation, ,(c,,6,)<0. See section 5.1 for

discussion of the effort interpretation.



The manager can quit at any time, enter the labor market, and earn some
minimum reservation utility, normalized to zero. To convince the manager to stay with

the firm, the present value of his expected incremental utility from the project must then

be non-negative each period ¢ € {0,1, 2} 2
The firm’s opportunity cost of capital relevant for evaluating the project is r,; the

manager discounts future utility at the rate 7, with r, > rf.6 The corresponding discount

factors are then y, =(1+7, )_1 and 7, =(1+r,)".

To rule out circumstances with trivial decisions (such as “never fund a project” or
“always shut down at the review stage regardless of private information”), I focus on
situations where:’

1. Both funding and not funding the project at =0 can be optimal, depending on
the manager’s period-0 private information;

2. Both continuation and shut-down at review stage can be optimal, depending on
the manager’s period-1 private information; and

3. The final operating period is non-trivial: expected period-2 project value is strictly
positive.

The Revelation Principle allows the firm to determine the upper bound on the

project’s value using a system of managerial reports and report-contingent compensation

> This presumes that, without the investment project, the manager earns exactly his reservation utility from
“normal” employment with the firm. Higher utility from “normal” employment does not change the
results.

% All of the analysis below applies when the manager and the firm have equal discount rates. I allow the
manager’s discount rate to exceed the firm’s to allow for the exogenous possibility that the manager is
separated from the firm and, thus, from future rents (because of the firm’s bankruptcy, the manager’s
mortality, or any other reason).

7 For a formal statement of these “non-triviality” conditions, see the paragraph following Proposition 2 on
page 14.



contracts (see the first paragraph of Section 3 below); the sequence of events is in Figure

1 below.
Cash flow ¢ Manager: Cash flow ¢;;
Manager's — Leamns 6,. Manager’s Contract
“slack utility” _ Submits “slack utility” settled
HQ Cash flow C,; Manager: 4 (”1 > ‘91) report v, (Cz, ‘92)
specifies Manager's — Learns 6,.
contract “slack utility” — Submits
terms Vy(¢,,6) report
Contract
settled
Manager:
— Learns 6, Contract
— Submits settled
report
— _— -
—~ —~
Project-evaluation stage =0 Review stage. Period =1 Operating stage. Period ¢ =2

Figure 1. The sequence of events: contracting, private information, managerial
reports, and project funding, exit, and operating decisions.

It is convenient to define a term to refer to an investment proceeding along the
upper path in the timeline in Figure 1: one that is funded in period 0 and continued in
period 1; for the remainder of the paper, the term /ive project will refer to such

Investment.

3. Optimal contracts

Optimal managerial compensation is shaped by efficient funding, shut-down, and
operating decisions. When the manager has private information relevant at the evaluation
stage and privately learns new information in each operating period, efficient decisions
depend on the manager’s private information. The Revelation Principle implies that it is
optimal for HQ to provide the manager with incentives to report local private information
truthfully and to use the manager’s reports to make the project decisions, using the

timeline of Figure 1 (for a textbook treatment of the Revelation Principle, see Fudenberg



and Tirole, 1991, pages 253-257).® Formally, at the outset HQ proposes to the manager a
contract covering the project’s evaluation and operating stages; the contract includes the
following provisions:

At t = 0. At the project-evaluation stage, the manager must furnish HQ with a report

m, € ©, about his local information. Based on the manager’s report, the contract
specifies: (i) the funding decision — the probability p,(m,)<[0,1] that the firm funds
the project; (ii) the initial cash flow ¢, ( mo) of a funded project (negative if the
project involves a cash outflow); and (iii) the payment to the manager x, (m0 ) If the

project is funded, it proceeds to the review stage.

At t =1. For a project funded at the evaluation stage ¢ =0, the manager must furnish HQ
with a report m, € ®, about the new period-1 local information. As functions of this

report, the contract specifies: (i) the shut-down decision — the probability

)2 (ml) € [O,l] that the firm allows the project to continue to period 2 (so the
probability that the project is shut down equals [1 - D (m1 )] ); (ii) the period-1
operating cash flow ¢, (ml) that the manager must deliver if the project is not shut

down; and (iii) the payment to the manager x, (m1 ) ? If the project is not shut down,

it proceeds to the next (and last) operating period.

¥ Following most of the literature on contracting with private information, the analysis below posits that
HQ asks the manager to provide a report about his private information. Alternatively, HQ can ask the
manager to provide (i) a capital budget, with an estimate of the project’s NPV, or (ii) an estimated rate of
return from the project. The capital-budget, the estimated-rate-of-return , and the report-about-private-
information interpretations are informationally equivalent; and all the results are identical.

? In general, the shut-down rule and the period-1 and period-2 cash flows and payments can depend on the
entire prior history of the manager’s reports. In the proof of Propositions 1 and 2, I show that the decisions
and payments in periods 1 and 2 only depend on whether the project is funded and continued, and not on
the entire reporting history. Also, each period the manager’s reporting strategy depends on the prior
reporting history only to the extent the past history influences the funding and continuation decisions.

10



At t =2. For a project that reaches the final operating period, the manager must furnish

HQ with a report m, € ®, about the new local information. As functions of this
report, the contract specifies: (i) the period-2 operating cash flow c, (mz) that the

manager must deliver; and (ii) the payment to the manager x, (m2 )

When determining the optimal funding, shut-down, and operating decisions, HQ
can restrict its attention to contracts that, during the life of the project (i) provide the
manager incentives to reveal each period’s private information truthfully, and (ii)
convince the manager to remain with the firm for the project’s duration. HQ’s project-
value-maximization problem is then: maximize the present value of expected project cash

flows (net of managerial compensation), subject to truthful-reporting and continued-

employment constraints. Using U, (mt, 9;) to represent the change in the manager’s

utility from reporting m, when private information is 8, in period ¢ € {0, 1,2}, HQ’s

problem is'’

max {Ego [Po(go)co(go)_xo (00)]

po():mi()
+ 7 Eq Eq, I:po (90)(171 (91)61 (6’1)—)61 (91))] (1

()., (¢) for £€{0,1,2}

+ 77 Eo, Eq Eo, [po (6,)p. (6, )(C2 (6,)-x, ('92))]}’

subject to, for each ¢ €{0,1,2}:

U, (6,6)>U,(m,0,) forall m,6,€0,; (2)

27t 127t

U,(6,,6,)>0 forall 6,€0,. 3)

) s[-]1s the expectations operator over the set S. Note that the manager’s utility in periods 0 and 1
includes the future-period consequences of current-period reports.

11



To guarantee that the manager reports private information truthfully (captured in

constraints (2)) and remains with the firm (constraints (3)), HQ must pay a compensation

premium every period ¢ € {0,1, 2} , whenever the project cash flows c, () are non-zero.

This premium — the manager’s informational rent — is necessary to guarantee that the
manager reports private information truthfully. It is standard, following Myerson (1981),
to define a function, called virtual costs, that incorporates the effect of informational rent
in managerial compensation on the HQ’s maximization objective in (1). The optimal
cash flows of a live project can then be computed using virtual costs — when the

manager’s period-¢ private information is 6, the firm’s relevant costs to attain project

cash flows ¢, are the virtual costs 4, (c,,6,) documented in Proposition 1"

Proposition 1. The optimal cash flows of a live project satisfy, each period t € {0,1, 2} :

¢/ (0,)=argmax [c—1h,(c,0,)], (4)
where
_I_E)(Ho)i _
hO(CO,HO)z fo(é’o) 20, VO(CO,QO) Vo(co,é’o), and (5)
_1-F(6) o |
h(c,.6,)= 7(0) aHtV,(cl,Ht)[l J/f] V.(c,,6,) for re{1,2}. (6)

Proof. See Appendix for all proofs.

Using the cash flows from Proposition 1, the optimal project-funding and

continuation decisions p,(6,) and p, (6,) can be represented using standard present-

' Recall that the term live project refers to an investment funded at time 0 and continued at time 1. Ifa
project is not funded, all cash flows are, of course, equal to zero; if a project is shut down in period 1, cash

flows in periods 1 and 2 are zero. Note that period-0 virtual costs [ho (co,eo)] in (5) are of the form

standard in analyses of contracting with private information. Virtual costs in periods 1 and 2 in (6) differ
from the standard one: they include an adjustment capturing the firm’s ability to reduce the manager’s
compensation in periods 0 and 1 by the expected future informational rents; see footnote 14 for details.

12



value techniques, as follows. Beginning at the right-hand-side of the timeline, if the

project reaches the final operating period, HQ instructs the manager to deliver cash flows

¢, (02 ) defined by (4) when the manager reports that private information is €, (recall that

the manager’s informational rent, which guarantees truthful reporting, is captured in the
virtual cost of delivering these cash flows).

At the review stage ¢ =1, the firm can either shut down the project or continue
operating it. NPV, (491) — the change in the firm’s value from continuing the project

when the manager reports that private information is 6, — equals the sum of: (i) the

optimal period-1 cash flows less their virtual cost, and (ii) the expected period-2 cash

flows scaled by the firm’s discount factor:
NPV (8)=[ e (6,) =1 (e (6).6) ]+ 7o, [ & (6,) -1 (c3(6,).6,) | (7)
At the project-evaluation period ¢ =0, when the manager reports that private
information is 6,, the consequences for the firm of funding the project include the
optimal period-0 cash flows less their virtual cost plus the discounted expected value of
the project in period 1 (given by max {0, NPV (6’1 )} ). Proposition 2 documents the

optimal funding and shut-down decisions.

Proposition 2. The optimal period-1 continuation decision is

<o\ |1 if NPV (6)=0;

P (9)_{0 otherwise. (8)
With

NPV, (6,)= [c;; (6))—h(c;(6,).6,)+7,Eo [ Pi (6) NPV, (el)ﬂ, (9)

the optimal period-0 funding decision is

13



(10)

. 1 if NPV, (6,)=0;
9 =
Po ( 0) {0 otherwise.

The assumption on page 8 that the project funding and continuation decisions are

not trivial can now be formalized as NPV, (8,) <0, NPV, (50) >0, NPV, (6,)<0,

NPV (6_?1 ) > 0. The optimal funding and shut-down decisions can be equivalently

represented by intuitively appealing cut-off rules of the following form: (i) fund the
project if and only if the manager’s period-0 report is better than some threshold value;
(i1) shut down the project if and only if the manager’s review-stage report is worse than

some threshold value.

Corollary 1. The optimal period-1 continuation decision is equivalent to

(11)

0 otherwise,

. 1 if 626,
pl(gl)_{ l.f 1 1

with the threshold value 6 € (ngl) defined by NPV, ((91*) =0.

The optimal period-0 funding decision is equivalent to

pé(eo)={1 v 6= (12)

0 otherwise,

with the threshold value 8, e (QO, 50) defined by NPV, (0;) =0.

4. Implications for optimal managerial compensation

The abandonment option has major consequences for the optimal managerial
compensation; the exact effects are largely determined by the truthful-reporting and
continued-employment constraints in (2) and (3). Consider these constraints, beginning

at the right-hand-side of the timeline in Figure 1.

14



In the final operating period ¢ =2, standard analysis of private-information
problems applies. With any report-contingent payments x, () and optimal cash flows
c, (), the change in the manager’s utility from reporting m, when private information is
0, equals

Uz(mz,ﬁz):xz(m2)+V2(c;(m2)02). (13)
HQ must convince the manager to report truthfully and to remain with the firm.

To do this, HQ sets the manager’s financial compensation so that U, (62) — the change

in utility of the manager with private information 6, € ®, who truthfully reports this —
satisfies'”

U,(6,)=U,(6,,6,) = Z%Vz(c;‘ (s),s)ds}zo forall 6, €0, (14)
- 2

The expression in (14) is the manager’s period-2 informational rent; it exceeds
zero with strictly positive probability. The manager’s expected utility of managing the
project in period 2 is then strictly positive; taking expected value of (14) and using a

standard integration-by-parts technique,

1-£(6) o L (3(6,).6,)|>0. (15)

Eo [U,(6,)]=E

=Ey | — - —
£(6,) 06,
The manager’s positive expected utility from managing in period 2 significantly

affects optimal managerial-compensation contracts in prior periods — in particular, it

complicates HQ’s ability to elicit a truthful report from the manager at the project-review

2 To see why this convinces the manager to report private information truthfully, note that (13) and (14)

imply that U, (m,,0, )= Imz 0 V2(c;(s),s)ds—Vz(c;(mz),m2)+V2(c;(m2),92)},andthat

% 00,

oU, (m,,0,)/6m, = 0 at the truthful report m, = 6,. See the proof of Proposition 1 for details.

15



stage ¢ =1 if the manager’s private information indicates that the project should be shut

down. The change in the manager’s utility from reporting m, when private information
is 6, incorporates the period-2 expected utility, adjusted by the manager’s present value

factor y, and the probability p; (ml) of the project continuing to period 2:

U, (ml’el) =X (m1)+ n (ml)Vl (Cl* (ml)’91)+ n (ml)]/mE@)2 [Uz (‘92 ):' (16)
Now, whenever the manager’s review-stage information indicates that the project

should be shut down, reporting this to HQ has rather negative consequences for the

manager: there will be no slack to enjoy in period 1 and no chance to earn future

informational rents E [U ,(6, )] from operating the project in period 2. To convince

the manager to reveal information that triggers the shut-down of the project, HQ must
thus somehow persuade him to forgo the slack and the expected informational rents. To
accomplish this, HQ’s best option is to offer the manager a counter-intuitive incentive: a
bonus for reporting bad news.

The size of the optimal bonus can be determined from Corollary 1 and the
truthful-reporting and continued-employment constraints (2) and (3). To satisfy the two

constraints at the time of the project’s review, HQ must set the manager’s financial

compensation Xx, () so the utility of the manager with private information 6, € ®, who

truthfully reports this equals'’

7,(6)=U,(6,.6,) = j:p;‘(s)i

5 v, (c1 (s),s)ds} >() forall 6, €O,. (17)

" As in footnote 12, this guarantees that U, (m,,6,)/0m, =0 at the truthful report m, =6,.

16



Using (16) and (17), the investment project’s impact on the manager’s financial

- : 14
compensation satisfies, for all 6, € ©,,

6 (0) =] 01 (5) -2 (e s)os) s — i (@) V(i (8).0) 7o, [0,(0)]] 18)

From Corollary 1, it is optimal to shut down the project if and only if the manager’s

private information is worse than the threshold value ;. The change in financial

compensation for a manager who reports that the project should be continued is then

x(6) :j::aiig]Vl (c1 (s),s)a’s—[V1 (cf(@l),(ﬂ)+;/mE®2 [Uz (02)]} (19)

Continuing the project allows HQ to reduce the manager’s review-stage financial

compensation by the value of review-stage slack (cl* (6), 6?1) and discounted expected

period-2 informational rents y,, Eq, [U , (6, )] . But shutting down the project precludes

this reduction in the manager’s pay. Thus, managerial compensation following shut-
down exceeds compensation following project continuation for at least a subset of
continued projects.

Proposition 3. Forany 6, € [6’1*, 0, ] (project is continued) and any 6/ € [Ql, o ) (project

is shut down), the difference between shut-down compensation and continuation

compensation is

' The firm’s ability to write multi-period contracts and to reduce the manager’s compensation in period 1
by [ 2 (6)7,Eo, [(7 , (6, )H — discounted expected period-2 informational rents — has important
consequences for HQ’s contract-design problem. In particular, this reduces the firm’s period-2 virtual costs
by the (1 -7,/ ;/f) factor in equation (6). Similarly, the manager’s compensation in period 0 can be

reduced by discounted expected informational rents in periods 1 and 2, reducing the firm’s period-1 virtual
costs. Note that when the manager’s and the firm’s discount factors are close, the virtual costs defined by

equation (6) are close to the personal costs [b, (c,)v, (6 )], and the optimal period-1 and period-2 cash

flows are close to the first-best ones.
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xl*(ell)_xl*(el)=V1(Cl*(91)’91)+7mE®2 [Uz(ez)]_.[el °

HI*G_HIVI(CI* (S),s)ds. (20)

For a non-empty interval [01*, 01] c [(91*,6_’1 ] , the difference in (20) is strictly positive —
if 0,€] 6,0, ] and 6/€[6,,6), then x;(6))>x;(6,).

From (20), it is possible that abandoning the project triggers strictly higher

managerial compensation compared with any continued project (i.e., for all 6, € ®,).

This happens if the manager’s period-2 expected informational rents and utility for slack

are high enough.

5. Extensions

The basic model can be extended in various directions. It is straightforward to extend the
analysis to incorporate asymmetric information about the market price of the project
assets at shut-down. In the basic model, the disposal price of the project assets at review
stage is some exogenously-determined market price (normalized to zero). If, instead, the
manager has private information relevant for determining the disposal price and can
affect the final price by some unobservable actions, the implications for optimal
compensation are identical to those documented by Proposition 3: abandoning the project
triggers strictly higher managerial compensation compared with some, and possibly all,
continued projects. Three further extensions deserve attention: analysis with
“unobservable-effort” interpretation of the incentive problem; multiple review and

operating periods; and single-period contracts.
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5.1. Unobservable effort
With the slack interpretation, the manager derives non-financial benefits of leisure or
perquisites consumption from managing the project (and it is optimal to allow the

manager to do this). For a continued project, HQ can then reduce the manager’s financial
compensation in (19) by V] (c1 (6, ) , 6?1) to reflect this. Proposition 3’s unambiguous
result, where shut-down compensation exceeds continuation compensation for a range of

private-information values, is possible because the slack utility V, (c1 (6). 91) and the

discounted period-2 expected informational rents y, E [U 5 (92 )] in equation (20) are

both strictly positive.

Instead of slack consumption, the central incentive problem may be the need to
convince the manager to provide personally-costly unobservable effort that is valued by
the firm. In this case, the analysis preceding Proposition 3 is identical, but the

conclusions on pay differences are generally less straightforward. For the “unobservable-

effort” interpretation, the function V, (c 0 ) <0 captures the manager’s disutility from

U
effort in period ¢ {0,1,2}, and all of the analysis of sections 3 and 4 :’;1pp1ies.15 The
difference in shut-down pay and continuation pay is still given by equation (20), but, with
|4 (c1 (4), 6?1) negative, there is no clear conclusion that this difference is positive for a
range of private-information values.

The manager has to expend effort if and only if the project continues. HQ has to

compensate the manager for the effort if and only if the project continues. In particular,

'* The partial derivatives are the same as with the slack interpretation: %V, (¢,6,)>0 and in (¢..6)<0.

t t
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when the manager reports that private information is at the threshold value &, , the change

in the manager’s pay equals

0)=-Vi(c/(8).6)+ 7., [T:(0.)] ] 1)
The change in pay from reporting &' € [Ql, 6’1*) (leading to a shut-down) is greater

than x, (01*) if and only if the discounted period-2 expected informational rents

Vwko, [(7 5 (92 )] are strictly greater than the review-period disutility of effort

[—Vl (cl* (67).6 )} When this is the case, the rest of Proposition 3 applies: shut-down
pay exceeds continuation pay for a range of private-information values.

5.2. Multiple review and operating periods

It is straightforward to extend the analysis to include additional operating and review
periods. While intuitively one might expect that longer-lived projects generate higher
managerial rents and require higher shut-down bonuses, this in fact is not the case. To

see this, extend the basic slack model to include T operating periods, with the manager

YooY

learning new independently-distributed private information 6, € [0 0 ] each period

te{0,1,...,T}, and with the project reviewed and possibly shut down in the first

operating period. If the project gets to the final operating period, the manager earns

informational rents

U, (6,)= :TT%VT (cr (s),s)ds}zo for all 6, € ®,, (22)
- T
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with U, (6,)>0 for some 6, €®,. In period 7-1, the manager’s optimal compensation

is reduced by the expected period-T informational rents (discounted at the manager’s
discount rate)

X (HT—l ) = J.Q: % Vil (C;—l (S) > S) ds=V;_, (C;—l (gr—l )’ O ) ~Vwko, l:UT (97 ):I (23)
o 007,

At T-1, the manager’s present value of utility from managing the project in the

final two periods thus equals

HT—I a * a
U, (0,.)= LHWVT_I(CT_l(S),S)dS >0 forall 6, €[0,,.0,,] (24
- T-1

In period 7-2, the manager’s optimal compensation is reduced by the expected present
value of U, (6,_,) from (24). Compensation and the manager’s present value of utility
from managing the project in the final three periods are of the same form as in (23) and

(24). More generally, every period ¢ € {2, een I }, the manager’s present value of utility

from managing the project in periods ¢ through 7" equals just the period-z informational
rents, because HQ reduces the manager’s current compensation by the present value of

the expected informational rents in periods (¢+1) through T:

U,(6,)= j:/‘%rf,(cj (S),S)dS}ZO forall 6,€|0,.0, |- (25)

Consequently, at the period-1 review stage, the project’s impact on the manager’s

financial compensation satisfies, for all € ©,,

V(e (s).5)ds=p; ()| (<] (6).6)+ 7, Eo, [T,(6,) ]| 26)
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The difference between abandonment pay and continuation pay is thus the same
as in Proposition 3: to convince the manager to reveal information that triggers shut-
down, HQ must compensate the manager for the loss of period-1 slack and only the
period-2 informational rents; informational rents in periods 3 through 7 do not affect the

review-stage compensation.

5.3. Single-period contracts

In the basic model, HQ commits to a three-period contract. The key result of the analysis
— the requirement for higher shut-down pay than continuation pay — holds even if HQ is
only able to sign single-period contracts. The results of Proposition 1 and 2 likewise

continue to hold, with a single adjustment: the period-1 and period-2 virtual costs in (6)

no longer include the (1 —Yul¥; ) adjustment; instead, the virtual costs change to

h(c,.6,)=

27t

L) 2y c,0)1,(6.0) for 1= f12)

t
Not surprisingly, if HQ can only commit to single-period contracts, the value of

the project decreases as optimal cash flows ¢, (6,) and ¢, (6, ) are further away from

first-best. Consequently, each period, the manager’s informational rent is lower than in
the three-period-contract case. Because of this, the difference between shut-down pay

and continuation pay in (20), while still generally positive, is lower as well.

6. Implications and discussion
The most important implication of the analysis is also the most obvious. If privately-
informed managers are not given abandonment incentives, they will be unwilling to

downsize, to exit unprofitable product and geographical markets, to shut down
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unsuccessful projects, to sell assets more valuable outside the firm than inside. Managers
of acquisition targets will fight proposed acquisitions. The “difficulty of exit”, the delays
in downsizing, and the corresponding ... substantial cost of real resources to society”
documented by Jensen (1993, page 847) are all conceivably the consequences of
managerial-compensation systems without shut-down bonuses.

To efficiently manage contraction as well as growth, managerial incentives must
thus include optimal shut-down bonuses. Restricting or precluding “pay-for-failure” — an
objective of long-running regulatory intervention — can limit the ability of firms to
optimally downsize, abandon underperforming markets, and sell assets. The unintended
consequences can be significant, ranging from delayed industry-level recessions from
persistent excess capacity to more general economy-wide barriers to the reallocation of
assets toward their most productive use.

Below, I discuss additional implications of this analysis for research on executive

compensation.

6.1. Pay and performance
The necessary incentive link between pay and performance is suggested by the seminal
analyses of agency problems by Mirrlees (1976), Holmstrom (1979), and Grossman and
Hart (1983). Using executive-compensation data in the U.S., numerous studies have
examined, and drawn different conclusions about, the sensitivity between pay and
performance of top executives (see reviews by Becht et al., 2003; Bushman and Smith,
2001; Murphy, 1999; and Prendergast, 1999).

In the late 1980s and early 1990s, Baker et al. (1988) and Jensen and Murphy

(1990) argued that the pay-performance sensitivity was too low (though see Bushman and
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Smith, 2001, pages 244-25, and Prendergast, 1999, page 19, for reviews of conceptual
and econometric problems with these conclusions). Hall and Liebman (1998) document
that, by the mid 1990s, average pay-performance sensitivities imposed significant risk on
executives (though Perry and Zenner, 2001, argue that at least a part of the increase in
incentive-based compensation was the consequence of Internal Revenue Code Section
162(m), limiting tax deductibility of non-performance-based executive pay to one million
dollars). There is no consensus among academics (see the competing arguments and the
references in Bebchuk and Fried, 2005 and Core et al., 2005) or practitioners (see the
opposing views in “Have They NO Shame?” cover story in Fortune by Useem et al.,
2003, and in the Business Week article by Lavelle and Arndt, 2004).

Although the link between pay and performance is grounded in motivating
unobservable effort, and my analysis is focused on managerial private information, the
necessity of shut-down incentives has an important, counter-intuitive, implication for
compensation. Optimal abandonment of a project generally implies “bad-news”
resolution of uncertainty, because prior to the abandonment, there was positive
probability of project continuation. The price of a publicly-traded firm can thus decline
when investors learn of the project abandonment. But the manager’s optimal
compensation following abandonment can exceed compensation following continuation.

Conversely, the “good news” of project continuation triggers a stock price
increase. But the optimal managerial compensation is reduced by the manager’s utility

from optimal slack and from future informational rent. Thus, optimal abandonment
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incentives, if important, can mute, and even reverse, the standard expectation of a

positive relationship between observed pay and performance.'®

6.2. Relative performance evaluations

Efficient abandonment bonuses at the time of poor performance have consequences for
the literature on relative performance evaluations (RPEs). A key implication of the
analysis in Baiman and Demski (1980), Diamond and Verrechia (1982), and Holmstrém
(1982) is the optimality of RPEs, where the performance of a peer group is used to filter
out common risk from compensation packages. There is a large literature on RPEs (for
reviews, see Becht et al., 2003; Bushman and Smith, 2001; Core et al., 2003; Lambert,
2001; Murphy, 1999; and Prendergast, 1999). The evidence for the use of RPEs is
puzzlingly weak at best, though several recent studies enlarge the basic agency model to
include competitive considerations and point out conceptual or empirical problems with
the earlier works."”

To include the implications of optimal shut-down incentives into RPE analysis
requires extending the basic model to incorporate risk aversion, other firms, and
performance-measure shocks. While these extensions are beyond the scope of this paper,
I expect the key conclusion to hold: convincing a manager to reveal private information
leading to abandonment of a project requires paying him a bonus. Suppose a public firm
has in place a compensation plan including RPEs that optimally exposes the manager to
idiosyncratic risk by filtering out common risk. Consider the consequences of optimal

abandonment incentives in this compensation plan. When the manager’s firm-specific

1 Asset abandonment and downsizing frequently trigger accounting write-downs and special charges.
Thus, increased pay can follow poor accounting performance as well.

' Foe examples, see Aggarwal and Samwick (1999), Core et al. (2003), DeFond and Park (1999), Dye,
(1992), Garvey and Milbourn (2003), and Ou-Yang (2005). Albuquerque (2006) finds evidence of RPEs
using a peer group of similar-sized firms in the same industry.

25



private information that optimally triggers abandonment is “bad news” relative to the
market expectations, the price of the firm’s equity declines. At the same time, the
manager receives bonus pay from abandonment. Pay and performance move in opposite
direction; thus, the ability to detect RPEs from observed compensation and performance

1s reduced.

6.3. Selling the firm: golden parachutes

Considerable controversy surrounds golden parachutes: the payments and other benefits
granted to departing CEOs of acquired firms. Golden parachutes are common and
significant; in a recent study, Hartzell et al. (2004) document that sixty-nine percent of
CEOs in their sample had explicit golden-parachute arrangements; they found the
average total gain for target CEOs in the range of $8 million to $12 million. Bebchuk
and Fried (2003) argue that the practice is a problem (in a normative sense) — a method
of rent extraction by executives.

Popular press, politicians, and activist investors view golden parachutes with
suspicion, even when the acquisition creates significant shareholder value. Gilette’s CEO
James Kitts received departure compensation valued in the $165-$180 million range
following the sale of Gillette to Procter & Gamble in 2005. Even though the acquisition
created billions of dollars in value for Gillette shareholders, Kitts’ deal caused major
outrage, leading U.S. Representative Barney Frank to introduce legislation (Protection
Against Executive Compensation Abuse Act) that aims to significantly limit the ability of
boards to set executive pay. And certainly there is a strong feeling that executives should
not receive takeover payouts following poor performance. Concerned about AT&T’s

CEQ’s $55 million payout following the merger with SBC Communications, California
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Public Employees' Retirement System, an activist pension fund, attempted to push
through shareholder proposals explicitly limiting golden parachutes. A senior investment
officer at CalPERS summarizes the fund’s view: “We're not anti-pay. We're anti-pay for
failure” (Thornton et al., 2005).

Several theoretical studies have documented the potential value-enhancing effects
of golden parachutes (Harris, 1990; Knoeber, 1986; and Lambert and Larcker, 1985), and
Lambert and Larcker (1985) document the empirical evidence of positive market reaction
to the adoptions of this executive-compensation tool. But none of these papers offer the
asymmetric-information explanation for the extra compensation paid to executives of
target firms. My analysis of managers privately informed about asset-disposal
opportunities in section 4 implies that optimal compensation contracts for CEOs can
comprise golden parachutes.

With the target firm’s CEO privately informed about the internal value of the firm
assets or about the attainable market price, selling the firm and departing has negative
consequences (see Hartzell et al., 2004 for evidence of high turnover rates for target
CEOs, even those who are initially retained). The CEO loses current utility from slack
and expected future wages. Both are likely significant. Sizeable abandonment bonuses —
golden parachutes — can then be required to convince the target’s CEO to make the
abandonment decision if (and only if) he or she departs.'®

My analysis has two novel predictions. First, from Proposition 3 and section 5.1,
golden parachutes are not universally optimal. Firms where the central incentive problem

is the need to convince the CEO to provide personally-costly unobservable effort are less

'8 The “abandonment bonus if and only if the CEO departs” argument is consistent with the evidence in
Hartzell et al. (2004) that CEOs who are retained by the acquirer receive on average $5 million less in cash
compensation from takeovers.

27



likely to employ them. Second, golden-parachute payments can be efficient following
both success and failure. As in the discussion of section 6.1 on pay for performance,
selling the firm can be a consequence of new bad news. Thus, abandonment bonuses can
follow poor financial performance preceding a takeover.

Interestingly, at least one CEO has used the above reasoning to justify his own
bonus. James Rogers of Cinergy justified his $23 million parachute following acquisition
by Duke Energy: “To keep management ahead of the game [and] to get ultimate
shareholder value, you want a management team that's economically indifferent to
whether or not they will have a job when the deal is done.” (Thornton et al., 2005,

emphasis added).

7. Conclusion
Two facts provide the basis for this study. Firms can abandon previously-funded
projects, and managers have private information relevant for the abandonment decision.
This study explicitly incorporates these facts and shows that optimal contracts may
require firms to pay managers shut-down bonuses. This counter-intuitive finding has
numerous implications for contract design and for the burgeoning literature on executive
compensation, particularly for analyses of the relationship between pay and performance
and for studies of golden parachutes.

The results are derived in a complete contracting setting and do not depend on
managers enjoying non-pecuniary benefits from controlling the project (“empire
benefits”). Instead, the analysis relies on the manager consuming some optimal level of

slack or providing personally-costly effort. My conjecture is that empire benefits can be
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easily incorporated into the analysis, along the lines of Baldenius (2003), and that empire
benefits would increase the required abandonment bonuses.

Two interesting extensions to the analysis should be explored. First, a manager’s
outside opportunities can be affected by the abandonment decision, changing his
reservation utility (for an analysis of contracting incorporating reservation-utility
changes, see Oyer, 2004). Second, when the manager has private information about the
value of a project, the outside market price for the project assets likely reflects the
manager’s decision to sell. While not straightforward, these extensions can enhance our

understanding of the implications of abandonment opportunities for optimal contracting.

29



Appendix: Proofs

Propositions 1 and 2.

The proof incorporates the possibility that each period, the manager’s reporting strategy
and HQ’s decisions can depend on the entire prior history of the HQ-manager
interactions relating to the investment project. The definitions of the manager’s

incremental utilities U, and all of the HQ’s contracting instruments are thus different

from the body of the paper — here, they are defined as follows.

First, define @, =0,;0,=0,x0,;0, =0, x0, x0,. Also, for notational
convenience, define ®@_ =J;0, =J. The vector of the manager’s private-information
realizations through period ¢ is 6, € ®,. Imposing the direct-revelation consequence of
the revelation principle, the vector of the manager’s reports through period ¢ is likewise
an element of @, .

HQ’s contracting instruments are p, :®, —[0,1]; p, :®; —>[0,1];and
¢,:0, >R;x, :0, >Rforte {O,l, 2}. The manager’s period-¢ pure reporting strategy
is m,:0®, - 0O, for 1 €{0,1,2} (if the project is not funded or shut down, reporting is not

an issue). " The strategy depends on prior-period reports and the current-period private
information (it is easy to see that the strategy is independent of prior-period private

information, except through the manager’s reports).

Consider the manager’s generic 3-period reporting strategy m = {ml,mz,m3 }
Given specific contracting instruments, U, (m, 9,) represents the change in the manager’s
utility from reporting m, given prior reports m

1> current private information 6, and the

"1t is standard in the mechanism-design literature to focus on pure reporting strategies.
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expected effects of future reports m,,, (using for completeness the notation
m_ =2,m,=D). Specifically,

U, (m,0,)=x, (my)+V,(c,(m,).0, ):

U,(m,60)=x(m,)+p, (’"1)[1/1 (Cl (ml)"91)+7/mE®z [Uz (m,@z)]];

U, (m,@o) =X, (m0)+p0 (m(,)[V0 (co (mo),<90)+7/mE@1 [Ul (m,@l)]].

HQ’s value-maximization program is then, using the revelation principle:

max {EG)O I:po (00 )CO (00)—)60 (00 ):I

()i (),
+ ny@OE@l [Po (90)(171 (‘91)01 ('91)_x1 (01)”

()., (-) for £€{0,1,2}

+ 7;E®OE®1E@2 I:po (00 )pl (‘91 )(Cz (92 ) X (‘92 ))]}9
subject to, for each ¢ €{0,1,2}:

Ut((m o mt+1)70t)2Ut ((mt-l’mtamtﬂ):gt)

t-1° >

forallm,,0 €O,;m,, €0, ;m,  €0,,;

U,((m,,.6,,m,,),0,)=0forall 6,€0,;m,_ 0@, ;m, €0,

t-1°>7¢>

(27)

(28)

(29)

(30)

(1)

(32)

The solution proceeds in three steps. First, the individual rationality (IR) constraints (32)

and the local versions of the incentive-compatibility (IC) constraints (31) are used to

compute the minimum payments necessary to attain local IC and IR. Second, these

minimum payments are substituted into the objective in (30) to compute the principal’s

optimal decisions on cash flows, funding, and shut-down. Third, the equivalence of local

IC and global IC is verified.

Step 1. Consider the local versions of the IC constraints (31), positing piecewise

differentiability of the utility functions with respect to the manager’s reports each period.
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In period 2, the managers’ period-0 and period-1 reports are in the past and are thus
constants in the agent’s period-2 utility function. Local IC then implies

0

om,

U,((m,,m,),0,)=0 at m, =0,. (33)

Using U, (m,,6,)=U,((m,,6,),6,) to represent the change in utility of the manager
with private information 6, € ®, who truthfully reports this (using m, constant at ¢ =2),

0 _ o
—QUZ((ml,Hz),Qz)— 5 V,(c,(m,.6,).6,). (34)

d —
—U,(m,,0,)=
dgz ’ ( 1 2) 2 2
Integrating (34) and using the IR constraint (32) for a boundary condition at ¢ =2

gives

6 0

Uz (m1,92)=.[0

za—ezlfz(cz(ml,s),s)ds. (35)

Using (35), (27), and the definition of U, (m,,6,),the minimum period-2 compensation

required to satisfy IR and local versions of IC constraints must equal, for any funding,

abandonment, and cash-flow rules:
6 0
x,(m,,0,)= Lz%Vz (¢, (m,.s),s)ds—V, (02 (m,.6,).6,) (36)
- 2

Using standard integration-by-parts techniques (for example, see Fudenberg and Tirole,

1991, page 264) it is straightforward to show that, if (36) holds, then

1-F,(8,) o
EG)ZI:xz(ml’ez)]:EG)z|:Wi))a_ezl/2(CZ(ml’ez)’GZ)_I/Z(62(m1’92)’92):|' (37)

The manager’s expected period-2 utility is then

I_Fz(ez)i
£,(6,) 06,

Eo [U,(m,.0,)]=E,, [ v, (e, (ml,ﬁz),ﬁz)}. (38)
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If period-2 local IC is equivalent to period-2 global IC (this will be confirmed
later), in period 1 the parties expect truthful reporting from the manager in period 2, by
sequential rationality. This allows substitution of the expected period-2 utility in (38)
into the right-hand side of (28). The change in the manager’s utility from reporting m,

given prior report m,(maintaining the vector notation for consistency with the principal’s

program) and current private information 6, in (28) can then be written as

U (m,6)=x(m)+p (m, )[V1 (c1 (m,),6, ) +7,Eo, [(72 (m,,6, )ﬂ, (39)
as long as the manager’s period-2 reporting strategy involves truth-telling; i.e.,
m,(0,,6,,0,) =06, forall (6,,6,,0,)€0,.

Use U, (m,,6,)=U, ((mo,Hl,mz),@l) to represent the change in utility of the
manager with private information 8, € ®, who truthfully reports this and expects to

report truthfully in period 2. Proceeding along the lines of period-2 analysis in (33)-(35),

! P1(S)iV(cl(mo,s),s)ds. (40)

Ul(mO’el)zj- 20,
1

Using (39), (40), and the definition of U, (m,,6,), the minimum period-1

compensation required to satisfy IR and local versions of IC constraints must then equal,
for any funding, abandonment, and cash-flow rules:

a

xl(mo’el)=L]pl(s)aiglVl(Cl(mO’S)’s)dS (41)
- (0)[ Vi (m.0).6)+7,E,[0:(6.6,)]]

Using integration by parts,
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1-F(6,) o
Eg [x1 (m,,6 )] =E,, lpl (91)( 7 (‘9( )])EVI (61 (mo,é’l),é’l)
1 1 1 (42)
- (Cl (’770"91)56’1)_7/mE®2 I:Uz (‘91’92)])}
and the manager’s expected period-1 utility with truth-telling in periods 1 and 2 is
_ 1-F(6,) o
E®| [U1 (mosel )] = Ev@)1 [pl (01 )(W(])])a_ell/] (c1 (mosel ):91 ):| (43)

If period-1 local IC is equivalent to period-1 global IC (this will be confirmed
later), in period O the parties expect truthful reporting from the manager in periods 1 and
2, by sequential rationality. Expected period-1 utility in (43) can then be substituted into

(29):
Uy (m.6,) = x, (my )+ p, (’”0)[[/0 (co(m).6,)+7,,Eo, [ U, (my: 6 )ﬂ (44)
Now use U, (6,)=U,((m,,6,,6,),6,) to represent the change in utility of the
manager with private information 6, € ©, who truthfully reports this and expects to

report truthfully in periods 1 and 2. Proceeding along the lines of period-2 and period-1

analyses,

UO(HO):IQOpO (s)%Vo(c0 (s),s)ds; (45)

(47)

The manager’s expected period-0 utility with truth-telling in all periods is then
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I_E)(Ho) 0

@) EVO(CO(@O),@O) . (48)

E,, [_0 ('90 ):l =Eq, {po ('90)(

Step 2. Substitute expected payments in (47), (42), and (37) into the objective in (30)

and rearrange the objective to obtain the following maximization expression:

max {E(ao |:p0 (00)00 (60)_h0 (CO (00)’00):|

po(")-1(")-
+ 7’/’E®0E®1 |:Po (90)(p1 (‘91)C1 (‘91)_h1 (c1 (‘91)’91))] (49)

[ () for te{0,1,2}

+ 7 Eo EoEo [ p0(6,) 1 (8)(c(8) = (c. (92),92))}},

where , (ct (6,).6, ),t €{0,1,2} are as defined in (5) and (6). Note that (49) is solved
pointwise; moreover, each period’s optimal cash flow ¢, (,)is independent of the
manager’s reports in periods other than # (except that the cash flow of a non-funded or
abandoned project is, of course, set equal to zero). Thus, the optimal cash flows

c ( ) can be written as functions of , only, and satisfy equation (4), completing the
proof of Proposition 1 (pending Step 3 below).

Given the cash flows in (4), the optimal continuation decision is independent of
the manager’s report in period 0. With the definitions of NPV, (6,),t €{0,1} in (7) and
(9), the optimal funding and continuation decisions that solve (49) pointwise are as given
in (10) and (8), completing the proof of Proposition 2 (pending Step 3 below).

Step 3. The single-crossing property and the monotone-hazard-rate condition are

sufficient to allow replacement of global IC constraints with their local counterparts,

provided that, each period ¢ € {0,1,2}, the manager’s utility U, (m,_,,m,,m,,,,0,) is
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piecewise continuously differentiable in m, at the optimal decisions and payments (see
Fudenberg and Tirole, 1991, pages 257-268). In period 2,
Uz (mlamzvez) = x; (mz)""Vz (c; (mz)sez)

- ::%Vz(C;(S),S)dS—VZ(C;(mz),m2)+V2(C;(mz),ez)’
N 2

(50)

which is continuously differentiable in m, € ©,.

In period 1,

Ul(m,ﬁl):xl*(ml)+pl*(ml){Vl(cl*(ml),01)+}/mE®2 1-5(8,) o V(c;(Hz),Hz)ﬂ

£,(6,) a6,

:j;l p (S)%I/l(cl (S),S)a’s+Pf(ml)[V1 (cl* (ml),ﬁl)—Vl(cl*(ml),ml)},

1

(1)

which is piecewise continuously differentiable in m, € ®,. In exactly the same manner as

in period 1, the manager’s period-0 utility is piecewise continuously differentiable in

m, € ©,. This completes the proof of Propositions 1 and 2.

Corollary 1.

The project period-0 value NPV, ((90) in (9) is strictly increasing in§,, and the period-1
value NPV, (91) in (7) 1s strictly increasing in ,. The corollary results follow

immediately.

Proposition 3.

First, note that if 8] € [Ql, 0 ) and 0'e [Ql,é?l* ) ,then x(6/)=x, (). Suppose not, and
x, (6)>x, (). This would violate IC constraints, as the manager with private

information 6" would report 6.
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Expression (20) follows immediately from the optimal managerial compensation

in (18). Note that the right-hand side of (20) is continuous in . With

91*)+]/mE@2 |:l72 (92 )]_J.::*%Vl (Cl* (S),S)dS
1

=V(c(6).6 )+ 7,Eo, [U.(6,)]> 0,

(52)

the continuity of [xl (6)-x (6 )] in 6, guarantees the existence of a non-empty interval
16/.6,]<[6.8], with [x; (6))~x (6)]>0 forall [ ¢, |. This completes the

proof.

37



References.

Aggarwal, R. and A. Samwick, 1999. “The other side of the trade-off: the impact of risk
on executive compensation”, Journal of Political Economy 107, 65-105.

Albuquerque, A., 2006. “Who Are Your Peers? A Study of Relative Performance
Evaluation.

Antle, R. and G. Eppen, 1985. “Capital rationing and organizational slack in capital
budgeting”, Management Science 31 (February), 163-174.

Antle, R. and J. Fellingham, “Resource rationing and organizational slack in a two-period
model”, Journal of Accounting Research 28 (1990): 1-24.

Arya, A. and J. Glover, 2003. “Abandonment options and information system design”,
Review of Accounting Studies 8, 29-45.

Baiman, S. and J. Demski, 1980. “Economically optimal performance evaluation and
control”, Journal of Accounting Research Supplement, 184-220.

Baldenius, T., 2003. “Delegated investment decisions and private benefits of control”,
The Accounting Review 78(4), 909-930.

Baker, G., M. Jensen, and K. Murphy, 1988. “Compensation and incentives: practice vs.
theory”, Journal of Finance 43, 593-616.

Bebchuk, L. and J. Fried, 2003. “Executive compensation as an agency problem”,
Journal of Economic Perspectives 17(3), 71-92.

Bebchuk, L. and J. Fried, 2005. “Pay without performance: overview of the issues”,

Journal of Applied Corporate Finance 17(4), 8-23.

38



Becht, M., P. Bolton, and A. Réell, 2003. “Corporate governance and control”, In:
Constantinides, G., Harris, M, and Stulz, R. (Eds.), Handbook of the Economics of
Finance, Elsevier, 1-109.
Bushman, R. and A. Smith, 2001. “Financial accounting information and corporate
governance”, Journal of Accounting and Economics 32, 237-333.
Core, J., W. Guay, and D. Larcker, 2003. “Executive equity compensation and incentives:
a survey”, Federal Reserve Bank of New York Economic Policy Review 8(1), 27-50.
Core, J., W. Guay, and R. Thomas, 2005. “Is U.S. CEO compensation broken?”’ Journal
of Applied Corporate Finance 17(4), 97-104.
DeFond, M. and C. Park, 1999. “The effect of competition on CEO turnover”, Journal of
Accounting and Economics 27, 35-56.
Demski, J. and D. Sappington, 1984. “Optimal incentive contracts with multiple agents”,
Journal of Economic Theory 33, 152-171.
Diamond, D. and R. Verrecchia, 1982, “Optimal managerial contracts and equilibrium
security prices”, Journal of Finance 37, 275-287.
Dixit, A. and R. Pindyck., 1994. Investment under Uncertainty. Princeton University
Press: Princeton, NJ.
Dutta, S., “Capital budgeting and managerial compensation: incentive and retention
effects”, The Accounting Review 78 (2003): 71-93.

Dutta, S. and S. Reichelstein, “Controlling investment decisions: depreciation and capital
charges”, Review of Accounting Studies 7 (2002): 253-281.

Dutta, S. and S. Reichelstein, 2005. “Accrual accounting for performance evaluation”,

Review of Accounting Studies, forthcoming.

39



Dye, R., 1992. “Relative performance evaluation and project selection”, Journal of
Accounting Research, 27-52.

Fudenberg, D. and J. Tirole, 1991. Game Theory, The MIT Press, Cambridge,
Massachusetts.

Garvey, G. and T. Milbourn, 2003. “Incentive compensation when executives can hedge
the market: evidence of relative performance evaluation in the cross section”,
Journal of Finance 58, 1557-1581.

Grossman, S. and O. Hart, 1983. “An analysis of the principal-agent problem”,
Econometrica 51, 7-45.

Guesnerie, R. and J. Laffont, 1984. “A complete solution to a class of principal-agent
problems with an application to the control of a self-managed firm”, Journal of
Public Economics 25, 329-369.

Hall, B. and J. Liebman, 1998. “Are CEOs really paid like bureaucrats?”’ Quarterly
Journal of Economics 113, 653—691.

Harris, E., 1990. “Antitakeover measures, golden parachutes, and target firm shareholder
welfare”, Rand Journal of Economics 21, 614-625.

Harris, M., C. Kriebel, and A. Raviv, 1982. “Asymmetric information, incentives and
intrafirm resource allocation”, Management Science 28 (June), 604-620.

Hartzell, J., E. Ofek, and D. Yermack, 2004. “What’s in it for me? CEOs whose firms
are acquired”, The Review of Financial Studies 17(1), 37-61.

Holmstrém, B., 1979, “Moral hazard and observability”, Bell Journal of Economics 10,
74-91.

Holmstrém, B., 1982, “Moral hazard in teams”, Bell Journal of Economics 13, 324-340.

40



Jensen, M., 1993, “The modern industrial revolution, exit, and the failure of internal
control systems”, The Journal of Finance 38(3), 831-849.

Jensen, M.C. and K.J. Murphy, 1990. “Performance pay and management incentives”.
Journal of Political Economy 98, 225-264.

Knoeber, C., 1986. “Golden parachutes, shark repellents, and hostile tender offers”, The
American Economic Review 76(1), 155-167.

Lambert, R., 2001. “Contracting theory and accounting”, Journal of Accounting and
FEconomics 32, 3-87.

Lambert, R. and D. Larcker, 1985. “Golden parachutes, executive decision-making, and
shareholder wealth”, Journal of Accounting and Economics, 7, 179-203.

Lavelle, L. and M. Arndt, 2004. “Living large in the corner office”, Business Week 3871,
February 23, 2004, 47.

Mirrlees, J., 1976, “The optimal structure of incentives and authority within an
organization”, Bell Journal of Economics 7, 105-131.

Murphy, K.J., 1999, “Executive compensation”, In: Ashenfelter, O., Card, D. (Eds.),
Handbooks of Labor Economics, Vol. 1, North-Holland, Amsterdam, 2485-2563.

Myerson, R., 1981. “Optimal auction design”, Mathematics of Operations Research 6,
68-73.

Ou-Yang, H., 2005. “An Equilibrium Model of Asset Pricing and Moral Hazard”, The
Review of Financial Studies, 18:4, 1253-1303.

Oyer, P., 2004. “Why do firms use incentives that have no incentive effects?” The

Journal of Finance, 59(4), 1619-1649.

41



Perry, T. and M. Zenner, 2001. “Pay for performance? Government regulation and the
structure of compensation contracts”, Journal of Financial Economics 62, 453—488.

Pfeiffer, T., and G. Schneider, 2005. “Capital Budgeting and Rationing under Sequential
Information: Ex-ante versus Ex-post Hurdle Rates”, working paper, University of
Vienna.

Prendergast, C., 1999. “The provision of incentives in firms”, Journal of Economic
Literature 37, 7-63.

Rajan, M. and S. Reichelstein, 2004. “A Perspective on ‘Asymmetric information,
incentives and intrafirm resource allocation’ ”, Management Science 50
(December), 1615-1623.

Schumpeter, J., 1942. Capitalism, Socialism and Democracy, re-printed in 1975, Harper,
New York, NY.

Thornton, E., W. Symonds, A. Barrett, D. Foust, and B. Grow, 2005. “Fat Merger
Payout for CEOs”, Business Week 3963, December 12, 2005, 34-37.

Trigeorgis, L., 1999. Real Options, The MIT Press, Cambridge, Massachusetts.

Useem, J., E. Florian, D. Burke, and J. Schlosser, 2003. “Have they NO shame?”

Fortune 147(8), April 28, 2003, 56-64.

42




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


