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Abstract

This thesis investigates three theoretical problems in executive compensa-
tion literature. They involve extension of a standard principal-agent model,
incorporating taxation into the valuation of executive stock options, and

the pricing of executive stock options in the presence of managerial effort.

Empirical literature has long addressed the endogeneitv of capital structure
and executive compensation. Yet few models, which optimally determine
executive compensation, explicitly introduce capital structure choice. Chap-
ter 2 proposes a principal-agent model in which the capital structure, com-
pensation and managerial actions are simultaneously determined. Based on
our numerical results leverage has two effects on managerial actions. One
is to discipline the manager and the other is to replace the incentive effect
of compensation. Two such effects exist because volatility is chosen by the

manager.

The basic model is also extended to include debt-like compensation. Our
results show that for a given leverage level. rewarding the manager with debt
makes her work harder but take less risk. But debt compensation cannot
limit risk neutral shareholders’ risk appetite: we hence conclude that only a
combination of capital and pay regulation, which restricts both risk-taking
of shareholders and incentives of the manager, can significantly reduce the
firm’s risk.

Taxation is an important consideration in the design of executive (and em-
ployee) compensation. It directly affects the firm’s revenue as well as the
executive's after tax income. Once the compensation is granted, taxes also
affect the early exercise strategy of the components of the compensation.
Chapter 3 explores the executive (and employees] compensation with tax.

Specifically, we build a tax-inclusive valuation model. The new feature of




the model is an addition of a tax decision, which allows the executive (and
employees) to optimally sell stock to maximize after-tax terminal utility.
The stock selling decision is very similar to an option exercise decision. The
valuation model essentially has two embedded options: one option is when

to exercise the stock option and the other option is when to sell the stock.

This new feature allows different exercise policies for executive stock options
under different tax schemes. We apply the model to the US and the UK tax
system. The findings suggest that restricted stock is the preferred form of
compensation in the US. In the UK, restricted stock is only preferred when
the executive has low wealth. We also investigate incentives of a special
tax scheme — section 83b election — which gives employees a choice to pay
income tax at grant date. This voluntary election allows the executive to
accelerate tax on restricted stock. Our results suggest that 83b election is
not optimal for the manager, who would get double-taxed. And it is not
optimal for the issuing firm either, as restricted stock without the election

can provide higher incentives at lower cost.

The value of executive stock options (ESOs) should depend on the man-
ager’s ability to influence firm value. ESOs are granted under the assump-
tion that the executive could make the firm value increase. However, ESOs
are always valued with no managerial influence. Chapter 4 examines val-
uation of ESOs, with the assumption that the manager can influence the
firm value via her effort choice. The manager influences stock prices by ex-
erting effort, which increases the firm’s stock expected return. Effort leads
to a disutility (which can be regarded as effort cost) to the risk-averse,
utility-maximizing manager. In addition to the effort choice, the market
asset is also introduced to the manager’s investment set. Effort increases

the manager’s subjective valuation as well as the cost of ESO.

The standard principal-agent model is not strictly speaking consistent with
general equilibrium models like CAPM. Managerial effort is generally not
priced under these equilibrium models, because all managers are price-
takers. For this reason, we assume that CAPM does not strictly hold when

effort is introduced. Our results show that the manager’s value and the




cost increase with the correlation, because the manager delays a value de-
stroying early exercise. We also show that the manager’s subjective value
of the ESO is higher than the cost only when the manager has low wealth,
low risk-aversion, and the stock has a low volatility. Under these scenarios,
the manager’s marginal utility is high and effort has a large impact on the
manager’s valuation. As a result, the value is higher than the cost. These
results suggest that managers of large public firms are less likely to value
their ESOs higher than the cost; while managers of small non-public firms
are likely to value their ESOs [ar higher than their cost. The result may
explain why ESO is so popular in small startup firms, where ESO is most

likely to be valued higher than the cost.
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Chapter 1

Introduction

Executive compensation has been a multifaceted and controversial subject over the
last three decades. The financial crisis of 2007 and the subsequent government bailout
of major investment banks have raised a lot of controversy about current executive
compensation practices. Banks receiving bailout funds have kept paying substantial
bonuses to their executives.! Although public anger over top executives’ pay resulted
in some reforms of compensation practices and brought more restrictions on pay, it
is not the first time the pay controversy has arisen.? In fact, executive compensation
has been a heatedly researched area for the past decade. Existing work has uncovered
many insights that significantly improve our understanding of executive compensation.
Still, a consistent theory that captures observed practice is yet to be developed. A lot
of work has to be done for better theories to emerge. This thesis is one of the works
that attempts to move this process forward.

The main purpose of the thesis is to address three theoretical problems in executive
compensation®, which relate to three streaimns of literature: the principal-agent model,
taxation and valuation of executive stock options (ESO). All of this literature has
been extensively discussed and debated over the past three decades. Yet there are still

questions left unanswered. In the following sections of this chapter, each stream of

*Conyon et al. [2011] document all these ‘public anger’ incidents in the US, France, Germany, Italy,
Spain and the UK.

2Wells [2010] provides an excellent review of executive compensation in the 1930s. During the
Depression-era, top CEOs’ pay also sparked huge public outrage.

3Executive compensation is a topic that spans different disciplinary areas. For example, Devers
et al. [2007) provide a comprehensive review of executive compensation across different subject areas —
management, finance, accounting, economics and psychology.



1. INTRODUCTION

literature is reviewed. As a preview of detailed analysis in the following three chapters,

problems and unanswered questions in each stream are also discussed.

1.1 Principal-agent model

One major theoretical stream of executive compensation relates to the principal-agent
problem (or agency theory), which stems from Ross [1973], Mirrlees [1976] and Holm-
strom [1979]. The basic structure of these models is relatively simple, which usually
involves two parties: a principal and an agent. The agent privately takes an action a
that impacts on the payoff z(a,f), which is a function of the action a and a random
component #; 8 is normally distributed with a mean of 0 and a variance of 1. The
agency problem is to determine how the payoff z(a, @) should be shared optimally be-
tween the two parties. Assuming the principal is risk neutral and the agent has utility
function H(z,a), the principal’s objective is to maximize expected payoff net payment

to the agent,

rsn(%(E(m - s(z)) (1.1)

subject to,
E[H(s(z),a)] > H (1.2)
a € argm(;cme[H(s(a:),a)] (1.3)

where s(z) is the contract paid to the agent, and H is minimum expected utility for
the agent to undertake the task. Condition (1.2) is the participation constraint, which
guarantees the agent a minimum expected utility. Condition (1.3) is the incentive
compatibility constraint, which ensures that the optimal contract leads to the best
action. A convenient feature of the agency problem is that it can easily be applied
to any principal-agent relationship. Jensen and Meckling [1976] integrate the agency
problem to the theory of the firm, and show that an agency problem exists between
shareholder and debtholder in the form of overinvestment.

A large body of literature has accumulated since then studying the agency problem
associated with firms, especially the relationship between shareholder and manager.

In fact, the contract design is the most prominent application of the principal-agent
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model. The model can be easily changed to accommodate equity-based compensation,
which has been the most popular compensation instrument in the past three decades.
A typical approach of modifying the standard model outlined above is to impose a

functional form on the contract pay, so that
s(z) =bx +c (1.4)

where b is the proportion of the payoff, x, the principal pays to the agent, which rep-
resents the stock of the firm. Constant c represents the agent’s fixed wage. With some
simplification, such a contract space can resemble a typical managerial compensation;
in practice, managers also get bonuses, stock options, pension benefits and other in-
centive schemes. We only assume the stock and wage here to preserve linearity of the
contract payoff, which allows for a tractable solution. The problem boils down to ob-
taining the optimal mix of b and ¢ that maximizes the shareholder’s value. To simplify

the analysis, assume

z(a,0) =a+ o0

(1.5)
H(s(x),a) = —*]%exp [-— R(s(x) - _;_azﬂ

The agent’s utility function, I (s(m), a) is exponential and effort averse. o is the mag-
nitude of the payoff risk. R is the agent’s risk-aversion coefficient. Since the payoff is
normally distributed and the agent’s utility function H (s(:c), a) is exponential, mean-

variance preference is used for expected utility. So

1, 1
E[H(s(m),a)} =ab+ ¢ — =a® — ZRbo? (1.6)
2 2
Based on the first order condition of equation (1.3),
a=>b (1.7)

From the agent’s participation constraint, the constant, c, is given by
=, 102 1o

Now the principal’s problem can be expressed in terms of b alone. His maximization
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follows,

rfl(.;a)c E(z - s(z)) =E[(1-b)a+ (1 - b)ob — (]

=(1-ba-c (1.9)

- 1 1
=bh—H - ZRbe? — 22

The first order condition with respect to b gives,

1

b= — 1
1+ Ro?

(1.10)

With some algebra arrangement, the complete solution is standard in the principal-

agent literature,

1 —  Rb¥o?-1
= b s b = e———e s = —_— .
¢ ¥R * T30y Ry (1.11)
The agent’s performance based on expected payoff to the principal is,
P = E[z - s(z)] =————1———7—~—H=la—_ﬁ (1.12)
2(1+ Ro?) 2

Holmstrom and Milgrom [1987] have a continuous version of the above solution. Guo
and Ou-Yang [2006] have a one-period solution similar to the one present here. There
are two testable implications: the first one is that both effort a, and incentives (or
pay-for-performance) b, are good predictors of the firm’s performance; The second one
is a negative relationship between incentives, b and exogenous risk, o.

The simple structure and linear contracts of the standard model make solving the
agency problem relatively easy.* Many studies build variations of the standard model
to obtain testable implications. These studies mostly investigate relationship between
variables in the model, e.g. between pay-for-performance and risk, pay-for-performance
and firm performance, etc. Jin [2002] extends the basic model and allows the manager
(agent) to trade the market asset. His model predicts that pay-performance sensitivity
decreases with the firm-specific risk, and does not change with the market risk. These
results are consistent with his empirical findings. Bitler et al. [2005] develop a principal-

agent model that predicts the standard implications, which are pay-performance sen-

4Mean variance preferences, as shown in equation (1.6), are also needed to linearize expected utility.

W
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sitivity decreasing with firm risk and increasing with firm performance. They find
empirical support for these predictions using entrepreneurial data. Gao [2010] builds a
principal-agent model with managerial hedging. His model shows that pay-performance
sensitivity decreases with the agent’s hedging cost. Empirically, he finds evidence sup-
porting this prediction. Apart from the linear contracts used in many empirical studies,
other works explore the convexity in executive compensation as equity-based pay is non-
linear financial instruments. Innes [1990] solves a principal-agent model where agents
have limited liability. Hemmer et al. [1999] investigate convexity in a principal-agent
mode]. They show that convexity is introduced when agents have moderate levels of
relative risk aversion.

Although the standard model has a tractable solution, its linearity makes applica-
tion of the model to stock options difficult. Stock options are non-linear, convex in-
struments, which naturally make the model non-linear when included. Models, which
include stock options, usually have less tractable solutions. However, inclusion of stock
options in the principal-agent model can investigate a very important question: What
is the optimal mix of compensation: stock or options? A problem that has puzzled
the literature for decades and attracted widespread academic debate. Studies on this
issue are many. Feltham and Wu [2001] build a principal-agent model to compare the
incentive cost of stock and options. They show that options have less incentive cost
when the agent can shift payoff risk, which suggests options are the optimal form of
compensation. In an influential paper, Hall and Murphy [2002] reviewed the problem
based on the certainty equivalent approach. Their investigation suggests that stock is
the most efficient form of compensation. While empirical evidence provides little sup-
port for these results, they carefully interpret that a puzzle may exist, and suggest that
more robust treatment would follow a principal-agent framework similar to Grossman
and Hart {1983].

Their results (Hall and Murphy [2002]) lead to a series of calibration models that
match principal-agent models to observed data. Armstrong et al. [2007] calibrate a
principal-agent model to a dataset of Fortune 500 companies. They find that stock
options are always part of the optimal contract. Dittmann and Maug [2007] calibrate a
standard principal-agent model using US executive compensation data. However, they

find stock is the optimal form of executive compensation and options should never be

(@33
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rewarded. Hence, they conclude that the standard principal-agent model typically used
in the literature cannot explain observed compensation contracts.

Kadan and Swinkels [2008] introduce bankruptcy risk into the principal-agent model
to investigate the optimal form of compensation. They empirically find that stock is
only optimal when firms have a high probability of bankruptcy. Palmon et al. [2008]
build a principal-agent model with stock, options and the agent having a limited li-
ability. They show that options are the optimal form of compensation. They also
investigate the optimal strike price of option and find that without taxation a slightly
out-of-money option is the optimal compensation instrument. The studies mentioned
above have mixed conclusions regarding the optimal form of compensation. It seems
variations of the principal-agent model can lead to quite different results. This prob-
lem is still open to debate. In Chapter 3, we also investigate the optimal form of
compensation using our valuation model.

Another problem that has attract recent attention is inside debt®, such as pensions
and deferred compensation, which constitutes a large form of executive compensation
and has significant impact on executives’ incentives. Prior literature solely considers
equity (stock) based compensation mainly because of limited disclosure. Sundaram and
Yermack [2007] show that inside debt has an impact on the firm’s cost of debt and its
capital structure. Edmans and Liu [2011] introduce inside debt into a principal-agent
model, which involve changing the payoff function equation (1.4). They show inside
debt is more effective than bonuses at curbing the overinvestment problem. Principal-
agent models that incorporate inside-debt are rare. Debt compensation adds extra
complexity to the ‘stock or option’ debate. The effect of inside debt is also considered
in Chapter 2 of this thesis.

An interesting strand of studies calibrate the principal-agent model to observed
data in order to examine efficiency of observed contracts. Dittmann et al. [2010] argue
that managers are loss-averse and a principal-agent model with loss-averse agents can
explain observed data remarkably well. Edmans et al. [2009] reformulate the original
principal-agent model by introducing a multiplicative effort and calibrate the model to
empirical contracts. Their model captures some features of observed data, so they con-

clude that the empirically observed compensation data actually reflects efficiency and

5his term was first coined in Jensen and Meckling {1976] to refer to compensation securities with
payoffs similar to debt.
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are consistent with their new model. More recently, Dittmann et al. [2011] calibrated
a principal-agent model to demonstrate the unintended consequences of restriction on
executive compensation. They show that rather than reducing risk-taking incentives,
restriction on some components of compensation can lead to higher risk-taking incen-
tives.

Finally, a small number of studies extend principal-agent models by endogenizing
the risk choice, e.g. Cadenillas et al. [2004], Guo and Ou-Yang [2006] and Carlson and
Lazrak (2010]. Since this is a major topic of Chapter 2, we reserve discussion of these

papers for the next chapter.

1.2 Pricing and taxation of ESO

Another important strand of literature in executive compensation is the valuation of
executive stock options (ESOs), which can be traced back to the option pricing theory
of Black and Scholes [1973], Merton [1973] and Cox et al. [1979]. ESOs are Ameri-
can call options, which are typically granted to executives at the money as a form of
compensation. However, once the options are granted, the executives cannot exercise
it until a vesting period, which typically lasting 1-5 years, has passed. ESOs also have
a long maturity, usually lasting about 10 years. ESOs differ from standard options
in that they are not traded and holders can not sell the underlying stock to hedge
their options exposure. Valuation of ESOs is essentially an incomplete market pricing
problem, where a unique price is not available. Due to this reason, the standard Black-
Scholes-Merton framework is not easily applicable to the problem. There is no generally
accepted theory that can objectively price options under an incomplete market setting.
In addition to the incompleteness, ESOs (in practice) are usually exercised differently
than those of a standard option because of executives’ personal wealth, risk aversion
and ability to manage the firm. Firms also reset strike prices of granted options, a
practice called repricing, when ESO goes too far out-of-the money. Due to these added
complexities, ESO valuation attracts increasing academic attention.

The utility based (or so called certainty equivalent) approach is one of the most
used valuation methods in the literature, as it provides a unique price for a given
utility function. A certainty equivalent price is the riskless amount of cash that makes

the manager’s utility indifferent between accepting ESOs and taking the riskless cash.
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In other words, utilities provided by the riskless cash and ESOs are equal. For this
reason, this approach is also called utility indifference pricing. An advantage of this
approach is that it incorporates the manager’s subjective risk aversion parameter into
the ESO price. Its major disadvantage is that explicit solutions are only available in
some special cases, which may be already discussed in the literature (e.g. Henderson
and Hobson [2009b)).

For a simple example, assume the manager’s utility function without the ESO po-
sition is U(w,t), where w is the manager’s wealth and ¢ represents time. When the
manager has an ESO, her valuation function follows J(w, s,t). The valuation function
normally depends on the manager’s wealth, risk aversion, and investment choice, where
s is the stock price underlying the ESO. The certainty equivalent amount, C, is the
cash amount that makes the utility from these two sources equal. It should satisfy the
following relationship,

Ulw+ C,t) = J(w, $,t) (1.13)

The left side of the equation has no risk, both w and C are certain at time £. So the

certainty equivalent amount, C is
C=U"J(w,s,t),t] —w (1.14)

It is intuitively easy to understand the basics of this approach. The difficult part, how-
ever, is finding the value function, J(w, s,¢). Various numerical schemes are proposed
in the literature to find the value function.

Lambert et al. [1991] are among the first to use the certainty equivalent approach to
price ESOs. They compute the ESO value based on a single-period model, and find that
the executive’s subjective valuation is far lower than the market price (or option cost).
Huddart [1994] and Kulatilaka and Marcus [1994] develop binomial tree models in a
utility framework to compute certainty equivalents. With no market asset they assume
that outside wealth is invested in the risk free asset. Detemple and Sundaresan [1999]
solve the utility maximization in the presence of the market asset using a binomial
model. In a continuous time framework, Henderson [2005] solves the portfolio choice
problem with non-option assets optimally allocated between riskless and market assets.
Carpenter et al. [2010] provide a comprehensive study of optimal exercise policy based

on the utility maximizing, portfolio choice problem.



1.2 Pricing and taxation of ESO

In the thesis, the certainty equivalent approach is used as the valuation method.
Both Chapter 3 and 4 use a variation of certainty equivalent approach, assuming power
law utility function, to value ESOs.8

Although pricing of ESOs in the utility framework has been extensively explored,
there are very few studies that incorporate the certainty equivalent approach into the
principal-agent model to price ESO. The problem lies in the fact that there is no
unified general asset pricing model to accommodate features from both streams of
literature. Ramakrishnan and Thakor [1984] attempt to incorporate moral hazard
into a single-period asset pricing model. They argue that stock valuation should not
be exogenous to the ownership structure of the firm, and moral hazard affects asset
returns through unobservable managerial actions. They theorize that managerial effort
is an unobservable pricing factor of the arbitrage pricing theory of Ross [1976]. Ou-
Yang [2005] builds a continuous time asset pricing model with moral hazard. He shows
under a principal-agent framework that asset returns still follow a modified CAPM
relation. Managerial effort in his model is not a pricing factor, it affects asset price
return through influence on systematic risk.

Taxation also plays a major role in the compensation literature. It directly deter-
mines which compensation instruments should be used, and when they should be used.
This layer of complexity arises because ESOs differ by tax definition. For example,
the most prominent ESOs in the US are incentive stock options and unqualified stock
options, which have exactly the same option-styled feature. They only differ in tax
terms which affect both income to the manager and cost to the firm. This difference in
taxation actually has a pricing impact as it affects how the manager and the firm value
ESOs. There are many studies that explore the taxation impact of ESO. For example,
Babenko and Tserlukevich [2009] find that ESOs tend to be exercised when firms have
high taxable income (exercise of ESOs leads to a tax deduction on corporate taxable

income in the same tax year), so that granting options can save large US companies an

6 Apart from the utility based approach, risk neutral valuation is also popular for its tractability. For
example, Sircar and Xiong [2007] provide an analytical and flexible valuation framework, in a complete
market setting, by assuming executives are risk neutral. Their model also considers resetting and
reloading features of ESOs, which are quite difficult to implement in a utility based model. Cvitanic
et al. [2008] explore the valuation problem considering ESO early exercise and job termination. In
addition, the Statement of Accounting Standard 123(R), which is issued by the Financial Accounting
Standard Board (FASB), also requires that firms value options according to “established principles of
financial economic theory”, which include two methods (lattice and modified Black-Scholes methods)
for ESO valuations. Both methods are variations of risk neutral models.



1. INTRODUCTION

average $12.6 million every year. Graham et al. [2004] find that option deductions lead
to large aggregate tax savings for US firms. Conventional option pricing theory does
not consider taxation by assuming managers and firms are tax neutral (which means
income and expense of different types have no impact on taxation). In Chapter 3, this

assumption is relaxed and options are valued with a tax inclusive model.

1.3 Outline of the thesis

The thesis consists of the introduction followed by three chapters. In Chapters 2, 3,
and 4, three different compensation problens are analyzed.

In Chapter 2 we develop a principal-agent model where compensation and capital
structure decisions are made simultaneously. Specially, we consider a risk-averse man-
ager whose compensation consists of stock and fixed wages. The manager optimally
chooses the level of effort and volatility to maximize her terminal expected utility. Her
action has a direct impact on the company value: effort choice influences mean of the
firm’s return, volatility choice impacts firm’s risk. The manager incurs cost by exert-
ing different actions; we assume that the cost of managerial action is convex in both
effort and volatility. Different from the literature on risk shifting, we assume that it is
both costly to increase and decrease volatility. Without managerial action, the firm’s
volatility stays at its normal level, therefore it is costly to change the firm’s risk from
its normal level, either increasing or decreasing it. The compensation contract, which
consists of stock and fixed wage, is determined by the shareholders whose objective is
to maximize the expected equity value net any payment to the manager. Agency cost
arises because the manager is risk averse and may not choose actions that are in the
best interests of shareholders. We estimate the agency costs between the manager and
shareholders by comparing the first-best and the second-best solution. Under such a
setting, we show that leverage has two effects on managerial action. One is to discipline
for managerial effort and the other is to substitute for compensation incentives. Such
a distinction exists because volatility is endogenous. We also extend the conventional
principal-agent model to include debt-like compensation. Our results show that for
a given leverage level, rewarding the manager with debt makes her choose higher ef-
fort and lower volatility. Since debt compensation does not reduce the risk appetite

of shareholders, we hence conclude it is a combination of capital and pay regulation
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1.3 Outline of the thesis

which limits both risk-taking of shareholders and incentives of the manager that can
significantly reduce excessive risk-taking.

Chapter 3 contains an analysis of executive (and employees) compensation with
tax. We introduce tax decisions, which involve the executive (and employees) optimally
selling stock to maximize after-tax terminal utility, into the conventional option pricing
model. Stock selling decisions are similar to option exercise decisions. The valuation
model essentially has two embedded options, which allow different exercise behaviour
for ESOs under different tax schemes. We then analyze whether the tax treatment
could explain the widespread use of stock options for employees and executives across
different countries. The findings support recent literature that restricted stock is a
preferred form of compensation in the US. We also apply the model to a particular
tax scheme — section 83b election. This election is only available to restricted stock
to accelerate tax payment. Without this election, restricted stock is only taxed when
vested (but not taxed when first granted) and at the income tax rate. Subsequent sale
of stock is then taxed at a capital gain tax rate. If the manager elects 83b, then she
is taxed at income tax rate when stocks are granted. Vesting does not incur any tax,
but subsequent sale of stock is taxed at capital gain rate. Our results suggest that 83b
election is neither optimal for the manager nor the issuing firm. Because it double-taxes
the manager and results in low incentives, it is a very costly instrument to incentivize
managers.

Chapter 4 considers the problem of the pricing ESOs with managerial effort. The
model is an extension of Henderson [2005), Henderson [2007] and Carpenter et al. [2010].
Effort increases the firm’s stock expected return, but is associated with a disutility
to the risk-averse, utility-maximizing manager. The manager optimally exerts effort
and exercises ESOs. In addition to effort choice, the manager can trade the market
asset which is used as a partial hedge of the ESO position. Effort is included in
the manager’s valuation because she has private information about its value. Effort
influences ESO cost only through exercise decisions but not directly through its impact
on the stock price return. Because the cost is computed based on complete market
dynamic hedging, all securities are priced at riskless rate. Conventional principal-agent
models are mostly partial hence are not consistent with general equilibrium models like
CAPM and managerial effort generally is not priced under these equilibrium models.

For this reason, we adopt similar assumption to Ou-Yang [2005] that effort is not a
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priced factor, and CAPM does not strictly hold. Similar to a traded option, our results
show that the manager’s valuation increases with correlation. ESO cost also increases
with correlation as the manager delays value destroying early exercise. We also show
that the manager’s subjective value of ESO is higher than cost when the manager has
low wealth, low risk-aversion, and stock has a low volatility. Under these scenarios, the
manager’'s marginal utility is high and effort has a significant impact on the manager’s
valuation, so that values are higher than cost. These results suggest that managers from
large public firms are less likeiy to value their ESOs higher than cost; and managers of
small non-public firms are likely to value their ESOs far higher than cost.

Chapter 5 concludes the thesis with a brief discussion of possible future extensions.
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Chapter 2

Incentives, Managerial
Risk-Taking and Capital

Structure Choice

2.1 Introduction

Stock-based compensation has become an ever more important component of a man-
ager’s remuneration package. Hall and Murphy [2002] report that stock options ac-
counted for over 40% of the total pay of the S&P 500 CEQOs. As executive compensation
raises some controversy, in particular during and in the aftermath of the recent credit
crisis, a better understanding of managerial incentives induced by stock-based compen-
sation seems crucial. While there is a large body of literature focusing on either how
CEO compensation structure determines firm characteristics (e.g. Jin [2002]) or on the
reverse problem, that is, how firm characteristics affect compensation structure (e.g.
Coles et al. [2006], Brockman et al. [2010]), relatively little is known about the joint
determination of the firm’s operating strategy and its compensation structure. The
objective of this chapter is to investigate the interaction between managerial incentives
and firm characteristics. Specifically, we examine the effect of debt on the design of
contracts and its impact on the manager’s risk-taking behaviour.

Recent empirical literature suggests that compensation contracts and financing poli-
cies are jointly determined, yet to the best of our knowledge very few theoretical contri-

butions have endogenized the capital structure choice in the evaluation of compensation
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contracts. Most studies treat financing and compensation decisions as independent, e.g.
Dittmann and Maug [2007]. Notable exceptions are Cadenillas et al. [2004] and Carl-
son and Lazrak [2010]; both endogenize leverage and managerial actions. Still, they do
not investigate the interaction between incentives and debt choice?, which is exactly
the focus of this chapter. We endogenize firm debt choice and compensation contracts,
and determine both simultaneously as suggested in the empirical literature (e.g. Ortiz-
Molina {2007]). Debt choice is important in determining the compensation contract
because shareholders’ return depends on debt which magnifies the manager’s action
choices. The manager’s action, on the other hand, depends on shareholders’ choice of
compensation contract. So firm debt level, compensation and managerial risk-taking
are simultaneously determined.

Specifically, we (:on;ider a risk-averse manager whose compensation counsists of the
firm’s stock and a fixed wage. The manager chooses the level of effort and volatility to
maximize the expected utility of her terminal wealth. Her action has a direct impact on
the company value: the effort choice influences the mean of the firm’s return, whereas
the volatility choice impacts the firm’s risk. The manager incurs a cost by exerting
different actions and we assume that the cost of managerial action is convex in both
effort and volatility. Unlike other contributions to the literature on risk shifting, we
allow for a strictly positive cost of both an increase and a reduction of volatility. Without
managerial action, the firm’s volatility stays at its “normal” level (so it is costly to
change the firm’s risk from that level). Shareholders determine compensation contract;
their objective is to maximize the expected equity value net of any payment to the
manager. The agency cost arises because the manager is risk averse and may not
choose actions that are in the best interests of shareholders.

Confirming prior studies, our results show that leverage has a similar impact to com-
pensation incentives on inducing managerial effort and risk-taking. Therefore, leverage
is a good substitute for incentives. Our results also show that the leverage-incentive
relation is mixed, even in a very simple setup where debt is used to increase the size of
the firm’s assets. The leverage-incentive relationship is negative when volatility cost is

low. This result has some empirical support e.g. Rajan and Zingales [1995] and Guay

"In Cadenillas et al. [2004] stock has no incentive effect; it is merely used to retain the manager.
Carlson and Lazrak [2010] treat compensation as an exogenous choice.
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