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Abstract

How do you align the actions of management with the preferences of debtholders?

While early research highlighted the inefficiency of equity incentives as a solution,

subsequent research has overlooked the role played by other compensation elements

in providing this alignment. This thesis examines the role of a CEO’s debt incentives,

held in the form of pension benefits and deferred compensation, in motivating con-

cern for debtholders and optimising firm value. Exploiting recent changes to listed

company reporting requirements and a panel dataset of US firms covering the period

2006 through 2013, fixed-effects regression analysis finds a significant relationship

between debt incentives and firm value. The analysis also finds evidence to suggest

setting the optimal mix of equity and debt incentives is of first order importance to

firm owners, rather than the level of any single incentive, and that owners are ef-

fectively maximising contracts of this type. This thesis therefore suggests executive

compensation contracts are more optimal than previously thought.
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Chapter 1

Introduction

Almost all firms of a significant size are characterised by a separation of ownership

and control. The people that own the firm are too dispersed to effectively control

it, and thus promote their interests through employment of an agent: a professional

manager. However this manager seeks to maximise her own utility like all economic

agents, and so may engage in activities which do not accord with her principals’

interests. While controls for this moral hazard exist in the firm’s structure and

operating environment, the only discretionary tool available to owners is the com-

pensation contract of the manager. By specifying various incentive mechanisms the

owners can align the preferences of the manager with their own interests in firm per-

formance. Thus through her own self interest the manager is motivated to reduce

the agency costs and perquisite consumption which threaten the value of the firm.

The conventional wisdom says that shareholders are able to efficiently reduce these

agency costs by awarding equity ownership and stock options to the manager. The

wealth of the manager will then be directly affected by her agency behaviour, and

she will maximise shareholder value as result. Upon this basis an extensive body of

literature has attempted to uncover the true relationship between equity ownership

by executive management, particularly the CEO, and firm value. Such research fails

to recognise the complex nature of firm ownership and agency costs. A seminal

paper by Jensen and Meckling (1976) demonstrated that debtholders also possess

a claim over firm resources, that they therefore bear agency costs, and that equity

incentives are an inefficient solution to those costs. Yet the compensation literature

has failed to incorporate these details into its analysis. New research by Sundaram

and Yermack (2007) suggests that a substantial component of CEO compensation,

pension benefits, may operate as a debt incentive to motivate concern for the pref-

erences of debtholders.

Pension benefits and deferred compensation are considered debt incentives because

they promote conservative management through inside debt ownership; inside own-

ership of unsecured, unfunded claims against the firm. The goal of this research

project is to explore the relationship between the debt incentives held by a CEO,

other controls for their agency behaviour, and the performance of the firm. Thus

I seek to determine whether omission of debt considerations has biased our un-
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Introduction

derstanding of the incentive contract-firm performance relationship uncovered by

previous research. Previous research has found for the relationship between eq-

uity incentives and firm value a positive yet non-linear relation (Morck, Shleifer,

and Vishny, 1988; McConnell and Servaes, 1990), which is stronger when a lack

of external oversight provides greater opportunity for moral hazard (Kim and Lu,

2011), and only observed following an increase in equity ownership (Fahlenbrach and

Stulz, 2009). To this end I exploit new data from the Standard and Poor’s Compu-

stat universe, made available by revisions to disclosure requirements following the

2001 Enron scandal.

I begin by estimating a panel regression on data from 2,216 US firms over the

period 2006 to 2013 using firm and year fixed-effects. Unlike prior studies, regres-

sion analysis does not identify any relationship between the equity holdings of a

CEO and firm performance. However, I do find in the sample a strong inverted-U

shaped relationship between inside debt ownership and performance. I propose that

this result is due to the heavy influence of the Global Financial Crisis over the sam-

ple period. A financial crisis introduces instability which raises the preference for

conservative management, increasing the effect of debt incentives on performance.

Nonetheless, the results provide strong evidence for the view that omitting debt

incentives obscures our understanding of the incentive contract-firm performance

relationship. The results also suggest that owners are primarily concerned with set-

ting an optimal composition of incentives, rather than the level of any particular

incentive.

To interrogate these results further I examine the interactive effects of incentive

contracts and external controls for agency behaviour. Using the median concentra-

tion of institutional ownership in a firm’s stock as the demarcation point, I split

the sample into strong and weak external governance sub-samples. Re-running the

fixed-effects regression over these two sub-samples finds equity incentives have a sig-

nificant relationship with performance when weak external governance exacerbates

agency problems, a result consistent with the findings of previous research (Kim and

Lu, 2011). The results do not show the same relationship for debt incentives. In-

stead, debt incentives appear to be over-allocated under strong external governance,

destroying firm value. Under weak external governance, debt incentives complement

equity incentives in controlling agency behaviour of CEOs. These findings are robust

to the possibility that heterogeneity along another dimension is driving the effect

of debt incentives. The sub-sample results also provide additional evidence for the

suggestion that owners, upon observing agency controls inherent to the firm’s envi-

ronment, will choose the optimal mix of incentives.
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I also interrogate the robustness of the findings to claims of simultaneity bias. For

this purpose I adopt an approach that exploits delayed receipt by the market of in-

formation about changes in incentive contracts. Estimating a dynamic panel regres-

sion of changes in performance on lagged changes in incentives I find no relationship.

These results are not consistent with prior research (Fahlenbrach and Stulz, 2009),

which used a larger sample with greater variation in incentives. Thus the inability

of this analysis to find a relationship may be due to data insufficiencies, or to the

absence of a true relationship once simultaneity bias is accounted for. However the

results also suggest an alternative explanation. If owners are optimising a contract

which is a function of equity and debt incentives, then examining any one incentive

in isolation will not uncover the true effect on performance. The results therefore

suggest owners choose the composition of incentives which maximises firm value,

leading to the conclusion that executive compensation contracts may be more opti-

mal than previous studies suggested.

This project makes three contributions to our understanding of executive compen-

sation. The first it to demonstrate that the relationship of performance to debt

incentives is at least as important as the relationship to equity incentives, though

it has received significantly less attention. This finding appears to be particular

relevant in times of market instability. The second contribution is to show that

debt incentives interact with other, external agency controls in a different manner

to equity incentives. Thus studying only equity incentives is not sufficient for a com-

plete understanding of the incentive contract-firm performance relationship. Lastly,

this project suggests that owners do offer an optimal incentive contract to execu-

tive management, but that unlike was previously claimed the contract specifies a

more complex mix of incentives than just equity ownership. This suggestion calls

into doubt the claim by some researchers that a hump-shaped relationship between

CEO ownership of equity and firm performance is evidence of CEOs capturing the

compensation process for their own benefit.

The project is organised as follows. In Chapter 2 I review the literature on ex-

ecutive compensation, including recent additions on the role of debt incentives. The

empirical design is described in Chapter 3, following a short discussion of relevant

theory. Chapter 4 explains the construction of my dataset and variables. I then

investigate in Chapter 5 the relationship of a CEO’s incentive contract and a firm’s

performance, including interactive effects with external governance and firm matu-

rity. Chapter 6 contains concluding statements on the limitations and contributions

of the project.
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Chapter 2

Literature Review

The first purpose of this review is to communicate an understanding of empirical

studies which have sought to define the relationship between executive compensation

and company performance, including recent literature which has made progress in

handling the practical difficulties associated with this body of research. The second

purpose of the review is to explore theoretical explanations for the link between ex-

ecutive incentive contracts and firm performance. The third purpose is to motivate

investigation of incentives which align management preferences with debtholders in

addition to equity holders.

Principal-agent theory says that separating ownership and control of a firm cre-

ates opportunities for managers (as agents) to act in ways that are not conducive to

the maximisation of owners’ (principals) utility. In the basic principal-agent prob-

lem, the principal hires the agent to take a non-contractible set of actions on their

behalf. The principal does not observe the actions, but a noisy signal of them such as

firm profits or value. Based on this noisy signal the principal selects an observable

and contractible performance measure (e.g. stock price), and offers the agent an

incentive contract. As the contract is based on an imperfect measure of the agent’s

actions, there is potential for the agent to take actions other than those desired

by her principal. This problem and the theoretically optimal second-best incentive

scheme was formalised in increasing generality by Mirrlees (1975, published in 1999),

Hölmstrom (1979), Grossman and Hart (1983) and Holden (2006).

The risk of agency behaviour is particularly high in firms where owners are too dis-

persed to enforce value maximisation, as stressed by Berle and Means (1932). For

equity owners such behaviour could include responsibility shirking and perquisite

consumption, as well as pursuit of objectives like empire building or employee wel-

fare. Debt holders also bear the risk of such behaviour. For them agency behaviour

could include excessive risk taking or managing for short term gain. The theory

suggests that these activities will generate costs in the form of harm to firm value,

or in the expense of appropriate controls to prevent such harm. These agency con-

trols are central to discussions about efficient design of managers’ incentive contracts.

They have therefore been the subject of extensive theoretical and empirical research.
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Literature Review

The executive compensation literature which investigates the empirical relation-

ship between agency controls and company performance has focused exclusively on

the equity incentive mechanisms of management share ownership and stock options.

While these incentives act to align management preferences with the preferences

of a company’s equity holders, they neither constitute the whole incentive contract

offered to executives, nor do they effectively align preferences with owners of a

company’s debt. For this the contract must include debt incentives, which the lit-

erature has yet to include in its analysis. At the conclusion of this review it will

be clear that ignoring debt incentives severely limits our ability to understand the

incentive-performance relationship present in modern firms. Changes to the report-

ing requirements of publicly-listed companies have resulted in rich datasets which

allow me to address this limitation.

2.1 The rise and fall of the inverted-U curve

The first empirical study into the relationship between agency controls and firm

performance was conducted by Harold Demsetz and Kenneth Lehn. While Dem-

setz and Lehn (1985) primarily investigate ownership concentration, their research

is motivated by a desire to understand how ownership structure enables or restricts

managers’ ability to act orthogonal to owners’ interests. Using a cross-sectional data

set consisting of 511 publicly-owned US corporations in 1980, Demsetz and Lehn

(1985) examine the relationship between ownership concentration and accounting

profit rates. They find none. After controlling for other determinants of firm per-

formance, including firm size, industry, and advertising and R&D expenditure, their

Ordinary Least Squares estimation reveals ownership concentration to be an insignif-

icant predictor of a firm’s profit rate. To the authors this provides evidence for the

view that owners choose value maximising levels of ownership concentration which

take into account potential non value enhancing behaviour by managers. This study

created a template for subsequent research into equity ownership by management,

as both a component of ownership structure and as an agency control.

In a study into the relationship between management ownership and firm perfor-

mance, Morck, Shleifer, and Vishny (hereafter MSV, 1988) challenge the linear

specification provided by Demsetz and Lehn (1985). According to what they term

the ‘convergence-of-interests’ effect, the personal costs of deviation from firm value

enhancing activities rises for the manager with her ownership stake in the firm.

Thus we could expect a positive correlation between management ownership and

firm value. This prediction is the opposite from that of the ‘entrenchment’ effect.

According to the entrenchment effect, a manager who owns a substantial portion
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of the firm’s stock may engage in non value maximising behaviour without fear of

reprimand or replacement. As they cannot with theory alone unambiguously pre-

dict which of these two effects will dominate for a given level of ownership, MSV

(1988) examine the relationship by estimating a piecewise linear regression on a

cross-sectional dataset of 371 publicly-owned US corporations in 1980. In this re-

gression they measure management ownership by the combined holdings of all board

members, and performance by Tobin’s Q, the market value of a firm’s assets divided

by their replacement value. The estimation reveals a significant relationship which is

positive to 5% ownership, negative between 5% and 25%, and then positive beyond

25%. While the relationship is not robust to using profit rates as the performance

measure, it is robust to alternate specifications and the inclusion of various control

variables. Thus MSV (1988) provide substantial evidence against a simple linear

relationship between management ownership and performance.

Using two cross-sectional datasets of publicly-listed US corporations, one of 1,173

firms from 1976 and the second of 1,093 firms from 1986, McConnell and Servaes

(1990) attempt to replicate the findings of MSV (1988). They are unable to do so. In

their 1976 sample they only find a statistically significant positive relationship up to

5% ownership, and up to 25% in their 1986 sample. The primary difference between

the two studies is that MSV (1988) used data which only contained large firms,

suggesting that firm size is a significant restriction on the relationship observed. In

the core of their paper McConnell and Servaes (1990) use their data sets to estimate

a regression of Tobin’s Q on insider ownership which allows for quadratic form. The

result is an significant inverted-U curve relationship with a peak between 40% and

50%, though the curve is stronger in the 1986 sample. The relationship is robust to

all the controls used in MSV (1988), as well as using accounting profit rate as the

measure of performance. Much of the subsequent research has used this result as

evidence for the view that at low levels of management ownership the convergence-

of-interests effect dominates, but beyond a threshold sufficient ownership accrues to

allow the entrenchment effect to dominate.

The first research to make use of a panel dataset in estimating the ownership-

performance relationship is Hermalin and Weisbach (1991). They are also the first

study to measure management ownership with fraction ownership of the CEO. Us-

ing a panel of 134 publicly-owned US firms with observations in years 1971, 1974,

1977, 1980 and 1983 they follow MSV (1988) in attempting to estimate a piecewise

regression, though with a different specification. Using Ordinary Least Squares esti-

mation reveals a significant relationship which is positive to 1% ownership, negative

between 1% and 5%, positive again between 5% and 20%, and then negative beyond
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20%. This relationship becomes stronger and more significant when they re-estimate

using lagged shareholdings as an instrumental variable. This methodology is used

due to concerns about firm performance having a causal effect upon the size of man-

agement’s shareholdings, and therefore causing simultaneity bias in the estimates.

A Hausman specification test rejects the hypothesis that simultaneity is not present.

McConnell and Servaes (1990) and Hermalin and Weisbach (1991) are also the

first studies which attempt to examine the interaction between management owner-

ship and other forms of agency controls. Though neither study finds their variable

measuring external governance to be significant in determining firm performance,

omitting them from regression analysis will bias estimates for the significance of

the management ownership mechanism if such agency controls are indeed being em-

ployed by owners. McConnell and Servaes (1990) use blockholder ownership as their

measurement of external governance, arguing that such owners have sufficient power

to force the firm toward value maximisation even if management is entrenched. Her-

malin and Weisbach (1991) use fraction of board directors who are outsiders as their

measure. An outsider is a director not employed by or otherwise associated with the

firm outside their role as director, and thus better positioned to hold management

to account.

Other potentially significant agency control mechanisms include the managerial

labour market, debt policy, the market for corporate control, and additional to

blockholder ownership and outsider ownership, institutional ownership. Agrawal

and Knoeber (1996) examine the interdependence of these seven mechanisms by us-

ing a cross-section of 387 publicly-owned US firms to estimate regressions of Tobin’s

Q on each of the control mechanisms separately, and then comparing results to a

regression on the combined mechanisms. In the independent regressions four of the

controls show significance in determining firm performance: insider or management

ownership, outside directors, debt, and corporate control activity. When the re-

sults are compared with a Two-Stage Least Squares estimation of performance on

all seven mechanisms, the authors find only board outsiders maintains significance

as a determinant of Tobin’s Q. This finding suggests firstly that cross-sectional re-

gressions of performance on single control mechanisms may be biased, and secondly

that each mechanism except outside directors is being employed optimally by firms

within the Agrawal and Knoeber (1996) sample.

Holderness, Kroszner, and Sheehan (1999) also briefly address the issue of how

management ownership interacts with other agency control mechanisms. They use

a unique dataset consisting of two cross-sections of publicly traded US firms; the
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first containing 1,236 firms in the year 1935, the second 3,759 firms in 1995. They

find average management ownership per firm, measured by total equity ownership

by directors and officers, increased between their two cross-sections by 8.2%, but

not at the expense of other controls. All of the alternative agency control mecha-

nisms they consider are used at least as much in 1995 as in 1935. These mechanisms

include incentive based compensation, board composition (outside directors), debt

policy, the market for corporate control, and product market competition.

Research in the decade following Hermalin and Weisbach (1991) also sought to

understand and address the issue of endogeneity within the management ownership-

firm performance relationship. Loderer and Martin (1997) use a simultaneous equa-

tion model and US firm acquisition data with 876 observations to examine the

endogeneity of performance and insider ownership. Regressing Tobin’s Q on insider

ownership, log-sales, and a dummy for the acquisition being financed with stock

they find insider ownership an insignificant predictor of performance. A regression

of ownership on Tobin’s Q, log-sales and changes in the firm’s stock returns shows

performance to be a significant negative predictor of insider ownership. Using a

cross-section of 326 publicly-owned US manufacturing firms in 1991 and a system of

three equations, Cho (1998) finds a similar result. His simultaneous regression finds

that investment influences firm value, which in turn affects insider ownership, but

not vice versa. Holderness, Kroszner, and Sheehan (1999) explore the issue using

their unique dataset of cross-sections from 1935 and 1995. Separate Ordinary Least

Squares estimations reveal firm size, regulation, leverage, stock performance volatil-

ity and volatility squared to be significant predictors of management ownership,

though volatility has a negative linear relationship in 1935 and a positive concave

relationship in 1995. The authors suggest that the change could be explained by the

significant increase in tools for risk management, which would allow a manager to

hold a greater level of the firm’s stock for a given volatility level without becoming

concerned about the riskiness of her personal wealth portfolio.

The study which first appeared to find a decisive answer to the endogeneity prob-

lem was Himmelberg, Hubbard, and Palia (hereafter HHP, 1999). Seeking to extend

Demsetz and Lehn’s (1985) cross-sectional results they make use of panel data on

600 publicly-owned US firms from 1982 to 1992, and include additional variables ex-

plaining variation in management ownership. They find that variables capturing the

contracting environment facing the firm strongly predict the degree of insider own-

ership, measured by ownership of officers and directors. When they estimate a MSV

(1988) piecewise regression and McConnell and Servaes (1990) quadratic regression

of Tobin’s Q using firm fixed-effects to control for unobserved heterogeneities, they
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find managerial ownership to be insignificant. This result supports their claim that

both management ownership and firm performance are explained by partially un-

observed characteristics of a firm’s contracting environment. Lastly they explore

the use of instrumental variables as a solution to this endogeneity problem and find

evidence for a causal inverted-U relationship between performance and ownership.

They warn that this evidence is tentative given the weak nature of their instruments.

Thus the decade of research following McConnell and Servaes (1990) has shown that

while we can know with some degree of certainty that the central agency control of

equity ownership has a concave relationship with firm performance, it is not clear

how we should interpret that relationship.

2.2 Exogenous, endogenous, equilibrium hypothesis?

Attempting to understand how we might interpret the management ownership-firm

performance relationship involves engaging with a debate that has been as active as

that about the observed relationship, if not more so. At the most surface level this

debate concerns the mechanisms through which stock ownership might incentivise

management. Jensen and Meckling (1976) developed a theory of the firm that first

defined the concept of agency costs. According to their theory, agency costs will fall

as management’s share of ownership rises, because management will have to bear a

greater proportion of the costs. This has been termed the convergence-of-interests

effect. The opposing entrenchment effect is the result of the work of Harold Demsetz

(1983, with Lehn 1985). For Demsetz, the notion that managers possess insignificant

interest in the profitability of the firm so as to require incentives to maximise value

is mistaken. It is the result of economists confusing the firm of economic theory,

which coordinates productive activity for profit, with the firm of reality. In reality

consumption is not confined to the household and production to the firm. Rather,

utility generating consumption does take place in both the household and the firm,

and ownership allows a manager to expropriate a portion of the firm’s wealth toward

that consumption. Were ownership to increase to 100%, such that the manager was

owner, then the manager would be able to direct the entire operations of the firm

to the production of her consumption. The entrenchment effect is MSV’s (1987) in-

terpretation of this argument, and they posit that other agency control mechanisms

might interact with management ownership to lessen the impact of the entrenchment

effect. It is argued that the interaction of these two effects generates the inverted-U

curve observed in empirical studies.

There has also been debate over whether the empirically observed relationship can

be considered to be causal at all, or if it is rather a spurious relationship driven by
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exogenous factors which have not been accounted for. While early studies assumed

that stock ownership by company officers and directors was exogenous of firm perfor-

mance, and thus concluded they were observing a causal relationship, later studies

have contested this interpretation. Beginning with Demsetz and Lehn (1985), re-

searchers have argued that management ownership is at least partially endogenous.

These researchers reasonably tell a story in which the performance of the company,

either realised or expected, influences the amount of company stock that a manager

holds. Alternatively, other factors in the firm’s contracting environment which are

unobserved by the researcher could be driving variation in both management own-

ership and firm performance. An example of such a factor would be an unobserved

level of market power, which would generate greater performance but also increase

the need for agency controls by insulating managerial decision making. If either

of these cases were true then at best the relationship observed would be biased, at

worst entirely spurious. Indeed, when HHP (1999) use multiple controls for these

unobserved factors and firm fixed effects to account for unobserved heterogeneity

between firms they find the inverted-U relationship entirely disappears.

At the most conceptual level the work of Harold Demsetz has generated debate

about whether researchers should even expect to find a relationship between incen-

tives such as management ownership, and firm performance. Under what is often

termed the capturing view, the inverted-U curve explains a causal relationship in

which maximum firm performance represents the point of optimal trade-off between

the convergence-of-interests and entrenchment effects. Deviation from this value

maximising point occurs because managers are able to capture the compensation

process, expropriating resources and decreasing firm performance. Under the op-

posing hypothesis, which is commonly called the contracting view, any observed

relationship between ownership and performance represents an array of firms in

equilibrium which have chosen to contract different optimal levels of management

ownership and performance given differences in their environment. If the environ-

ment of a firm were such that owners could improve performance by selecting a

different ownership structure, and the transaction costs of such a transition were

minimal, it would surely do so. Thus were all these differences properly controlled

for in empirical work we would expect all variation to be accounted for, the owner-

ship and performance level of the firm to be set, and thus no relationship to appear.

This is the conclusion of HHP (1999).

As the recurrence of several central studies in this debate suggests, these hypotheses

are connected. The exogenous interpretation can be conceived of as the empirical

analogue of the capturing view, and researchers working under such a framework
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would set out to explore the relative strengths of the convergence-of-interest and

entrenchment effects. The contracting view contains the endogenous interpreta-

tion. However, the convergence-of-interests and entrenchment effects may still de-

termine observed relationships within this research paradigm, just ones which are

in equilibrium. Thus researchers would seek to identify those firm and environment

characteristics which determine the ownership level.

2.3 Moving beyond Himmelberg, Hubbard, and Palia (1999)

In contrast to the research preceding HHP (1999), which haphazardly accounted

for the potential endogeneity of equity ownership, endogeneity has been the central

issue which the field has attempted to tackle in the decade since. Building upon pre-

ceding research, Demsetz and Villalonga (2001) examine the relationship between a

multi-dimensional specification of ownership structure and firm performance when

ownership is modelled as an endogenous variable. Similar to McConnell and Ser-

vaes (1990), who did not account for endogeneity, Demsetz and Villalonga (2001)

study the interaction between management ownership and blockholder ownership in

determining performance. Using a 223 firm random sub-sample of the original Dem-

setz and Lehn (1985) study, a Two Stage Least Squares estimation finds evidence

that ownership structure is endogenous to the model, but not that it affects Tobin’s

Q. This evidence supports the contracting view, which says ownership or incentive

structures which maximise firm value are those that emerge in equilibrium from the

interaction of market forces.

Zhou (2001) takes a different approach. He argues that even if there is a rela-

tionship between ownership and performance, fixed-effects estimators like that used

by HHP (1999) will be unlikely to find it because ownership variation within firms

is too small. He draws a random panel of 619 publicly-owned US firms between the

years 1992 and 1997 from Standard and Poor’s ExecuComp database. For nearly

half of the firms in the sample, the percentage of the firm’s outstanding shares owned

by the CEO changes by less than 10% over the 5 year period. In those firms for

which CEOs hold greater than a tenth of all stock, a reasonably significant share-

holding, the percentage of firms with less than 10% within variation increases to

three quarters. To account for this potential fixed-effects bias, while still addressing

endogeneity, Fahlenbrack and Stulz (2009) regress changes in performance on large

(>2.5%) changes in management ownership using a dynamic 15 year panel of US

firms. Controlling for past stock returns they find that large increases in ownership

increase Tobin’s Q, but that large decreases have no effect. As they also find that

managers are more likely to decrease their ownership stake than increase it, they
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theorise that the observed relationship is due to young firms beginning life with a

high concentration of ownership, and then managers subsequently decreasing their

ownership position to diversify, but only when such an action is not counter to the

interests of the firm. With ownership levels thus being the outcome of efficient mar-

ket processes this interpretation is consistent with the contracting view.

Kim and Lu (2011) disagree with Zhou (2001). They demonstrate that the inef-

fectiveness of HHP’s (1999) fixed-effects estimation was not the result of insufficient

within firm variation in ownership, but of using a poor measurement of manage-

ment ownership. HHP (1999) use insider ownership as their measurement, which

may vary with both the number of insiders and the amount of each insider’s share-

holding. Using CEO ownership as their measure and re-estimating HHP’s (1999)

model, Kim and Lu (2011) find a significant inverted-U shaped relationship between

performance and management ownership. They make two other significant contri-

butions. The first is to extend the incentive contract to include stock options, a

compensation and incentive component that grew in use greatly during the 1990s.

Increasing a manager’s exposure to company performance through the awarding of

either stock or options increases the risk exposure of her personal wealth portfo-

lio to variation in company performance. As she is unable to completely diversify

that company specific risk, a risk averse manager may be incentivised to choose

low risk, value reducing projects instead of the risky, high value projects desired by

shareholders. This risk effect provides an additional explanation for explaining the

downward sloping section of the inverted-U curve, and unlike the entrenchment ef-

fect one which operates through both stock ownership and options. Lastly Kim and

Lu (2011) examine the interaction of external governance and management owner-

ship as agency control mechanisms. They show that in firms with strong external

governance, where there is less room for agency problems that could be mitigated

by incentive mechanisms, there is no relationship between Tobin’s Q and owner-

ship. Instead the inverted-U relationship is driven entirely by observations with

weak external governance. Their proxies for external governance in this analysis are

industry concentration ratio, which captures the competitive pressure of product

markets, and institutional ownership concentration. This result provides significant

evidence for the contracting view.

In accounting for endogeneity Coles, Lemmon, and Meschke (2012) respond to the

call of HHP (1999), among others, by taking a structural approach to modelling the

ownership-performance relationship. They present a parsimonious structural model

of management ownership, firm scale and performance in which variation in the

productivity of physical assets and managerial input causes variation in the optimal
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compensation contract and firm size, thus generating the familiar inverse-U curve.

They show that the three standard econometric approaches to the endogeneity is-

sue to do not generally provide adequate solutions to simultaneity bias. Firstly,

they show that the inclusion of proxy variables like firm size to account for omitted

variation need not solve the endogeneity problem. If the proxy variables are not

sufficiently related to the exogenous productivity parameters or the functional form

of the omitted variation is misspecified then they will not. Secondly, they show

that fixed-effects are not likely to solve the endogeneity problem, as the exogenous

productivity parameters in the model vary across time as well as across firms. Firm

fixed-effects will only account for omitted variation across firms. Lastly, it can be

seen that only variables which are related to the productivity of managerial input

and not the productivity of physical assets are good candidates for instrumental

variables. These findings rely upon the structural model specified capturing the

true model, which is dubitable given the omission from the model of any form of

external agency controls. In a currently unpublished working paper Jeffrey Coles is

attempting to remedy that deficit (Coles, Lemmon, and Wang, 2008).

2.4 Debtholders are owners too

All the research discussed thus far has focused solely on the use of equity incentives

in executive compensation, either as a proxy for the ownership structure of the firm

or for the incentive contract offered to executive management. However, equity rep-

resents neither the sole claim over a firm’s resources, nor the sole incentive used to

motivate management’s performance. In the event of liquidation, equity holders are

only residual claimants on the firm. First claim over a company’s assets will go to

debtholders, whether they be holders of corporate bonds or institutional lenders.

Debtholders will also be the first to bear the loss from a failed project or company.

As a result debtholders have substantially different preferences from equity holders.

In particular they are more risk averse, and have a significant stake in the liquida-

tion value of the firm. One would therefore expect debtholders to demand different

management behaviour to equity holders, and thus for equity incentives to be ineffi-

cient in motivating the behaviours they desire. In a seminal paper on the ownership

structure of the firm and associated agency costs, Jensen and Meckling (1976) show

that when management is purely equity aligned, stockholder-bondholder conflict

will generate agency costs. They speculate that granting management ownership of

debt as well as equity may serve to control these agency costs.

‘Inside debt’ is the name given to unfunded, unsecured liabilities on the firm owned

by employees of the firm. Defined pension benefits and deferred compensation pro-
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vide examples of these intracompany IOUs, and are widely used alongside equity

instruments in compensation contracts for CEOs. Using actuarial techniques to

estimate the pension benefits of CEOs for 237 large US firms, Sundaram and Yer-

mack (2007) conducted the first research into the role of inside debt in managerial

compensation. Over a sample period from 1996 to 2002 they observe that changes

in pensions constitute on average 10% of overall CEO compensation. Further, they

show that CEO compensation exhibits a balance between debt and equity incentives,

that the balance is related to the debt-to-equity ratio of the firm, and that CEO’s

with high debt incentives manage their firms more conservatively. These findings

suggest CEO pensions, as a form of debt incentive, are used in practice to control for

the agency costs of debt. This possibility motivates investigation of the relationship

between firm performance and a specification of CEO compensation that includes

debt incentives as well as equity incentives.

No such empirical investigation yet exists. However, Edmans and Lu (2009) conduct

a theoretical investigation into the optimality of debt incentives. They construct a

model which demonstrates inside debt is a superior solution to the agency costs

of debt than solvency contingent bonuses or equity incentives, since the payoff is

dependent on both the incidence of bankruptcy as well as firm value in bankruptcy.

In the presence of debt, the efficient compensation contract involves a combination

of both equity and debt incentives. Though an equity bias is generally preferred to

induce effort, a debt bias can improve effort and alleviate the agency costs of debt

if bankruptcy is likely or effort is productive in increasing liquidation value. Thus

they find that the balance of firm debt and equity outstanding is closely related

to the optimal combination of incentives. I use this theoretical result as the ba-

sis for an empirical investigation into the efficacy of debt incentives, exploiting debt

incentive data made available by a recent change in company reporting requirements.

The lack of an empirical investigation into debt incentives in the decades following

Jensen and Meckling (1976) has limited our understanding of executive compensa-

tion. Having not considered the influence of debtholders on the incentive contract-

firm performance relationship, research regarding the effect of inside ownership on

management behaviour, the role of risk and risk aversion in generating firm perfor-

mance, and even the optimality of executive compensation contracts likely suffers

from bias. This project takes the first step towards a conception of the owner-

manager relationship that incorporates the preferences of debtholders. By extend-

ing recent research into the mechanisms of share ownership and stock options to

include debt incentives, I am able to broaden our understanding of the composition

of executive pay and the relation it bears to firm performance.
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Empirical Design

3.1 Relevant theoretical considerations

The identification strategy in this paper builds upon the understanding that a major

determinant of a company’s performance is the effort, discretion and timely man-

agement of the company’s executive management team. Were a firm to compete in

a stable operating environment, characterised by constant prices, technology, com-

petition and demand, then there would be little role for management in creating

value. However, if such firms exist in reality, they are rare. Instead firms operate

in dynamic markets, in which profits are continuously at threat from new market

entrants, revolutionary technology innovations, changing consumer preferences and

exogenous economy-wide shocks. Maximising firm performance in such a market

requires discretion and timely responses, which in a diversely owned firm must come

from professional management. As the leader of the executive management team

and the one executive position present across all firms, the Chief Executive Officer is

the representative executive used in this study. This makes alignment of the CEO’s

preferences with performance a crucial component of firm value maximisation.

To this end the owners specify an incentive contract to align management’s ‘effort’

or decision making with firm value maximisation, which I assume also maximises

owner’s utility. In general this contract will contain four components. The first is

base pay, which sets the minimum compensation level given owners’ valuation of

a manager’s ability. Evidence shows base pay is useful in maintaining a minimum

level of incentives when the efficacy of other incentives changes, for example when

a pension plan becomes accessible (Sundaram and Yermack, 2007) or options ex-

ercisable. On top of base pay managers are often paid bonuses for achieving set

performance goals. Given the highly discretionary nature of bonuses, they are often

used to incentivise behaviours desirable in addition to those which maximise stock

performance. The nature of the bonus conditions are also largely unobservable to

the researcher. The last two components are designed to incentivise firm value max-

imisation and have already been discussed at length in Chapter 2: equity ownership

and inside debt. However, this contract is only a residual tool for reducing agency

costs. Were owners able to perfectly observe management’s actions and decisions
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such a contract would be unnecessary; they could discipline the manager directly for

suboptimal performance. While monitoring to such a degree is obviously not possi-

ble, there are characteristics of a firm’s contracting environment which will provide

agency controls. The incentive contract is residual in the sense that it is utilised to

minimise agency costs remaining after these other agency controls have been set.

As the aim of this research project is to identify the role of the incentive con-

tract in addressing agency problems and thus optimising firm performance, a brief

discussion of these other agency controls is warranted. The first of these has al-

ready been alluded to. The ability of owners to directly punish management relies

to some degree on an active, competitive labour market. In the presence of such a

market, executives are incentivised to reduce perquisite consumption and improve

performance because owners are able to costlessly replace them. While research

shows that forced CEO turnover is more likely following poor firm performance

(Warner et al., 1988), I do not assume that this market operates either perfectly

or costlessly because of the small size of the market and heterogeneous nature of

the ‘goods’ traded therein (managing a consumer goods conglomerate and engineer-

ing consultancy likely require different managerial skill sets). In addition to the

external market for executive labour there might also exist an internal market. If

a firm has several non-CEO executives with the skill set and company knowledge

to fulfil the role of the CEO, or one such executive being groomed for succession,

then it is likely the CEO will be better motivated to optimise company performance.

Related to the opportunity to replace a poorly performing manager is the ability

to monitor the performance of the manager. This is the central role of governance,

and can be conducted by either internal or external parties. Board directors are

those individuals internally tasked with monitoring management. It is generally

argued that board insiders, those directors who are employees or otherwise tied to

the firm, have a conflict of interest in reporting on the performance of the CEO

as their future welfare relies partly upon her goodwill towards them. Thus outside

directors are often viewed as a significant agency control, and research showing this

to be the case (Weisbach, 1988) has lead to regulation in some jurisdictions on board

independence ratios. When discussing external governance, the two parties usually

considered are institutional stockholders and blockholders. Blockholders are those

owners who hold a large proportion of the company’s stock, and are considered to

be more engaged monitors of management due to their greater exposure to agency

costs. Institutional stockholders, such as investment banks or superannuation funds,

are considered better monitors because their resources endow them with superior

monitoring technology, which allows them to more closely track management deci-
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sion making. However, the ability of any party to monitor the actions, decisions and

opportunities for value creation of the CEO is not taken to be perfect.

The three other agency controls commonly discussed place external restrictions on

the degree to which managerial decision making can deviate from value maximising

behaviour. Product market competition places an upper bound on the resources

which the manager can expropriate from the company, as a firm in a competitive

market has less scope for suboptimal performance before failure. Thus the manager

is constrained in their perquisite consumption and motivated to choose high value

projects. The market for corporate control, being the market in which control of

companies is traded through mergers and acquisitions, places a similar bound on

the actions of management. The company’s use of debt financing employs capital

markets as a control for agency costs through both improved monitoring of man-

agers, by an argument similar to that for institutional stockholders, and restrictions

on the non-value maximising behaviour of managers as with competitive product

markets. When considered together the individual effects of these controls cannot

be unambiguously determined. For example, the market for corporate control could

be negatively related to institutional or blockholder ownership as these may facili-

tate takeovers. As such I do not attempt to examine these controls empirically but

rather assume in my identification strategy that they have been employed maximally

by the owners, leaving only the opportunity for residual gains by utilising incentive

contracts.

3.2 Empirical framework for incentive contract analysis

An awareness of these pre-existing characteristics of the firm and its operating en-

vironment facilitate the construction of a simple analytical framework. Given the

scope for agency costs created by these characteristics the owners choose an execu-

tive compensation contract, mit. This contract is constructed from incentive mecha-

nisms which maximise that portion of equity and debt owners’ return attributable to

management, subject to some incentive compatibility and participation constraints.

Previous literature simply proxied this contract with a single variable capturing in-

side ownership of the firm’s equity. I extend the specification to capture more of the

real world contract offered to CEOs. I do so by following the theoretical framework

of Edmans and Lui (2010), and assuming a contract which specifies ownership of a

portion of the firm’s equity, ownership of a portion of the firm’s debt, and a resultant

debt/equity ratio as compensation.

The exact balance of mechanisms depends upon certain CEO, firm and environ-
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ment characteristics. These are measured partly by characteristics of firm i at time

t which are externally observable, xit, but otherwise by characteristics unobservable

to the researcher, uit. Assuming that the functional form is linear this relationship

can be formalised as

mit = β1xit + γ1uit + eit, (3.1)

where eit is some independent error term.

Presented with this contract the manager then chooses ‘effort’, yit, in order to max-

imise their utility, which could be partially generated by pursuit of non-value max-

imising goals. The effort choice depends upon the incentives present in the contract,

mit, as well as characteristics of the firm, xit and uit. Assuming that this relationship

is also linear, the manager’s choice of effort level can be formally expressed as

yit = θmit + β2xit + γ2uit + vit, (3.2)

where vit is some independent error term.

If the firm performance measurement of interest to owners is firm value, I assume

that firm value depends on the effort of the manager as well as observed and unob-

served firm characteristics. Denoting the value of firm i at time t by Qit, formally I

assume that

Qit = δyit + β3xit + γ3uit + wit, (3.3)

with wit some independent error term. I can therefore combine the equations cap-

turing management effort (3.2) and firm value (3.3) to derive the following rela-

tionship between an executive’s incentive contract, firm characteristics, and firm

performance:

Qit = δθmit + (δβ2 + β3)xit + (δγ2 + γ3)uit + δvit + wit. (3.4)

Simplifying the notation, and assuming the optimal contract specifies only equity

incentives, reveals the base regression specification used by Himmelberg et al. (1999)

and Kim and Lu (2011):

Qit = α0 + α1mit + α2xit + εit, (3.5)

where α0 is an observable constant, and the unobservable characteristics uit are

contained with the error terms vit and wit in the error term εit.
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3.3 Specification and estimation method

Within the framework outlined the choice of contract specification, mit, depends

on firm characteristics which are unobservable to the researcher and is therefore

correlated with εit:

E(mitεit) = E((β1xit + γ1uit)(δγ2 + γ3)uit) = γ1(δγ2 + γ3)σ2
v , (3.6)

where σ2
v is the variance of the independent error term vit. Thus if left unaccounted

for, estimates of the relationship between the contract and performance will be in-

efficient. Using panel data and assuming that the unobservable characteristics are

time invariant for the firm, uit = ui, Himmelberg et al. (1999) use a fixed-effects

estimator to identify the contract effect parameter α1. I find this assumption to be

too strong. Several of the unobservable characteristics discussed above which will

affect the impact of an incentive contract are almost certainly going to vary over any

reasonable period of time, and thus bias the estimate of α1. The internal market for

executive talent would trend with an executives’ experience in the firm’s operations,

while external markets like that for corporate control or the firm’s products would

fluctuate over time.

Instead, I follow Kim and Lu (2011) in making the weaker assumption that all

unobserved heterogeneity is either time invariant for the firm or invariant across

firms for a given year. That is, uit = ui + ut. This assumption is not unreasonable

given the rate at which firm characteristics change and the length of my sample

period. Thus the contract effect parameter α1 can be identified with the use of firm

and year fixed-effects. I therefore estimate the following model:

Qit = ui + ut + α0 + α1mit + α2xit + εit, (3.7)

where ui and ut are firm and year fixed-effects, and εit is a white-noise error term.

The CEO compensation contract is captured by mit and expanded on in Section

4.1, while the relevant firm characteristics, xit, are discussed at length in Section 3.4

and specified in Section 4.4. Qit provides the measure of firm performance and is

further defined in Section 4.2.

I am also concerned about autocorrelation among observations over a CEO tenure

period, as the main variable of interest is the CEO’s contract. Compensation con-

tract observations are expected to be more similar to observations from the same

CEO than they are to observations from a different CEO in another firm, or even in

the same firm but another period. This dependence is likely to inflate the variance
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above what it would be if observations were independent, introducing inefficiency

into the α1 estimates. I therefore cluster robust standard errors at the firm-CEO

level. The need for year fixed-effects also generates concern about autocorrelation

in the other dimension, between firms in the same year. The correct fix would be

to cluster standard errors along both dimensions. However for panels with a small

time dimension and large firm dimension such as the one in this study, Petersen

(2005) and Cameron et al. (2006) show that such a technique provides no gains in

efficiency over the combination of using fixed-effects and clustering standard errors

by firm. Indeed their Monte Carlo simulations show a small loss in efficiency from

multi-dimensional clustering, though the difference is insignificant.

The estimate of α1 provided by this specification may still not be an unbiased

estimate for the effect of mit upon Qit. While this method does provide reasonable

controls for some unobserved characteristic driving a spurious relationship between

incentives and performance, there may still be simultaneity bias present in the ob-

served relationship. If a firm were to award a CEO with a grant of stock options in

a given year because performance to date had been exceptional, the estimate of α1

would show a more significant positive relationship between mit and Qit. However,

causality would be reversed. Thus α1 can only be interpreted as the correlation

between selected incentive contract variables and firm value. To identify causality I

could attempt to identify relevant instruments for the incentive contract which are

exogenous to performance. However, the natural instruments for mit are those vari-

ables contained in xit. The equation capturing firm value (3.3) shows these variables

are not exogenous. In addition, Coles et al. (2012) show that an instrument for eq-

uity incentives would need to be related to the productivity of managerial input only.

Instead I adopt the strategy employed by Fahlenbrack and Stulz (2009). As the

proxy form reporting executive compensation is filed after the end of a firm’s fiscal

year, the efficient markets hypothesis predicts a lagged response in firm value to a

change in executive compensation as markets incorporate the updated information.

Thus a change in incentives may provide an insight into the causal relationship

between contract and performance, even though the majority of a CEO’s incen-

tives were chosen contemporaneously with the firm’s performance. I therefore also

estimate an alternative specification to Equation 3.7:

∆Qit = ui + ut + α0 + α1∆mit−1 + α2∆xit−1 + ∆εit, (3.8)
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where

∆Qit = Qit −Qit−1,

∆mit−1 = mit−1 −mit−2,

∆xit−1 = xit−1 − xit−2,

and ∆εit is the difference in white-noise error terms between t − 1 and t. Given

that the characteristics captured by xit are observed by owners before specifying the

incentives in mit, their changes are lagged to be in the same period as the changes

in mit.

3.4 Firm characteristics and identification

In implementing the estimation methods outlined in Section 3.3, accounting for rel-

evant firm characteristics is crucial to identifying the true contract effect α1. Take

as an example two firms in the same industry, identical except for the amount of

free resources at hand to respond to crises, which are faced with an industry-wide

technology shock. While the contract may have the same motivational effect upon

management in both firms, the scope for gain from attentive management is limited

in the second firm by the lack of available resources. This will bias the estimate of

α1. Thus incorporating in xit controls for all variation of the firm or its environment

which affect the scope for value-adding managerial discretion is necessary for identi-

fication of the true relationship between the incentive contract and performance. If

the true relationship is one in which both performance and the contract are chosen

endogenously at their optimum, regression analysis should not detect any increase

in performance for a change in the contract. I would therefore not expect to identify

any significant non-zero relationship if all relevant characteristics are controlled for.

The strand of the literature which this project extends distinguishes several broad

characteristics that are likely to affect the scope for moral hazard, and therefore

the scope for gains from agency controls. The net effect that the size of a firm will

have is not clear. On the one hand large firms are likely to have greater agency and

monitoring costs because there is more capital at stake and they are by their very

nature more complex. Such costs increase the potential for incentivised management

to add value. However, with more equity large firms are likely to have more owners

and attract the attention of institutional investors. Thus there may be economies

of scale in monitoring which lead to lower optimal levels of controls. This would

generate a negative relationship between agency controls and firm performance as

firm size increases. Firm size will therefore need to be controlled for.
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The second characteristic is the scope for discretionary spending. Investment in

fixed capital such as property or plant is generally observable and routine, and thus

provides no substantial space for a manager to improve performance or misappro-

priate resources. In contrast, discretionary spending on items such as advertising

or research and development relies to a large degree upon quality management to

generate a return. It is also a more likely target for agency behaviour, since it is

harder for external parties to observe . Thus a firm whose ordinary business involves

a significant amount of discretionary spending has much more to gain from agency

controls than a substantively fixed capital business like manufacturing. Therefore,

if the scope for discretionary spending is not controlled for, it may upwardly bias

the estimate of α1 for a portion of the sample.

Similar to the scope for discretionary spending is the scope for risk taking or se-

lection of high value projects. A firm which has more scope for risk taking, provided

maybe by growth opportunities or greater resources for investment, may gain more

from agency controls that incentivise risk taking. However, a similar firm may also

be highly leveraged or have an increased risk of default, and thus the same incentives

could generate an adverse outcome. While the balance of equity and debt incentives

would play a crucial role in incentivising optimal behaviour in these cases, the effect

of these incentives would vary greatly with the scope for risk taking. It is therefore

important that scope for risk taking be controlled for, though the effect upon the

estimate of α1 is ambiguous.

Lastly, given that risk taking is a crucial channel by which management affects

firm performance, the risk preferences of the manager should also be considered. A

firm with high levels of idiosyncratic risk will be limited in its ability to motivate

management with equity incentives that impact upon the wealth of the manager,

such as stock ownership or options. This is because increasing the manager’s expo-

sure to firm risk which she cannot diversify will incentivise her to make managerial

decisions which decrease firm risk, and potentially firm value. Therefore, given the

effect that scope for risk shifting will have upon the optimal composition of agency

controls, managerial risk preferences will need to be controlled for.
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Data

I employ a panel dataset covering 2,216 publicly-owned US firms from 2006 through

2013, constructed by merging company accounting data from Standard & Poor’s

Compustat database with executive compensation data from their ExecuComp database.

The panel consists of those firms for which information is available to construct the

firm value, equity incentives and debt incentives variables. To this merged dataset

is added stock market data from the Center for Research in Security Prices (CRSP);

institutional shareholder data from CDA Spectrum, now managed as 13F Institu-

tions by Thomson Reuters; and financial analyst data from the Institutional Brokers’

Estimate System (I/B/E/S), also managed by Thomson Reuters. All databases are

accessed through Wharton Research Data Services (WRDS). Data is occasionally

missing from these databases, causing the sample size to vary for individual re-

gressions depending on the availability of data for constructing relevant variables.

This data allows tracking through time of company performance and elements of

a CEO’s incentive contract, while controlling for other relevant firm and market

characteristics.

4.1 Capturing the incentive contract

The executive compensation data provided by ExecuComp are collected from DEF14A

proxy reports which publicly listed companies are required to file with the Securities

and Exchange Commission (SEC) annually. I exploit a change to these proxy re-

porting requirements resulting from the 2004 revision to the Statement of Financial

Accounting Standards No. 123 Share-Based Payment (FAS 123R), which applies

to companies filing from December 2005 onwards. While the revision was primarily

concerned with accounting methods used for valuing stock options, it also imposed

new requirements for reporting deferred compensation, pension benefits, and com-

pensation of company directors. The benefit of this change is the ability to generate

more accurate estimates of an executive’s equity incentives, and the first calculations

of an executive’s debt incentives which do not need to rely upon actuarial forecasts.

Throughout this project there are two definitions of a CEO’s equity incentives.

The primary definition is CEO’s Equity, a measure following the method of Kim

and Lu (2011) that captures stocks and options. It is equal to the delta of all stocks
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and stock options held by the CEO, divided by the delta of all outstanding common

stock and outstanding options. An option’s delta measures the change in price of

the option for a one dollar change in the price of the underlying asset. Thus each

stock has a delta of one, and this measure is the sum of all equity incentives held

by the CEO weighted by their responsiveness to a change in firm value.

To calculate the delta of options held by a CEO I use the Core and Guay (2002)

method, applied to ExecuComp data in Appendix B of Edmans, Gabaix, and Landier

(2009). However, as these studies use pre-FAS 123R data in which the strike price

and maturity of an option is only known for newly granted options, they must use

estimates in calculating the delta of options granted before the current year. The

post-FAS 123R data contains the strike price and grant date for all options, so I

am able to follow Edmans, Gabaix, and Landier (2009) approach for new grants in

calculating the delta of all exercisable and unexercisable options. Post-FAS 123R

ExecuComp also discontinued reporting of volatility, risk free rate and dividend rate

assumptions for Black-Scholes option valuation. I instead use the assumed rates

which continue to be reported in Compustat. I sum the delta of exercisable and

unexercisable options together to give the total delta of stock options held by the

CEO (Total OP Delta CEO).

To calculate the delta of all of a firm’s outstanding options, I first estimate the

average delta per exercisable option (deltaex mean) by dividing the total delta of

exercisable options held by all executives reported in Execucomp by the number

of exercisable options held by those executives. I estimate the average delta per

unexercisable option (deltaun mean) in the same manner. I then multiply these

average deltas by the number of exercisable and unexercisable options outstanding

as reported by Compustat to give an estimate of the total delta for a firm. Here

again I deviate from the method of the proceeding literature.

Kim and Lu (2011) take the Compustat items optex and optosey as the measures of

outstanding exercisable options in thousands and outstanding unexercisable options

in millions. However, while Compustat reports optex and optosey as such, exami-

nation of the data suggests the items are incorrectly labelled. This observation has

been confirmed with the help of client support analysts from Standard & Poors. In-

stead optex is the number of outstanding exercisable options in millions. I therefore

calculate the delta of a firm’s outstanding options in thousands as

Total OP Delta F irm = deltaex mean× optex× 1000

+ deltaun mean× optosey × 1000. (4.1)
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To guard against the possibility of non-zero missing values of a firm’s outstanding

options reported in Compustat, I also calculate the total delta of options held by all

of a firm’s executives reported in ExecuComp. Finally, I take the maximum of these

two estimates for the delta of all outstanding options. The variable CEO’s Equity

is then calculated as

CEO′s Equity =
Shares owned+ Total OP Delta CEO

Shares outstanding + Total OP Delta F irm
. (4.2)

The substantive difference between this calculation and Kim and Lu’s (2011) is

that they under-estimate exercisable options by a thousand times, and a CEO’s

ownership of options is therefore over-estimated. The effect of this error on their

results is ambiguous, as for a given firm it will depend on the proportion of equity

in outstanding options, the proportion of outstanding options that are exercisable,

and the proportion of these exercisable options owned by the CEO. Their estimates

should still capture the majority of variation in equity incentives, and the error

should therefore not bias results sufficiently to change the conclusions of the study.

Nonetheless, I use a second definition of equity incentives (CEO’s Shares) equal to

the variable OWN CEO in Kim and Lu (2009), which allows a direct comparison

with the results of that and earlier studies. While CEO’s Shares does not account

for options, and thus does not fully reflect a CEO’s equity incentives, it is used as a

proxy for the incentive contract in previous studies which find the inverted-U shaped

relation between performance and stock ownership. It is equal to the stocks held by

the CEO expressed as a percentage of all outstanding common stock.

This project defines a CEO’s debt incentives in the manner of Edmans and Liu

(2010) as the proportion of a firm’s debt held by the CEO. Pensions and deferred

compensation represent unsecured, unfunded ‘inside’ debt claims against the firm.

Pensions may potentially be secured in a bankruptcy proof form, called a ‘secular’

trust fund. However, the CEOs of Delta Airlines and American Airlines’ parent

company, AMR Corp., were removed in 2003 and 2004 after disclosing they had

created such trusts for the benefit of themselves and other executives. I therefore

assume that such trusts are not utilised in the increased open disclosure environment

covered by my sample period.

The empirical measure of debt incentives used is CEO’s Debt. It is equal to the

sum of the present value of accumulated pension benefits from all pension plans and

the total aggregate balance in deferred compensation plans reported by Execucomp

post-FAS 123R, divided by the book value of total liabilities. CEO’s Debt is weakly
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positively correlated with both measures of a CEO’s equity incentives at 0.033 and

0.023, indicating at least on the surface that they are utilised to incentivise different

objectives.

The empirical investigation of Sundaram and Yermack (2007), in addition to the

theory of Edmans and Lui (2010), suggests that the composition of debt to equity

incentives may be more important in maintaining firm value than the level of either

type of incentive. Given equity incentives are thought to promote risky, growth

generating management behaviour, while debt incentives promote conservative be-

haviour which maintains liquidation value, is it that their balance is the ultimate

determinant of optimal behaviour? In investigating that question this project ex-

amines the relationship between the debt-to-equity ratio of the CEO and firm value.

The creation of an empirical measure for the ratio presents some challenges; for

38% of observations the CEO holds no equity incentives, while for 1% of observa-

tions the CEO holds no debt incentives. The ratio of incentives can therefore range

from zero to infinity. Due to the presence of observations that tend to infinity, it

is unlikely that regression analysis will be able to identify the true effect on perfor-

mance of variation in this ratio. To control for this possibility while still preserving

the information such observations contain about incentive contracts, I take the nat-

ural log of the ratio. As the log of zero is undefined, I add an epsilon equal to

one millionth to each observation first. The maximum non-infinite value is in the

neighbourhood of 2.5 billion, thus I use a value of 10 billion for infinite observations.

The result is the variable Log(D/E), equal to the natural log of the ratio of a CEO’s

debt ownership to their equity ownership. Where the CEO’s equity incentives are

measured by stock ownership only, this variable becomes Log(D/S).

4.2 Measuring firm performance

As a measure of firm value this project follows the established executive compensa-

tion literature in using an empirical proxy of Tobin’s Q. I calculate Tobin’s Q as the

sum of the market value of common stocks plus the book value of total liabilities,

divided by the book value of total assets. Being neither a pure market nor pure book

measure of firm value, Q suffers from the failings of both. As a market measure Q

will be affected by forward looking, speculative behaviour of market participants.

As a book measure Q is inherently backwards looking, and thus may be biased by

lingering effects of performance in previous periods. It could also suffer from the

effect of opportunistic managers mis-reporting firm earnings to inflate perceptions of

their own performance (Cornett, Marcus, and Tehranian, 2008). However, despite
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these drawbacks I persist in using Q for two crucial reasons.

The first of these reasons is that Q contains a leverage ratio, that is, a debt-to-

equity ratio for the firm. Edmans and Lui (2010) suggest the relationship between

the debt-to-equity ratio of the CEO and that of the firm is important in incentivis-

ing selection of projects which balance the interests of shareholders and debtholders.

The second reason is that Q is market sensitive. The response of efficient markets to

new information underlies the identification strategy in dynamic regressions, which

use the specification defined in Equation 3.8 to examine the effect of changes in

incentives on subsequent changes in firm value.

4.3 Proxies for external governance

In measuring external governance this project follows Kim and Lu (2011). That

study uses an industry concentration ratio as its primary measure of external gov-

ernance. Even though the level of competition in a firm’s product market does

provide a degree of control over agency costs, it is also intricately related to firm

performance and the amount and mix of an executive’s compensation. I therefore

believe such a measure will be plagued by significant endogeneity concerns. I in-

stead adopt their secondary measure of institutional ownership concentration (IOC )

as defined by Hartzell and Starks (2003). IOC is equal to the percentage of stock

ownership of all institutional investors which is owned by the five largest institu-

tional investors, calculated using institutional holdings data reported by Thomson

Reuters’ 13F Institutions.

4.4 Relevant firm characteristics

The simple model outlined in Section 3.3, and the subsequent discussion in Section

3.4, indicates the need to capture in xit firm characteristics which determine the

relationship between pay and performance and thus influence the optimal incen-

tive contract. If the scope for managerial discretion or preference alignment differs

between firms according to observable differences in firm or environment charac-

teristics, then theory predicts that firms with greater scope for gain will specify

higher levels of incentives. The controls specified in this project to proxy the scope

for managerial discretion are largely those specified in the proceeding research by

Demsetz and Lehn (1985), HHP (1999) and Kim and Lu (2011). Definitions of all

variables can be found in Table 4.1.

Firm size has an ambiguous effect on the scope for gain from contract incentives.
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Table 4.1
Descriptions of valuation, external governance, incentive contract, and other variables used in this
thesis.

Valuation and external governance variables
Tobin’s Q The market value of common equity plus the book value of total liabilities divided by the

book value of total assets
IOC Institutional Ownership Concentration: The percentage of institutional shareholdings

held by the top five institutional investors

Incentive contract variables
CEO’s Shares The stock ownership of the CEO as a percentage of all outstanding common stocks
CEO’s Equity The deltas of shares and stock options held by the CEO as a percentage of the total delta

associated with all outstanding common stocks and stock options
∆Equity The change in CEO’s Equity from the previous to the current year
∆Equity (+ve) Equal to ∆Equity if the change is positive, and zero otherwise
∆Equity (-ve) Equal to ∆Equity if the change is negative, and zero otherwise
CEO’s Debt The pension and deferred compensation awarded to the CEO as a percentage of total

liabilities
∆Debt The change in CEO’s Debt from the previous to the current year
∆Debt (+ve) Equal to ∆Debt if the change is positive, and zero otherwise
∆Debt (-ve) Equal to ∆Debt if the change is negative, and zero otherwise
Log(D/S) The natural log of the ratio of CEO’s Debt to CEO’s Shares
Log(D/E) The natural log of the ratio of CEO’s Debt to CEO’s Equity
∆Log(D/E) The change in Log(D/E) from the previous to the current year
∆Log(D/E) (+ve) Equal to ∆Log(D/E) if the change is positive, and zero otherwise
∆Log(D/E) (-ve) Equal to ∆Log(D/E) if the change is negative, and zero otherwise

Other variables
Log(Sales) The natural log of sales
K/Sales The ratio of tangible, long-term assets (property, plant, and equipment) to sales
Cashflow The ratio of EBITDA (earnings before interest, tax, depreciation, and amortisation) to

sales
SIGMA Idiosyncratic volatility, measured by the standard error of the residuals from a CAPM

model estimated using daily data for the period covered by the annual sample. Missing
observations are set to zero to maintain sample size

SIGDUM A dummy variable equal to one if data for estimating SIGMA are unavailable, and zero
otherwise

R&D/K The ratio of research and development expenditures to property, plant, and equipment.
Missing observations are set to zero to maintain sample size

RDUM A dummy variable equal to one if data for calculating R&D/K are unavailable, and zero
otherwise

A/K The ratio of advertising expenditures to property, plant, and equipment. Missing obser-
vations are set to zero to maintain sample size

ADUM A dummy variable equal to one if data for calculating A/K are unavailable, and zero
otherwise

Capex/K The ratio of capital expenditures to property, plant, and equipment
Cash/TA The sum of cash and all securities readily transferable to cash as listed under current

assets, divided by the book value of total assets
ROA Net income before extraordinary items and discontinued operations divided by the book

value of total assets, multiplied by 100
Firm age One plus the listing age of a firm as measured by the number of years since its IPO, as

reported in CRSP
CEO age Age of the CEO as reported in Execucomp
CEO is chair A dummy variable equal to one if the CEO is also chair of the board, and zero otherwise
Stock return The annualised return on a firm’s stock, adjusted for industry returns by two digit SIC

code
NYSE turnover Equal to the average daily turnover for the annual sample of a firm’s stock if traded on

NYSE, and zero otherwise
Nasdaq turnover Equal to the average daily turnover for the annual sample of a firm’s stock if traded on

Nasdaq, and zero otherwise
Change in CEO A dummy variable equal to one if the CEO title changed persons from the previous to

the current year, and zero otherwise
Analyst coverage The average number of analysts that follow a firm’s stock, as reported by I/B/E/S
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Monitoring and agency costs may increase with firm size, increasing the gain from

incentives which can mitigate such costs. However, large firms may also benefit

from economies of scale in external controls for agency behaviour. An increase in

firm size would then decrease the potential for gains from contract incentives. I

therefore control for firm size using the natural log of firm sales, Log(Sales), and the

possibility of a non-linear relationship with its square, (Log(Sales))2.

A firm in which there is greater scope for discretionary spending by the CEO has

more exposure to agency behaviour than a firm in which spending is largely routine.

Investment in fixed capital items like property, plant and equipment is generally

observable to external parties and thus easily monitored. Greater concentration of

such activities in a firm’s operations will therefore decrease the need for incentives

which limit the agency behaviour of the CEO. I control for the relative importance

of fixed capital in the firm’s technology using the capital-to-sales ratio, K/Sales, and

its square, (K/Sales)2.

Other forms of investment are less easily observed and monitored. While inclusion

of the capital-to-sales ratio controls inversely for the importance of this ‘soft’ capi-

tal in the firm’s technology, some discretionary spending is more discretionary than

others. I therefore refine the proxies for the scope of discretionary spending with the

inclusion of the ratio of research and development spending to fixed capital, R&D/K,

and the ratio of advertising expenditure to capital, A/K. Also included are dummy

variables when R&D spending (RDUM ) and advertising expenditure (ADUM ) are

not reported, to control for the possibility that non-reporting firms are systemati-

cally different from reporting firms. Eliminating observations for which these items

have not been reported is undesirable as the sample would be significantly reduced

is size and biased in favour of R&D and advertising intensive firms.

A firm with the scope to take risks and choose high value projects will stand to make

significant gains by specifying an optimal mix of incentives in the CEO’s contract.

Such scope will be determined by project opportunities and the resources available

to seize opportunities. Project opportunities are likely linked to high growth, a

relationship which I proxy with the firm’s investment rate measured by the ratio

of capital expenditures to the capital stock, Capex/K. I also proxy project oppor-

tunities with a measure of the firm’s age (Firm age). A younger firm may have

more growth opportunities and less access to external agency controls like quality

governance or institutional investors. Firm age is calculated as one plus the years

since a firm’s IPO as reported in CRSP.
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As proxies for the availability of resources which a CEO may use to undertake high

value projects I follow the literature in using the firm’s return on assets (ROA), the

ratio of earnings to sales (Cashflow), and the sum of cash and all securities readily

transferable to cash divided by total assets (Cash/TA). Return on assets is a mea-

sure of the income generated by a firm’s assets, capturing the degree to which the

firm may capitalise on growth opportunities. Cashflow measures a separate source

of resources in a firm’s free cash flow. It may also provide a measure of a firm’s

market power (HHP, 1999), which will affect the scope for preference alignment.

Cash/TA may reflect the financial capability of a firm to take risk. As it may also

be related to firm valuation I include its term squared, (Cash/TA)2), to control for

the possibility of a non-linear relationship.

The composition of agency controls optimal for motivating the risk taking desired

by owners will also depend upon the risk preference of the CEO. As a CEO nears

retirement the risk the firm will default before she can access her accrued inside

debt benefits decreases, thus also decreasing her risk aversion. I therefore proxy the

career stage of a CEO with their age (CEO age). I also include a dummy variable,

CEO is Chair, capturing whether the CEO also chairs the board of directors. As

Chair the CEO may have greater power to impose her risk preference upon the firm,

as well as potentially affect the contracting process. Lastly, as the wealth of the

CEO is tied to her holding of firm equity, her risk preference may be affected by

the portion of a firm’s risk which she is unable to diversify. To control for this id-

iosyncratic volatility I follow the proceeding literature in using the empirical proxy

SIGMA.

SIGMA is calculated by taking the standard error of residuals from a standard

Capital Asset Pricing Model (CAPM) which is estimated using daily stock price

data for the period covered by the annual sample. The standard CAPM is

ri − rf = β(rm − rf ) + ε, (4.3)

where ri is the rate of return on the firm’s stock, rf is the rate of return on a risk

free asset, rm is the rate of return on the market, and ε is a residual term. This

model says that the residual term ε captures that portion of the risk premium on the

firm’s stock which is not due to the risk premium on the market, and is thus com-

pany specific. This term therefore captures the firm risk which would ordinarily be

absorbed by a diversified portfolio, but which a CEO must bear if issued significant

holdings of equity incentives. In estimations of SIGMA, ri is the daily return on

the firm’s stock excluding dividends, rf is the daily return on a 7-year US Treasury
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bond, and rm is the daily return on a value-weighted market portfolio excluding

dividends as reported by CRSP. If stock return data is not recorded by CRSP for at

least 240 trading days over the annual sample period then SIGMA is set to zero, and

a dummy (SIGDUM ) is set to one to capture the mean of SIGMA for missing values.

Fahlenbrach and Stulz (2009) identify several additional characteristics which are

particular to the relationship between changes in incentives and changes in firm

value. If these characteristics are not controlled for, the relationship between the

incentive contract and performance identified by estimating the dynamic specifica-

tion in Equation 3.8 will be biased. A change in CEO during the sample period

will cause a significant change in the composition of incentives. However, it is very

unlikely that any change in performance associated with this period will be caused

by the change in incentives. Thus the estimate would be biased. I therefore control

for a change in CEO with a dummy (Change in CEO) equal to one if the title of

CEO changed persons during the previous year, and zero otherwise.

Fahlenbrach and Stulz (2009) show that large decreases in equity incentives are

more likely to occur after good stock performance. Thus if there is a relationship

between performance of a company’s stock and Tobin’s Q, the estimated coefficient

on a change in equity incentives will be biased when stock market performance is

omitted. I therefore control for stock market performance with Stock return, equal

to the annualised return on a firm’s stock minus the annualised industry return.

The industry return is calculated by taking the average return for all firms in an

industry, identified using the two-digit Standard Industrial Classification (SIC) code.

Finally, if the degree of external governance increases during the sample period

then the potential gain from an incentive contract will decrease. As a result the

firm would be expected to alter the incentive mix in the CEO’s contract to the new

optimum. The motivating effects of the incentives will be replaced by the moni-

toring effects of increased external governance. However, regression analysis may

incorrectly attribute a subsequent change in performance to the change in the com-

position of incentives. I therefore proxy changes in external governance with Analyst

coverage, the number of analysts reported by I/B/E/S as covering a firm’s stock

during the year, and two variables capturing market activity on the firm’s stock.

NYSE turnover is equal to the average daily turnover of the firm’s stock over the

annual sample period if the firm is primarily traded on the New York Stock Ex-

change, and zero otherwise. Nasdaq turnover is the equivalent for firms primarily

traded on the NASDAQ Stock Market.
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Table 4.2
Summary statistics for all variables used in the paper.
The first column of the table reports the number of firm-year observations available for each
variable. Columns 2-5 report the mean, standard deviation, maximum and minimum across all
observations in the whole sample. The sample period covers 2006 through 2013 for all variables.
The number of observations for each variable varies due to data availability. Definitions of all
variables are provided in Table 4.1.

Variable Observations Mean Std. Dev. Min Max

Valuation and external governance variables
Tobin’s Q 13,285 1.77 1.87 0.22 147.35
∆Q 11,013 -0.05 1.12 -10.85 73.74
IOC 13,285 35.88 16.96 0.00 100.00

Incentive contract variables
CEO’s Shares 13,285 0.02 0.05 0.00 0.81
CEO’s Equity 13,285 0.03 0.05 0.00 0.69
∆Equity 11,013 0.00 0.03 -0.69 0.64
∆Equity (+ve) 11,013 0.00 0.02 0.00 0.64
∆Equity (-ve) 11,013 0.00 0.02 -0.69 0.00
CEO’s Debt 13,285 0.00 0.01 0.00 0.22
∆Debt 11,013 0.00 0.00 -0.16 0.12
∆Debt (+ve) 11,013 0.00 0.00 0.00 0.12
∆Debt (-ve) 11,013 0.00 0.00 -0.16 0.00
Log(D/S) 13,285 -5.96 8.85 -16.12 23.03
Log(D/E) 13,285 -6.30 6.48 -13.82 23.03
∆Log(D/E) 11,013 0.01 4.16 -36.84 36.84
∆Log(D/E) (+ve) 11,013 0.55 2.91 0.00 36.84
∆Log(D/E) (-ve) 11,013 -0.54 2.88 -36.84 0.00

Other variables
Log(Sales) 13,251 7.33 1.67 -2.67 13.05
K/Sales 11,756 0.80 3.35 0.00 340.49
Cashflow 12,708 0.06 4.23 -309.41 0.95
SIGMA 13,285 0.02 0.01 0.00 0.23
SIGDUM 13,285 0.06 0.23 0.00 1.00
R&D/K 13,285 0.16 0.77 0.00 36.03
RDUM 13,285 0.49 0.50 0.00 1.00
A/K 13,285 0.06 0.41 0.00 26.53
ADUM 13,285 0.62 0.49 0.00 1.00
Capex/K 11,679 0.13 0.96 0.00 64.65
Cash/TA 13,284 0.15 0.17 0.00 1.00
ROA 13,277 3.11 32.41 -1476.08 2409.20
Firm age 12,824 25.34 18.94 1.00 89.00
CEO age 13,189 55.55 7.31 28.00 96.00
CEO is chair 13,285 0.49 0.50 0.00 1.00
Stock return 13,285 0.09 0.43 -3.13 6.66
NYSE turnover 12,756 1725.85 9191.08 0.00 564087.80
Nasdaq turnover 12,756 703.76 3714.81 0.00 86534.43
Change in CEO 13,285 0.09 0.28 0.00 1.00
Analyst coverage 13,285 6.20 5.40 0.00 39.00

4.5 Summary statistics

Table 4.2 contains summary statistics for all variables used in this project. The

statistics are based upon merged samples using the databases specified at the top of

this chapter. The common link is that they all contain information on equity incen-
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tives, debt incentives, and company performance. As a result these variables have

the most observations; 13,285 firm-year observations associated with 2,216 firms and

3,349 individual CEOs. There are less observations for variables capturing changes

in performance or incentives because they require data in two successive periods to

compute one observation, and thus comprise a smaller sample.

The mean of CEO’s Shares is 2% ownership, with a standard deviation of 5%.

When stock options are accounted for in CEO’s Equity mean ownership increases to

3%, though the maximum observation decreases by 12% to 69% ownership. This is

similar to the Kim and Lu’s (2011) dataset, despite their error in calculating stock

option ownership. Both variables are highly skewed to the right tail, consistent with

previous studies documenting skewed distribution of insider ownership (MSV, 1988;

HHP, 1999). Of 13,285 observations, 6,951 (52.3%) show CEO equity ownership

of no more than 1%. However, 1,410 (10.6%) observations show ownership greater

than 5%, and 296 (2.2%) greater than 20%. While the mean change in CEO’s Eq-

uity is 0%, 10,993 (99.8%) observations of 11,013 record a non-zero change in equity

incentives, and 1,293 (11.7%) a greater than 1% change.

The mean of CEO’s Debt is 0.25% ownership, with a standard deviation of 1%.

Of 13,285 observations, 781 (5.9%) show CEO debt ownership of greater than 1%,

and only 72 (0.5%) greater than 5%. The maximum is 22% ownership. Thus the

variable is skewed to the right tail, similar to equity incentives. Changes in debt in-

centives across the sample are small, with a mean of -0.01% and standard deviation

of 0.45%. While there is 7,013 (63.7%) observations of 11,013 showing a change in

CEO’s Debt, only 209 (1.9%) of those changes have a magnitude greater than one.

These statistics suggest the level of debt incentives is altered much less frequently

than that of equity incentives.

The logarithm of one is zero. Therefore, negative values of Log(D/E) indicate a

debt-to-equity incentive ratio with an equity bias. Given the distributions of equity

and debt incentives described above, one would expect the mass of Log(D/E) obser-

vations to be to the left of zero. This is indeed the case. The mean of Log(D/E) is

-6.30, with a standard deviation of 6.48. While the average change in Log(D/E) is

close to zero (0.01), decomposing the changes into increases and decreases shows an

average increase (decrease) of 0.55 (-0.54). This increase is equivalent to a move from

a contract specifying equal ownership of debt and equity, to a contract specifying

equity ownership eight times the amount of debt ownership.
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Results

I begin by estimating the updated Kim and Lu (2011) specification in Equation

3.7 with firm and year fixed-effects. The results, using both CEO’s Shares and

CEO’s Equity as the measure of equity incentives, are reported in Table 5.1. The

sample period begins with the introduction of FAS 123R reporting requirements in

2006, and ends with the most recently available ExecuComp data in December 2013.

In contrast to the previous literature this regression analysis does not find a sig-

nificant relationship between equity incentives and Tobin’s Q. While the linear com-

ponent of CEO’s Equity appears significant at the 10% level, an F-test is unable to

reject the hypothesis that the CEO equity incentive variables are jointly zero. A

possible factor underlying this difference between studies is the accuracy of stock

option calculations. However, the results which exclude options in Column 1 show

an equally insignificant relationship. A second possible explanation could be the

presence of debt incentives in this study. The lack of correlation between incentives

reported in Section 4.1 casts doubt on this explanation. In unreported regressions

which exclude CEO’s Debt, the CEO’s Equity-Tobin’s Q relationship retains statis-

tical insignificance. I propose that the insignificance of equity incentives in these

results, and the strong significance of debt incentives, is related to the sample period

spanning the Global Financial Crisis. A financial crisis sees a general increase in

company instability, and company instability generally increases the risk of default

and the role of debtholders. Thus it seems intuitive that incentives which align man-

agement with debtholders’ interests show a stronger relationship with performance

in this sample.

The results show CEO’s Debt has a strong, precisely estimated hump-shaped re-

lationship with Q. The estimates in Column 2 show a marginal effect of CEO’s Debt

on Q equal to 8.696 at 1%, 0.176 at 10% and zero at 20.4%. The relationship reaches

its maximum at 10.2% ownership. There is only one observation which has greater

inside debt ownership than 20.4%. Thus for the levels of inside debt which are speci-

fied in real world contracts, having the CEO own any amount of company debt in the

form of pensions or deferred compensation correlates with higher firm value. When

stock options are not accounted for this result is even more apparent. It is there-
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Table 5.1
Firm value and the incentive contract.
The table reports coefficient estimates from fixed-effects panel regressions of Q on selected incentive
contract variables and other control variables. The first column uses CEO’s Shares as the measure
of equity incentives, while column 2 uses CEO’s Equity. The sample period covers 2006 through
2013. The number of observations varies depending on data availability. Definitions of all variables
are provided in Table 4.1. All regressions control for firm and year fixed-effects. White robust
standard errors are clustered at the firm-CEO level and reported in parentheses. Prob > F (equity)
represents the p-value for an F -test that the CEO equity incentive variables are jointly zero.
Coefficients marked with *, **, and *** are statistically significant at the 10%, 5%, and 1% level.

Dep. variable: Tobin’s Q

CEO’s Shares 0.473
(0.766)

(CEO’s Shares)2 −0.053
(2.339)

CEO’s Equity 1.428*

(0.825)
(CEO’s Equity)2 −2.143

(2.499)

CEO’s Debt 9.682*** 9.643***

(3.502) (3.608)

(CEO’s Debt)2 −48.248** −47.334**

(21.115) (21.332)
Log(D/S) 0.001

(0.002)
Log(D/E) 0.001

(0.003)

Log(Sales) −2.177* −2.171*

(1.273) (1.273)
(Log(Sales))2 0.146 0.144

(0.094) (0.094)

K/Sales −0.203** −0.202**

(0.094) (0.094)

(K/Sales)2 −0.001** −0.001**

(0.000) (0.000)

Cashflow 0.037** 0.037**

(0.019) (0.019)
SIGMA −10.456 −10.432

(6.795) (6.797)
SIGDUM −0.131 −0.125

(0.204) (0.203)
R&D/K −0.251 −0.250

(0.240) (0.240)
RDUM 0.053 0.053

(0.125) (0.125)

A/K 0.193* 0.193*

(0.105) (0.105)
ADUM 0.006 0.004

(0.133) (0.133)

Capex/K 1.028*** 1.027***

(0.295) (0.294)

Cash/TA 3.285** 3.289***

(1.283) (1.283)

(Cash/TA)2 −3.778* −3.785*

(2.242) (2.241)
ROA −0.033 −0.033

(0.026) (0.026)
Firm age 0.452 0.459

(0.288) (0.286)
CEO age 0.002 0.001

(0.003) (0.003)
CEO is chair −0.015 −0.022

(0.038) (0.038)
Constant −0.281 −0.474

(6.252) (6.190)

Observations 11,164 11,164
Clusters 2,778 2,778
F-statistic 632.91 615.87
Prob > F (equity) 0.484 0.108
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fore clear that inside debt is an important component of a CEO’s incentive contract.

The estimated value for the coefficient of Log(D/E) in Column 2 implies a difference

in Q of 0.037 between a firm in the sample which only uses equity incentives and

one which only uses debt incentives, all else being equal. That is, moving between

the extremes of incentive contracts generates a change in Q equal to only 1.98% of

the standard deviation in Q. Thus the ratio between a CEO’s debt and equity in-

centives is not related to Q. Even for the significant variance in Log(D/E) across my

sample, regression analysis finds no variation in firm value related to changes in the

ratio of incentives. Given that debt incentives have a significant relationship with

performance, and past research has shown the same for equity incentives, I interpret

this result as evidence for the view that owners specify the optimal debt-to-equity

ratio of the CEO in their incentive contract.

As much as these results provide insight into the use of debt incentives, they also

prompt additional questions. The first is whether this aggregated analysis masks

heterogeneity in the effect or efficiency of debt incentives. Do debt incentives inter-

act with other agency control mechanisms in the same manner as equity incentives?

To address this question I examine the interactive effects of debt incentives and a

widely studied agency control: institutional ownership. If debt incentives are tied

to the use of debt financing, is there heterogeneity in a firm’s access to resources

that determines the effect debt incentives have on performance? I explore this pos-

sibility with an examination of the incentive-performance relationship across firms

of differing maturity.

The second important question is whether the relationship between inside debt and

company performance identified here is causal. Coles, Lemmon, and Meschke (2012)

used a structural model of the incentive-performance relationship to show that fixed-

effects and control variables are poor controls for simultaneity bias. Their model

also showed that instrumental variables only provide adequate controls for this en-

dogeniety if they satisfy very particular conditions. To overcome this limitation in

addressing the causal relationship question, I use lagged measurements of incentives

in a dynamic panel setting.

5.1 Interactive effects of incentives and external gov-

ernance

Kim and Lu (2011) argued that for equity incentives, results based upon the whole

sample mask important heterogeneity in the role of contract incentives. Their results
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show that the relationship between CEO ownership and firm value is stronger for

firms operating under weak external governance, a situation which leaves more room

for agency problems. This is because as outside controls for agency problems are

removed, the costs which can only be mitigated by an incentive contract increase. In

contrast, strong external governance leaves less room for agency problems which can

be mitigated or exacerbated by contract incentives, making the effect of incentives

weaker and less visible in results.

I hypothesise that this relationship will hold for other incentives specified in a CEO’s

contract. Under weak external governance where agency problems are more preva-

lent, the alignment effect of equity incentives on performance is stronger. However,

beyond a certain threshold the risk reducing effect of large equity ownership, or the

entrenching effect of large stock ownership, starts to dominate the alignment effect.

This negative effect will be stronger when external governance is too weak to pre-

vent a CEO choosing value reducing, low-risk projects. Inside debt should show an

even stronger hump shape, as debt incentives are designed to reduce the risk tak-

ing behaviour of management. Thus I expect similar results to Kim and Lu (2011)

for both forms of incentives in weak and strong external governance sub-samples.

However, given that owners specify the contract after observing external governance

conditions, I would expect them to maintain an optimal balance between debt and

equity incentives. This would appear in results as a relationship in which no loss in

firm value is observed for variation of the CEO’s debt to equity ratio, irrespective

of the strength of external governance.

To test this hypothesis I separate firm-year observations into strong and weak exter-

nal governance sub-samples. An observation is considered to be under weak external

governance if its Institutional Ownership Concentration (IOC ) is below the sample

median. I use a pooled sample median as the demarcation point rather than a yearly

median because time trends in institutional holdings may bias the classification of

strong and weak external governance. Indeed, IOC increases steadily over time for

my sample: mean IOC is 33% in 2006, and 38% in 2013. Thus classifying 2013 firm

observations into high and low IOC by the 2013 median may wrongly classify an

observation as having weak external governance when it has strong external gover-

nance relative to the entire sample. I then re-estimate the regressions in Table 5.1 for

each sub-sample, which allows the coefficients for control variables and fixed-effects

to vary across strong and weak external governance regimes.

Table 5.2 contains summary statistics of those variables used to estimate the Equa-

tion 3.7 specification, separated into strong and weak external governance sub-
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Table 5.2
Summary statistics for external governance sub-samples.
Columns 1-4 report the mean and standard deviation across observations separated into strong
and weak external governance sub-samples. Observations are sorted into sub-samples by below
or above median Institutional Ownership Concentration (IOC), corresponding to weak and strong
external governance. The sample period covers 2006 through 2013 for all variables. Definitions of
all variables are provided in Table 4.1.

Low IOC High IOC

Variable Mean Std. Dev. Mean Std. Dev.

Valuation variables
Tobin’s Q 1.82 2.10 1.71 1.61

Incentive contract variables
CEO’s Shares 0.01 0.04 0.02 0.06
CEO’s Equity 0.02 0.05 0.03 0.06
CEO’s Debt 0.00 0.01 0.00 0.01
Log(D/S) -4.92 8.66 -6.98 8.92
Log(D/E) -5.57 6.29 -7.02 6.59

Other variables
Log(Sales) 7.84 1.65 6.83 1.53
K/Sales 0.79 1.25 0.81 4.59
Cashflow 0.14 2.43 -0.02 5.47
SIGMA 0.02 0.01 0.02 0.01
SIGDUM 0.08 0.27 0.03 0.18
R&D/K 0.14 0.73 0.18 0.81
RDUM 0.49 0.50 0.50 0.50
A/K 0.06 0.30 0.06 0.49
ADUM 0.62 0.49 0.62 0.48
Capex/K 0.11 0.08 0.14 1.36
Cash/TA 0.15 0.16 0.16 0.18
ROA 4.49 40.57 1.75 21.48
Firm age 26.52 20.24 24.26 17.58
CEO age 55.58 6.71 55.53 7.86
CEO is chair 0.51 0.50 0.46 0.50

samples. Curiously the distribution of incentives does not appear to differ sig-

nificantly across sub-samples. However, the ratio of debt to equity incentives does;

both measures show relatively more equity ownership being issued on average for

observations under strong external governance. Differences are also displayed by

Tobin’s Q, Log(Sales), Cashflow and ROA, all of which reflect to some degree a

firm’s performance and resources for risk taking. These statistics suggest that on

average a firm with stronger external governance is likely to be smaller, younger,

less valuable, have less access to project-funding, and specify relatively more equity

incentives in the CEO’s contract.

Table 5.3 reports the sub-sample estimation results. They reveal no relationship be-

tween equity incentives and performance when external governance is strong (High

IOC ). However when external governance is weak (Low IOC ), an F-test of joint

significance shows a statistically significant relationship at the 5% level. Though

the form of the relationship cannot be identified, this is consistent with the findings

of Kim and Lu (2011). The results portray a more interesting relationship for debt

incentives. Under strong external governance CEO’s Debt has a strong, negative
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Table 5.3
Firm value, the incentive contract, and external governance.
The table reports coefficient estimates from fixed-effects panel regressions of Q on selected incentive
contract variables and other control variables in High and Low IOC sub-samples. High IOC and
Low IOC indicate above and below median Institutional Ownership Concentration, corresponding
to strong and weak external governance. The sample period covers 2006 through 2013. The number
of observations varies depending on data availability. Definitions of all variables are provided in
Table 4.1. All regressions control for firm and year fixed-effects. White robust standard errors
are clustered at the firm-CEO level and reported in parentheses. Prob > F (equity) represents the
p-value for an F -test that the CEO equity incentive variables are jointly zero. Coefficients marked
with *, **, and *** are statistically significant at the 10%, 5%, and 1% level.

Dependent variable: Tobin’s Q

High IOC Low IOC

CEO’s Shares 0.273 1.078
(0.892) (0.847)

(CEO’s Shares)2 0.529 −1.039
(2.397) (2.422)

CEO’s Equity 1.704* 1.357
(0.984) (0.894)

(CEO’s Equity)2 −2.416 −1.923
(2.667) (2.627)

CEO’s Debt 3.473 4.635 14.865** 13.785**

(3.666) (3.979) (6.502) (6.587)

(CEO’s Debt)2 −49.343** −54.658** −35.843 −30.580
(23.082) (24.350) (27.630) (28.146)

Log(D/S) 0.001 −0.001
(0.002) (0.002)

Log(D/E) −0.004 0.002
(0.005) (0.003)

Log(Sales) −2.529* −2.524* −0.553*** −0.557***

(1.381) (1.381) (0.214) (0.214)

(Log(Sales))2 0.203* 0.204* 0.011 0.011
(0.114) (0.115) (0.012) (0.012)

K/Sales −0.135 −0.133* −0.198*** −0.199***

(0.081) (0.080) (0.054) (0.054)

(K/Sales)2 0.000 −0.000 0.117*** 0.012***

(0.000) (0.000) (0.004) (0.004)

Cashflow 0.046** 0.046** 0.022*** 0.022***

(0.023) (0.023) (0.007) (0.007)

SIGMA −9.070* −8.967 −2.197* −2.184*

(5.621) (5.612) (1.200) (1.194)
SIGDUM 0.007 0.022 −0.058 −0.057

(0.237) (0.235) (0.104) (0.104)
R&D/K −0.391 −0.392 0.016 0.016

(0.328) (0.329) (0.056) (0.055)
RDUM 0.150 0.161 −0.085 −0.089

(0.240) (0.241) (0.079) (0.079)

A/K −0.005 −0.004 0.284*** 0.288***

(0.133) (0.134) (0.108) (0.110)
ADUM 0.025 0.020 0.053 0.053

(0.217) (0.216) (0.110) (0.111)

Capex/K 0.779** 0.791** 0.977*** 0.970***

(0.315) (0.315) (0.286) (0.285)

Cash/TA 3.001*** 3.022*** 0.992** 0.993***

(0.924) (0.928) (0.373) (0.373)

(Cash/TA)2 −3.471* −3.484* −0.130 −0.130
(1.934) (1.938) (0.719) (0.717)

ROA −0.028 −0.028 0.007*** 0.007***

(0.018) (0.018) (0.002) (0.002)
Firm age 0.458 0.495 0.236 0.260

(0.459) (0.450) (0.305) (0.310)
CEO age 0.002 0.002 0.000 0.000

(0.003) (0.004) (0.002) (0.003)
CEO is chair −0.050 −0.065 −0.016 −0.018

(0.060) (0.061) (0.039) (0.039)
Constant −0.486 −1.382 0.023 −0.527

(10.405) (10.164) (7.320) (7.443)

Observations 5,694 5,694 5,470 5,470
Clusters 1,977 1,977 1,857 1,857
F-statistic 78.83 81.78 21.53 21.70
Prob > F (equity) 0.723 0.159 0.041 0.047
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quadratic relation to Q, however the relationship is positive and linear under weak

external governance. This has the interpretation that under strong external gover-

nance specifying more debt is associated with increasingly poor performance, while

under weak external governance specifying debt incentives correlates with better

performance.

This interpretation does not quite align with my expectations of incentives under

external governance, but is consistent with the statistics in Table 5.2. I therefore

consider two possible explanations. The hump-shape in debt incentives is not driven

by observations under weak external governance, as is the hump in equity incentives.

This finding suggests non-optimal contracting. When there is greater potential for

agency behaviour under weak external governance, debt incentives have a strong

positive effect on firm value. The results in Column 4 suggest this effect increases Q

by 0.14 for each extra percent of debt owned by the CEO, all else equal. However,

when there are effective external controls for agency behaviour under strong exter-

nal governance, specifying debt incentives has an increasingly negative effect upon

value. Thus considered alone, debt incentives appear to be misallocated by owners

given the controls for agency provided by external governance.

Giving consideration to the statistics in Table 5.2, I propose an alternative ex-

planation; the difference in the effect of inside debt is driven by heterogeneity along

a dimension other than external governance. Strong external governance firms ap-

pear to be resource constrained (ROA and Cashflow). If true, constraints on risk

taking created by debt incentives may further destroy value. In contrast, weak ex-

ternal governance firms appear to have more substantial resources for risk taking,

and should therefore benefit from increasing equity and debt incentives in line with

risk preferences. Thus the results suggest that while equity incentives interact with

external governance as found previously, debt incentives are more related to the re-

source constraints of the firm. This is an intuitive result. Debt incentives are issued

to mitigate the agency costs of debt, and debt is one of multiple methods in which

a firm’s operations may be resourced. The role of external governance in project

financing is ambiguous given it is primarily a function of equity holders. Thus the

efficiency of debt incentives is no more related to external governance than is the

use of debt funding.

The ratio of a CEO’s debt-to-equity holdings is statistically and economically in-

significant in both sub-samples. As in the whole sample case Log(D/E) correlates

with none of the variation in Q, indicating that firms set the optimal mix of incen-

tives for controlling agency behaviour regardless of external governance. These re-
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sults provide evidence for the hypothesis stated above; having observed the strength

of external governance in the firm environment, owners subsequently choose the in-

centive mix which will optimise firm value. However evidence for the hypothesis

is only partial, as debt incentives have a fundamentally different relationship with

external governance than that hypothesised.

5.2 Interactive effects of incentives and firm age

The results in Table 5.3 show a difference in the effect of inside debt across external

governance sub-samples, and Table 5.2 suggests that heterogeneity along another di-

mension drives these differences. If institutional ownership, my measure of external

governance, is more concentrated in younger firms which are resource constrained,

then the overlap of these samples may drive the interactive results with external

governance in Table 5.3. Young firms which are growth focused, but constrained

in project selection by available resources, may suffer from an incentive mix which

promotes conservative management behaviour. I therefore hypothesise a negative

relationship between debt incentives and firm value for young firms.

At first glance statistics showing that smaller, younger firms have stronger external

governance might appear counter-intuitive. You can imagine that an institutional

investor such as an investment bank would be more attracted to large firms with

reliable income streams. This is to focus too much on the investor. The question

is not what sort of company attracts institutional investment, but in what sort of

company is institutional investment highly concentrated? The answer is more likely

a small firm which has recently floated than a large firm with billions of dollars in

outstanding equity. Thus we can expect some overlap of young firms and firms with

strong external governance.

Summary statistics reported in Table 5.4 provide some confirmation of this ex-

pectation. The table reports statistics for the dataset by young and mature firm

sub-samples, identified by observations which are below and above the median of

Firm age. Observations which are equal to median Firm age (20 years) have been

omitted. Firm age is an imperfect proxy for firm maturity because of variance in

age at the time of an Initial Public Offering, but it has the advantage of capturing

post-IPO limitations on CEO incentives. It is a common clause of an IPO to require

the CEO not sell large portions of equity in the near future.

The overlap of the young firm and high external governance sub-samples appears

substantial. Both samples have younger firms and higher IOC ; the distribution of
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Table 5.4
Summary statistics for firm age sub-samples.
Columns 1-4 report the mean and standard deviation across observations separated into young
and mature firm sub-samples. Observations are sorted into sub-samples by below or above median
age (Firm age), corresponding to young and mature firms. 345 observations for which Firm age is
equal to the median age are omitted. The sample period covers 2006 through 2013 for all variables.
Definitions of all variables are provided in Table 4.1.

Young firms Mature firms

Variable Mean Std. Dev. Mean Std. Dev.

Valuation and external governance variables
Tobin’s Q 1.87 1.30 1.66 2.31
IOC 37.14 16.80 34.53 17.13

Incentive contract variables
CEO’s Equity 0.03 0.06 0.02 0.05
CEO’s Debt 0.00 0.01 0.00 0.01
Log(D/E) -8.17 6.47 -4.44 5.94

Other variables
Log(Sales) 6.91 1.54 7.76 1.70
K/Sales 0.64 1.09 0.95 4.64
Cashflow 0.07 4.22 0.04 4.34
SIGMA 0.02 0.01 0.02 0.01
SIGDUM 0.03 0.18 0.08 0.27
R&D/K 0.20 0.65 0.12 0.88
RDUM 0.48 0.50 0.51 0.50
A/K 0.08 0.56 0.04 0.18
ADUM 0.58 0.49 0.66 0.47
Capex/K 0.16 1.38 0.09 0.07
Cash/TA 0.18 0.19 0.13 0.14
ROA 2.95 23.83 3.23 39.65
Firm age 11.51 5.09 40.21 17.48
CEO age 54.57 7.55 56.48 6.96
CEO is chair 0.46 0.50 0.52 0.50

incentives is similar, with more inside equity specified relative to inside debt; firms

are smaller (proxied by Log(Sales)) and show greater growth opportunities (proxied

by Capex/K ) in both samples; and, in both samples firms appear partially resource

constrained (ROA). However, they do differ in some respects. The distribution of

firms under strong external governance have lower value and a higher proportion of

fixed, observable capital technology (K/Sales), commensurate with mature firms.

Thus the summary statistics are suggestive of the hypothesis that the external gov-

ernance results are capturing differences in firm maturity.

Table 5.5 reports results for the Equation 3.7 specification estimated across the

same young and mature firm sub-samples, with firm and year fixed-effects and ro-

bust standard errors clustered at the firm-CEO level. The results do not support the

hypothesis. Debt incentives have a strong, increasingly negative effect on firm value

in the mature firm sub-sample, not the young firm sub-sample as expected. For the

young firm sub-sample coefficients on CEO’s Debt are not statistically significant,

quashing the proposition that debt incentives have a negative effect on firm value

in young firms. I can therefore conclude it is the strength of external governance,

not the relative availability of resources, that explains the results in Table 5.3.
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Table 5.5
Firm value, firm age, the incentive contract.
The table reports coefficient estimates from fixed-effects panel regressions of Q on selected incentive
contract variables and other control variables in young and mature firm sub-samples. Young and
Mature indicate above and below median Firm age. 345 observations for which Firm age is equal
to the median age are omitted. The sample period covers 2006 through 2013. The number of
observations varies depending on data availability. Definitions of all variables are provided in
Table 4.1. All regressions control for firm and year fixed-effects. White robust standard errors
are clustered at the firm-CEO level and reported in parentheses. Prob > F (equity) represents the
p-value for an F -test that the CEO equity incentive variables are jointly zero. Coefficients marked
with *, **, and *** are statistically significant at the 10%, 5%, and 1% level.

Dep. variable: Tobin’s Q

Young Mature

CEO’s Equity 1.770** 2.663**

(0.859) (1.315)

(CEO’s Equity)2 −2.672 −8.219**

(2.259) (3.836)
CEO’s Debt 7.129 5.967

(5.606) (5.403)

(CEO’s Debt)2 −27.626 −55.165**

(35.694) (26.159)
Log(D/E) 0.001 0.002

(0.003) (0.006)

Log(Sales) −0.252 −2.919***

(0.265) (1.076)

(Log(Sales))2 −0.002 0.187***

(0.019) (0.071)

K/Sales −0.149** −0.129**

(0.064) (0.049)

(K/Sales)2 0.001 0.000**

(0.003) (0.000)

Cashflow 0.005 0.047***

(0.004) (0.016)

SIGMA 1.018 −14.304***

(1.334) (5.507)

SIGDUM 0.116 −0.777**

(0.114) (0.343)
R&D/K 0.031 −0.241

(0.065) (0.203)
RDUM −0.077 0.106

(0.056) (0.315)
A/K 0.031 −0.055

(0.029) (0.110)
ADUM 0.080 0.206

(0.121) (0.179)

Capex/K 0.696*** 1.569**

(0.238) (0.767)

Cash/TA 1.685*** 4.305***

(0.397) (1.122)

(Cash/TA)2 −0.444 −6.439***

(0.620) (1.534)

ROA 0.007*** −0.070***

(0.001) (0.026)
Firm age 0.231 0.063

(0.184) (0.171)
CEO age −0.001 0.002

(0.003) (0.004)
CEO is chair 0.042 −0.091

(0.056) (0.057)
Constant 1.825 10.548

(1.830) (6.727)

Observations 5,555 5,324
Clusters 1,517 1,399
F-statistic 21.89 425.51
Prob > F (equity) 0.083 0.099
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Estimation over the mature firm sub-sample produces the hump-shaped relation-

ship between equity incentives and firm value familiar from preceding research. As

the majority of previous studies have focused on large firms, predominantly because

of data availability, it is unsurprising that their findings are reflected in the ma-

ture firm results. The statistical significance of estimates in Column 1 suggest that

CEO’s Equity has a positive linear relationship with Q in young firms. The in-

significance of the quadratic term is surprising given that young firms have slightly

higher CEO equity ownership on average. This result may be explained by higher

external governance in young firms controlling for entrenchment effects, or growth

opportunities raising the risk preference in the optimal incentive mix. The coeffi-

cients on Log(D/E) are once again economically and statistically insignificant across

both sub-samples, suggesting optimal contracting by owners.

5.3 Incentive and performance dynamics

Simultaneity bias is a concern for the results in Table 5.1. The reported level of a

CEO’s equity and debt ownership is chosen by firms in the same period in which

performance is reported. Thus it is possible incentives are specified after observing

performance, but observed as a simultaneous change in the data. As an example,

firms may finance a major project in the first half of the year through increasing

debt outstanding, and then increase the CEO’s inside debt in the second half of

the year to motivate concern for the holders of that debt. These incentives would

drive future behaviours of the CEO as desired by owners. However the data would

show a strong correlation in the first period between the large change in firm value

as investors take account of the change in debt, and the subsequent change in the

CEO’s debt holdings. However, the causality is obviously reversed. The results

could therefore be upwardly biased by simultaneity and cannot be interpreted as

causal.

In the example just discussed, a change in the CEO’s debt incentives is expected

to motivate a change in their management behaviour in subsequent time periods.

Additionally, the efficient markets hypothesis says that changes in incentives should

affect firm value when when investors learn about the changes and incorporate them

into market decisions. The DEF14A proxy form in which a firm reports the CEO’s

debt and equity holdings for the year is filed after the end of the fiscal year, the

latest date at which the project related debt changes could be announced in the

financial reports of a company. Thus changes to management incentives which take

place in year t will impact firm value in year t as well as in year t+1. Fahlen-

brach and Stulz (2009) exploit this delayed receipt of information by investors to
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investigate a relationship between performance and management ownership which

is not seriously affected by the dependence of ownership on performance. They do

this by estimating the relation of changes in performance in year t+1 to changes in

incentives in year t.

I hypothesise that the relationship estimated in Table 5.1 is causal. I expect that

any change in a CEO’s debt or equity incentives will generate a subsequent change

in performance, while no impact will be observed following a change in a CEO’s

debt-to-equity holdings ratio. To test this hypothesis I estimate the dynamic speci-

fication in Equation 3.8, calculating changes by taking the difference in performance,

incentive and control variables between periods t-1 and t. While Fahlenbrach and

Stulz (2009) focus on large changes in share ownership to overcome the issues raised

by Zhou (2001), Kim and Lu (2011) show these to be predominantly the result of

a poorly specified management ownership variable. I therefore include all changes

in incentives in the estimation. I include the dynamic controls used by Fahlenbrach

and Stulz (2009) in addition to changes in those from Kim and Lu (2011).

Table 5.6 reports the results of regressing changes in Tobin’s Q on lagged changes

in debt and equity incentives. The results in the first column suggest firm value has

no relation to incentives. The estimated coefficients on lagged changes in incentives

are not statistically different from zero. This result contrasts with the findings of

Fahlenbrach and Stulz (2009), who find the relation of Q to equity incentives to be

significant and positive. While the significance of coefficient estimates in Table 5.1

similarly suggest a different relationship in my sample to those found previously, I

suspect sample size may also play a role. Fahlenbrach and Stulz (2009) use a panel

consisting of more than 21,000 firm-year observations over a 17 year sample period.

In the second column I distinguish between lagged positive changes in incentives

and lagged negative changes. Note that a positive coefficient for a negative lagged

change means a decrease in the incentive leads to a decrease in Q. Thus the coef-

ficients suggest that changes in equity incentives increase Q while changes in debt

incentives decrease Q, though the coefficients are imprecisely estimated. Fahlen-

brach and Stulz (2009) find increases in equity incentives have a positive effect, but

find decreases in equity incentives are insignificant. They conclude from this that

a company benefits from an increase in the CEO’s equity holdings, and that CEOs

will decrease their equity holdings only when it will not harm the company. I can

similarly conclude from the results in Column 2 that neither changes in equity in-

centives nor changes in debt incentives are conducted in a manner harmful to the

value of the firm. This result therefore suggests that CEO incentives are increased
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Table 5.6
Changes in firm value and changes in the incentive contract.
The table reports coefficient estimates from fixed-effects panel regressions of changes in Q on
lagged changes in selected incentive contract variables and other control variables. The dependent
variable is the change from year t− 1 to year t of Tobin’s Q, the independent variables are changes
from year t− 2 to year t− 1. Definitions of all variables are provided in Table 4.1. The first and
third columns include changes in the selected contract variables, the second and fourth columns
decompose the change in contract variables into positive and negative changes. The sample period
covers 2006 through 2013. The number of observations varies depending on data availability. All
regressions control for firm and year fixed-effects. White robust standard errors are clustered at the
firm-CEO level and reported in parentheses. Coefficients marked with *, **, and *** are statistically
significant at the 10%, 5%, and 1% level.

Dependent variable: Change in Tobin’s Q

∆Equity 0.143
(from t − 2 to t − 1) (0.227)
∆Debt −0.391
(from t − 2 to t − 1) (1.362)
∆Equity (+ve) 0.451
(from t − 2 to t − 1) (0.404)
∆Equity (-ve) −0.012
(from t − 2 to t − 1) (0.324)
∆Debt (+ve) −3.502
(from t − 2 to t − 1) (2.883)
∆Debt (-ve) 1.328
(from t − 2 to t − 1) (2.042)
∆Log(D/E) −0.001
(from t − 2 to t − 1) (0.003)

∆Log(D/E) (+ve) 0.007**

(from t − 2 to t − 1) (0.003)
∆Log(D/E) (-ve) 0.005
(from t − 2 to t − 1) (0.005)

Change in Log(Sales) −0.224 −0.225 −0.224 −0.226
(from t − 2 to t − 1) (0.321) (0.321) (0.321) (0.321)

Change in (Log(Sales))2 0.007 0.007 0.007 0.007
(from t − 2 to t − 1) (0.021) (0.021) (0.021) (0.021)
Change in K/Sales −0.037 −0.037 −0.037 −0.038
(from t − 2 to t − 1) (0.027) (0.027) (0.027) (0.027)

Change in (K/Sales)2 0.000 0.000 0.000 0.000
(from t − 2 to t − 1) (0.000) (0.000) (0.000) (0.000)

Change in SIGMA −3.109*** −3.088*** −3.119*** −3.107***

(from t − 2 to t − 1) (0.872) (0.872) (0.873) (0.871)
SIGDUM −0.363 −0.361 −0.363 −0.351

(0.282) (0.282) (0.282) (0.282)
Change in Cashflow −0.003 −0.003 −0.003 −0.003
(from t − 2 to t − 1) (0.009) (0.009) (0.009) (0.009)
Change in R&D/K −0.023 −0.023 −0.023 −0.023
(from t − 2 to t − 1) (0.080) (0.080) (0.080) (0.080)
RDUM −0.062 −0.062 −0.066 −0.063

(0.110) (0.110) (0.110) (0.108)

Change in Capex/K −0.465*** −0.464*** 0.461*** −0.460***

(from t − 2 to t − 1) (0.170) (0.170) (0.170) (0.170)
Change in Cash/TA −0.030 −0.030 −0.030 −0.027
(from t − 2 to t − 1) (0.253) (0.253) (0.252) (0.251)

Change in (Cash/TA)2 0.027 0.027 0.026 0.030
(from t − 2 to t − 1) (0.449) (0.449) (0.449) (0.446)
Change in CEO 0.015 0.016 0.012 0.029
(from t − 2 to t − 1) (0.024) (0.025) (0.023) (0.024)

Change in Analyst coverage 0.005** 0.005** 0.005** 0.005**

(from t − 2 to t − 1) (0.002) (0.002) (0.002) (0.002)
Change in NYSE turnover 0.000 0.000 0.000 0.000
(from t − 2 to t − 1) (0.000) (0.000) (0.000) (0.000)
Change in Nasdaq turnover 0.000 0.000 0.000 0.000
(from t − 2 to t − 1) (0.000) (0.000) (0.000) (0.000)

Change in Stock return −0.389*** −0.390*** −0.389*** −0.389***

(from t − 2 to t − 1) (0.030) (0.030) (0.030) (0.030)

Change in Stock return −0.262*** −0.262*** −0.263*** 0.264***

(from t − 3 to t − 2) (0.030) (0.030) (0.030) (0.030)

Constant −0.446*** −0.442*** −0.444*** −0.442***

(0.055) (0.055) (0.055) (0.055)

Observations 7,498 7,498 7,498 7,498
Clusters 2,251 2,251 2,251 2,251
F-statistic 1639.52 1525.11 1720.22 1671.07
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in line with the optimal contracting view of executive compensation.

This might seem somewhat contradictory to the findings in Table 5.1. If the re-

lationship between Q and CEO’s Debt is truly the significant hump-shape found

in those results, you would expect to find a relationship between changes in CEO’s

Debt and changes in Q as firms move along the curve. The standard interpretation

of coefficients on changes in incentives that are not statistically different from zero

is then either that the true relationship is not a curve, and only appears so in the

Table 5.1 results due to simultaneity bias, or that variation of incentives in the data

is insufficient for regression analysis to provide a precise estimate of the true coef-

ficients. While these standard interpretations are plausible, they do not take into

account the complex nature of the incentive-performance relationship. I therefore

propose an alternative interpretation.

The results in Tables 5.1, 5.3 and 5.5 have consistently uncovered a relationship

between Log(D/E) and Q that suggests owners observe characteristics of the firm’s

environment, then choose a contract with an optimal composition of incentives. If

this is indeed the case then the true relationship is

Q = f(CEO′s Equity, CEO′s Debt),

not the hump-shaped relationships produced by estimating the functions

Q = g(CEO′s Equity), Q = h(CEO′s Debt).

Thus we would not expect to find changes in Q following changes in incentives,

because owners would change incentives against each other to maintain the perfor-

mance maximising mix of incentives. As previous studies fail to take into account the

complex relationship between contract and performance because they focus solely on

equity incentives, they interpret the hump-shaped relationship produced as evidence

for sub-optimal contracting. These results, which consider a broader specification

of incentives, suggest executive compensation contracts are in reality more optimal

than previously thought.

This suggestion is reinforced by the results reported in Columns 3 and 4 of Table

5.6 for changes in Q on lagged changes in Log(D/E). Changes in the log of the ratio

are isolated from changes in incentives because a ratio increase could correspond

to either an increase in CEO’s Debt or a decrease in CEO’s Equity. Unreported

regressions show that regressing changes in Log(D/E) together with changes in in-

centives does not substantively alter the results. The results in Column 3, though
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imprecisely estimated, show that changes in the debt-to-equity ratio do not affect

subsequent changes in Q. When changes are decomposed in Column 4 into positive

and negative changes the economic interpretation is the same, though the coefficient

for positive changes in the ratio is statistically different from zero. Thus these results

reinforce the conclusions drawn from Table 5.1, that it is the composition of these

two incentive types which is of first order importance to firm owners.
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Conclusion

This project has examined the role of a CEO’s debt incentives, held in the form

of pension benefits and deferred compensation, in mitigating agency behaviour and

optimising firm value. Exploiting recent changes to listed company reporting re-

quirements and a panel dataset of US firms covering the period 2006 through 2013,

the project finds a significant hump-shaped relationship between debt incentives and

firm value. This result is limited in its robustness to concerns of simultaneity bias. In

addition the project finds substantial heterogeneity in the effect of debt incentives.

Debt incentives appear to be over-utilised in mature firms and firms with strong

external governance, while they appear under-utilised in firms with weak external

governance. Lastly the project finds evidence to suggest setting the optimal mix of

incentives is of first order importance to firm owners, and that owners are effectively

maximising contracts of this type.

There are three main limitations to these findings. The first is a limitation of iden-

tification. While regression analysis identified a relationship between inside debt

held by a CEO and the value of a firm measured by Tobin’s Q which was robust

to exogenous influences, it could not determine the direction of causality in the re-

lationship. The relationship is not spurious, as theory shows debt incentives affect

the behaviour of a CEO. However, the true effect of a CEO’s debt incentives on the

value of a firm will not be determined without identifying either a valid instrument

for inside debt, or a natural experiment for the relationship in question.

The second is a limitation of theory. This study sought to determine the inter-

play of debt and equity incentives in motivating a CEO to maximise firm value.

While my proxy for the composition of incentives, a simple ratio, suggested they are

optimally chosen, this cannot be confirmed without first understanding the function

owners are attempting to optimise when specifying incentives. I have shown it at

least contains components for equity and debt incentives. This betrays an extended

theoretical limitation in our understanding of the preferences of firm owners. While

this study considers preferences in a single dimension, firm value, owners’ preferences

might not be so singular. We are at least aware that debt owners preference firm

stability, even if such a preference is secondary to that of firm value. It is crucial we

identify the spectrum of preferences held by a firm’s owners if we hope to identify
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the role incentives play in fulfilment of these preferences.

The last limitation is empirical. The use of pension and deferred compensation

data which was only recently made available by recent changes to disclosure re-

quirements, limits this study to a sample period that significantly overlaps the US

economic downturn referred to as the Global Financial Crisis. Thus the findings of

this study do not reflect ‘business as usual’ relationships. While I do not doubt that

debt incentives are important during periods of ordinary economic activity, their

importance is likely overstated in the study by the amplified role of debtholders

during periods of financial instability. Only time will provide us with the data to

overcome bias introduced by this limitation.

These limitations notwithstanding, the project makes three contributions to our

understanding of executive compensation. The first two relate to the role of debt

incentives. The results show that debt incentives are at least as important as equity

incentives, which have received almost exclusive attention. Thus focussing solely on

the effects of equity incentives is likely to overstate their role, and provide an incom-

plete account of executive compensation contracts. This account will be particularly

biased during times of market instability, when the efficiency of equity ownership as

an agency control is reduced by stockholder-bondholder conflict. The results also

inform us of the unique relationship between debt incentives and external agency

controls. This relationship is dissimilar to that of equity incentives and external gov-

ernance, and thus broadens our understanding of controls for a manager’s agency

behaviour.

The third contribution of the project is the suggestion that executive compensa-

tion contracts are set more optimally in practice than previously thought. Prior re-

search only considered the effect of equity incentives on value, and thus interpreted

the hump-shaped relationship uncovered as evidence for sub-optimal contracting

practices. However, the appearance of a sub-optimal relationship may result from

considering an incentive in isolation, when in practice firms appear to optimise a

contract comprised of multiple, interrelated incentive mechanisms. This suggestion

is further supported by the failure of regression analysis over a dynamic panel to

find any impact of changing incentives on firm value. The possibility that we may

find executive compensation contracts optimally set when we consider more com-

plete measures of a contract, demonstrates the need for executive compensation

research to move beyond a simple, shareholder-equity ownership characterisation of

the principal-agent problem.
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