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Abstract 

AGENCY COSTS, CEO COMPENSATION, AND LEASING ACTIVITIES 

 

 

Linying Zhou, PhD 

 

The University of Texas at Arlington, 2014 

 

Supervising Professor: Chandra Subramaniam 

Various elements in firms’ capital structures have been documented to be 

associated with conflicts of interests among shareholders, creditors, and managers. In 

this paper, I hypothesize that the use of leases affects manager incentives and mitigates 

the conflicts of interests between shareholders and bondholders. I test this hypothesis by 

examining whether leasing shares in the capital structure are associated with CEO pay-

performance sensitivity. My results show that a firm’s leasing share is positively 

associated with its CEO’s pay-performance sensitivity, suggesting that leasing activities 

reduce the agency cost of debt financing. My results remain robust after controlling for 

recognized mechanisms of reducing agency cost of debt such as convertible debt and 

short-term debt, and also suggest that operating leases and capital leases act differently 

in mitigating agency problems. In the end, I show that the use of leases differs in high-

growth and low-growth firms. This paper contributes to the literature by empirically 

identifying a mechanism that reduces the agency cost of debt financing. 
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Chapter 1  

Introduction 

In modern corporations, the owners of the corporations are not necessarily 

involved in the daily management. The managers, referred to as the agents by Jensen 

and Meckling (1976), have incentives to act for their own best interests rather than the 

owners’. The owners, or the Principals, then have incentives to take measures to ensure 

the alignment of interests between the managers and the owners, or the shareholders of 

the corporations. The research on this broad topic is referred to as the Agency Theory. 

The costs associated with aligning the interests between the managers and the 

shareholders are called the agency costs. 

There have been numerous studies identifying causes of agency costs, as well 

as remedies of the agency problems. In particular, several financing tools have been 

recognized to be able to reduce the agency costs. In this study, I attempt to explore the 

effects of leasing activities on agency costs. In the remainder of this chapter, I first briefly 

introduce the background and motivation, then describe the hypotheses and empirical 

results, and finally discuss the contributions of this study. 

1.1 Background 

Modern agency theory suggests that financing structure affects the agency 

relationship between shareholders and managers, and that the executive compensation 

structure is associated with their conflicts of interests. Managers, the agents, do not 

always act in the best interest of the shareholders, the principals. The costs associated 

with monitoring and bonding with managers, as well as the residual losses, are named 

the agency costs (Jensen and Meckling 1976).  

Managers, utility maximizers, are expected to maximize their own pecuniary and 

non-pecuniary benefits, rather than act in the best interests of the outside shareholders, 
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and the costs arisen to prevent this from happening are referred to as the agency costs of 

equity financing (Jensen and Meckling 1976). As pointed out by Jensen and Meckling 

(1976), methods to rectify manager behavior include auditing, internal control, budget 

restrictions, and incentive compensation. Another common approach of reducing such 

costs is to introduce debt into the capital structure. If a firm includes debt in its financing 

structure, the increased risks of bankruptcy (Grossman and Hart 1982) and the limited 

free cash flow (Jensen 1986) force the interests of the managers to be more aligned with 

those of the shareholders. Specifically, high debt ratios increase risks of bankruptcy, in 

the event of which managers may lose the control over the firm, both pecuniary and non-

pecuniary benefits associated with the position, as well as their reputation within the 

profession. Cautious to avoid such events, managers may forego decisions that benefit 

themselves while hurting shareholder values. Furthermore, debt is associated with fixed 

periodic cash payment, which reduces free cash flow available at managers’ discretion, 

while in contrast, financing through common equity brings no additional obligation of cash 

payment. With the limited free cash flow, managers are forced to use corporate 

resources effectively, rather than using them for their own benefits. In addition, external 

debt may bring monitoring from the outside bond holders, underwriters, auditors, banks, 

and bond rating agencies (e.g. Lou and Vasvari 2013; Slovin et al. 1990). Public debt 

issuance is further subject to Securities and Exchange Commission (SEC) regulations. 

Debt covenants can also provide restrictions to management behavior.  

Therefore, managers are prevented from engaging in activities that may 

potentially hurt shareholder values. Thus, the conflicts of interests between shareholders 

and managers are mitigated, shareholders are able to save costs in monitoring and 

bonding, and the agency costs of equity financing are reduced. 
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As firms take on debt in an effort of controlling conflicts of interests between 

shareholders and managers, the conflicts of interests between shareholders and 

bondholders cause the agency cost of debt financing to rise. Managers, having the 

interests aligned with those of the shareholders, may make decisions that benefit the 

shareholders and potentially harm the bondholders. For example, after having issued 

bonds, managers may choose to take on risky investment projects that increase 

shareholder values while decreasing bondholder values. If sophisticated bondholders are 

aware of that, they are likely to increase required rate of return over their loans so as to 

compensate the increased risk. Therefore, companies face higher costs imposed by high 

interest rates. This is referred to as the asset substitution problem (Smith and Warner 

1979). As a result of the higher interest payment, managers may choose not to undertake 

some of the investment projects, as argued by Myers (1977). Thus, shareholder value is 

harmed. In addition, Jensen and Meckling (1976) listed other examples of agency costs 

of debt financing, such as costs to write and enforce provisions, bankruptcy costs and 

reorganization costs. Various tools have been recognized as being able to reduce the 

agency costs of debt, such as debt covenants (Smith and Warner 1979; Billett et al. 

2007), short-term debt (Myers 1977; Childs et al. 2005), secured debt (Stulz and Johnson 

1985; Smith and Warner 1979), and convertible debt (John and John 1993; Ortiz-Molina 

2007). 

John and John (1993) and Ortiz-Molina (2007) suggest a lower CEO pay-

performance sensitivity in more levered firms, as leverage mitigates the agency costs of 

equity. Management pay, especially stock- and option-based compensation, has been 

widely used in aligning the interests of top management and those of the shareholders. In 

a firm with no leverage, increased compensation in terms of stock shares and stock 

options of the firm provide managers with incentives of maximizing shareholder value. In 
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a firm with higher leverage, however, conflicts of interests between shareholders and 

managers are mitigated by the presence of debt and therefore the increased 

compensation may not work as well as in non-leveraged firms. As a result, the pay-

performance sensitivity is lower in leveraged firms.  

1.2 Hypotheses and Main Findings 

In this section, I briefly introduce the hypotheses as well as the empirical findings. 

1.2.1 Hypothesis 1 and the Findings 

Motivated by the literature on agency costs, I attempt to study the effects of 

leasing activities on agency costs. Specifically, I examine whether leasing activities 

reduce agency costs, by studying the effects of leasing activities on CEO pay-

performance sensitivity.  

Lease financing may mitigate the asset substitution and underinvestment 

problem. A long-term non-cancellable lease contract commits a firm to use a particular 

asset over the life of the lease, and therefore may potentially mitigate the asset 

substitution problem (Smith and Warner 1979). Aware of this, bondholders may be willing 

to reduce their required rate of return, and therefore CEO pay-performance sensitivity is 

increased. Also, lease, as a high-priority claim in the event of a bankruptcy, enables the 

lessors to claim their interests earlier than most of the holders of claims, and is therefore 

perceived to be less risky by lessors, compared to by lenders. Thus, leases enable the 

firms to take on more positive NPV investment projects, especially those firms with lower 

retained earnings, higher debt ratios, and higher risks (Krishnan and Moyer 1994). As a 

result, these firms may see an increase in CEO pay-performance sensitivity after having 

financed through leases. Taken as a whole, leasing activities may be positively 

associated with CEO pay-performance sensitivity. 
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On the other hand, leasing activities are associated with non-cancellable periodic 

cash payments and therefore potentially being able to reduce agency costs of equity by 

limiting free cash flow. As discussed in the section 1.1 Background, companies that have 

limited free cash flow have a better alignment of interest between shareholders and 

managers, and therefore may have lower CEO pay-performance sensitivities. This 

suggests that leasing activities may be negatively associated with CEO pay-performance 

sensitivity. Therefore, the effect of leasing activities on CEO pay-performance sensitivity 

is an empirical question and I propose a null hypothesis that leasing activities are not 

associated with CEO pay-performance sensitivity. 

I follow Jensen and Murphy (1990) in measuring pay-performance sensitivity and 

Ortiz-Molina (2007) in measuring CEO pay and leverage. The leasing activities are 

measured as the sum of present values of future capital lease and operating lease 

obligations, with an approach following Damodaran (2009), Schneider et al. (2012), and 

Bratten et al. (2013). I use median regression to estimate the model, and confirm that 

financial leverage is negatively associated with CEO pay-performance sensitivity, as is 

found in Ortiz-Molina (2007), and also find a positive effect of lease on CEO pay-

performance sensitivity, suggesting that lease reduces the agency cost of debt.   

1.2.2 Hypothesis 2 and the Findings 

Prior literature has suggested other mechanisms that reduce agency cost of debt 

such as debt covenants (Smith and Warner 1979; Billett et al. 2007), short-term debt 

(Myers 1977; Childs et al. 2005; Brockman et al. 2010; Leland and Toft 1996), secured 

debt (Stulz and Johnson 1985; Smith and Warner 1979), and convertible debt (Siddiqi 

2009; Ortiz-Molina 2007; Kahan and Yermack 1998). In order to understand whether 

some of these different mechanisms work as complements or as substitutes, I ask the 

question: if a firm has one or more of the above tools and leasing, do I still observe an 
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impact of leasing on pay-performance sensitivity? For instance, Ortiz-Molina (2007) 

showed a positive association between convertible debt using and CEO pay-performance 

sensitivity, suggesting that, all else equal, firms that have convertible debt have a lower 

conflict of interest between shareholders and managers than firms that don’t. I ask the 

question that if a firm has both convertible debt and lease contracts, if I still see a 

significant positive association between convertible debt and CEO pay-performance 

sensitivity, as well as a significant positive association between leases and CEO pay-

performance sensitivity.  

I incorporate both convertible debt and leases in my regressions and find that 

both mechanisms are significantly positively associated with pay-performance sensitivity. 

This suggests that firms use both mechanisms to mitigate conflict of interests between 

shareholders and managers, and that the use of one mechanism does not diminish the 

effect of the other. 

1.2.3 Hypothesis 3 and the Findings 

In the above arguments, I calculate leases as the present values of total lease 

future obligations, which include both operating lease and capital lease. However, since 

operating lease is only disclosed in the financial statements, and capital lease 

recognized, the effect of capital lease is possibly different from the effect of operating 

lease. For example, capital lease increases debt ratios while operating lease does not. A 

firm with debt covenants restricting debt ratios might have an incentive to engage in 

operating lease instead of capital lease, so as to avoid the higher debt ratios. As a result, 

the firm is able to finance with leases without violating the covenant, and possibly save its 

debt capacity for other debt financings in the future, and thus may have higher pay-

performance sensitivity due to increased investment capabilities. This argument is 

consistent with Imhoff and Thomas (1988), who document that managers intentionally 
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modify lease contracts so that the leases are accounted for as operating leases instead 

of capital leases.  

I decompose leases into operating lease and capital lease and examine their 

effects on CEO pay-performance sensitivity. I observe that operating lease has a positive 

and significant effect, while capital lease does not show significance. This implies that the 

result related to hypothesis 1 is driven by operating lease, but not capital lease.  

1.2.4 Hypothesis 4 and the Findings 

The prior arguments about leasing activities are consistent with the findings of 

Krishnan and Moyer (1994), who report that lessee firms tend to be firms that are riskier, 

have higher debt ratios, and have higher growth rates. Nash et al. (2003) and Kahan and 

Yermack (1998) both find that firms with more growth opportunities are less likely to 

include restrictions in their debt covenants. These pieces of evidence all suggest that all 

firms do not value leasing opportunities the same. Specifically, firms that have more 

investment opportunities may require a higher cash flow, and thus are likely to have 

higher debt ratios, and therefore are perceived to be riskier by their lenders. On the other 

hand, due to the many investment opportunities, debt covenants, convertible debt, and 

short-term debt are somewhat undesirable to high-growth firms, relative to low-growth 

firms, as debt covenants may restrict management flexibility in borrowing, convertible 

debt is more costly since firm value may increase fast, and short-term debt requires 

frequent contracting and negotiation, but does not guarantee long-term cash availability.  

As a result, a long-term lease contract may seem appealing to firms with more 

growth opportunities. Since lease covenants are much less stringent than debt 

covenants, firms with leasing activities may be able to take on more opportunities of 

investments. Ortiz-Molina (2007) showed in their sample that only less than 15% of the 

sample firms have nonzero convertible debt, which is not surprising as convertible debt 
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reduces key financial ratios such as Earnings Per Share, and may induce loss of control 

of shareholders. Leasing activities, however, do not bring such concerns. Also, long-term 

leasing activities do not require frequent renegotiation and yet guarantee the right to use 

particular assets in a relatively long time and therefore better enable firms to grow. For 

these reasons, I hypothesize that in firms with more growth opportunities, the association 

between CEO pay-performance sensitivity and leasing activities is more evident, than in 

firms with fewer growth opportunities. 

I test this hypothesis by splitting the sample into a high-growth subsample and a 

low-growth subsample, with high-growth firms having market-to-book ratio larger than 

one, and low-growth firms having market-to-book ratio smaller than one. I find that the 

association is larger and more significant in the high-growth subsample, supporting the 

hypothesis above. 

1.3 Contribution 

In this section, I discuss the contributions of this study. Specifically, this study 

adds to the literature in leasing, in pay-performance sensitivity, and in agency costs, and 

also provides insights into the joint projects of the Financial Accounting Standards Board 

(FASB) and the International Accounting Standards Board (IASB) on leasing. 

First of all, this study adds to the literature in leasing. This literature originally 

focuses on the tax benefits of leasing (e.g. Merton and Upton 1976; Myers et al. 1976; 

Brealey and Young 1980), until Smith and Wakeman (1985) discussed other incentives of 

leasing such as contractual provisions, management compensation, risks, and 

maintenance. Many studies also discussed the relationship of leasing and debt financing. 

Ang and Peterson (1984) showed a complementary relationship between debt and lease 

financing, while a number of studies document that lease financing and debt financing 
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are substitues (e.g. Mukherje 1991; Beattie et al. 2000; Kang and Long 2001; Yan 2006; 

Deloof et al. 2007).  

Among this literature, Sharpe and Nguyen (1995) is probably most related to this 

study. In particular, they examine whether financial contracting costs have an influence 

on corporate leasing choices and find that firms facing high financing costs and low in 

cash flow are more likely to lease. Though Sharpe and Nguyen did consider the 

underinvestment problem in discussing the incentives to lease, and did include both 

operating lease and capital lease in their discussion, this study is novel in several 

aspects. 

First, this study not only considers the impact of leasing on underinvestment, it 

also considers overinvestment incentives, as well as the limits imposed on free cash flow 

by leasing activities. This study discusses conflicts of interests among shareholders, debt 

holders, and management. The results, therefore, have an implication on the agency 

problem. This study on leasing, to the best of my knowledge, is the first to directly 

examine its effects on agency cost.  

Second, I measure and test the impact of leasing in a different way. Different 

from Sharpe and Nguyen (1995), I test the impact of leasing on firm agency cost by 

examining its association with CEO pay-performance sensitivity, an approach that has 

been utilized widely in examining management incentives and conflicts of interests (e.g. 

Duru et al. 2005; Ortiz-Molina 2007; Mayers and Smith 2010; Cadman et al. 2010). I also 

measure leasing in alternative ways that incorporate all future obligations, differently from 

Sharpe and Nguyen (1995), who only incorporated one year’s obligation of payment.  

Third, this study contributes to the literature in agency cost. Recognized 

mechanisms that mitigate the conflicts of interests between shareholders and 

bondholders include debt covenants (Smith and Warner 1979; Billett et al. 2007), short-
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term debt (Myers 1977; Barnea et al. 1980; Leland and Toft 1996; Leland 1998; Childs et 

al. 2005; Brockman et al. 2010), secured debt (Smith and Warner 1979; Stulz and 

Johnson 1985; Morellec 2001), and convertible debt (Kahan and Yermack 1998; Ortiz-

Molina 2007; Siddiqi 2009). I now add to this literature by showing that leasing has a 

significant effect in aligning interests between shareholders and bondholders, and that 

leasing and convertible debt coexist as such mechanisms. 

Moreover, as shown in Table 1, over 90% of the full sample firm-year 

observations (7,449 out of 8,224) have nonzero leasing activities, contrast to Ortiz-Molina 

(2007), in which only 14% of the sample firm-year observations have nonzero convertible 

debt. This suggests that leasing is a mechanism reducing agency cost of debt that is 

more commonly used than convertible debt. This may be due to the following three 

reasons. First, convertible debt potentially dilutes the Earnings Per Share of the 

company’s stock and the shareholders’ control over the company, while leasing does not 

bring such concern. Second, to borrow long-term convertible debt is more costly than to 

lease, as public offerings of long-term debt must be registered with the SEC (Easterwood 

and Kadapakkam 1991), and to issue convertible debt typically goes through a 

middleman such as an investment bank, while on the other hand, leasing is a private deal 

between a lessor and a lessee. Finally, currently all leasing activities are reported 

separately as capital lease and operating lease. While capital lease is recognized on the 

balance sheet, operating lease is off-balance sheet. As shown in Table 4, on average, 

90% of the leasing activities take the form of operating lease. Therefore, the assets and 

liabilities associated are hidden, which reduces debt ratios and avoids violating certain 

bond covenants. 

Additionally, leasing is arguably a better tool than secured debt in reducing 

agency cost of debt. This is because leasing has a higher priority of payment than 
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secured debt in the event of a bankruptcy, and the collateral of a secured debt holder 

sometimes is subject to automatic stay, which prevents the secured debt holders from 

compensating their losses. 

Fourth, this paper contributes to the discussions of the ongoing joint project by 

the Financial Accounting Standards Board (FASB) and the International Accounting 

Standards Board (IASB), who are currently working in the effort of proposing a way of 

accounting for lease with greater transparency and comparability. The new approach has 

been fervently discussed by practitioners, industries, professional organizations, as well 

as academia, with mixed opinions
1
. For example, academic researchers have identified 

the impact of such changes to financial performance measures (e.g. Tai 2013; Bostwick 

et al. 2013), and also have critiqued the proposed method (e.g. Hales et al. 2012; 

Schneider et al. 2012). This paper informs the ongoing debate by showing that leases on- 

and off-balance-sheet have different impacts on CEO pay-performance sensitivity.  

Lastly, this study reports that capital lease and operating lease have different 

impacts on CEO pay-performance sensitivity, and therefore informs a rich literature on 

recognition and disclosure. A number of researches examining the differences between 

recognition and disclosure have reported that financial statement users interpret the 

recognized information in the financial statements and the disclosed information in the 

notes differently (e.g. Viger et al. 2008, Libby et al. 2006, Frederickson et al. 2006, Davis-

Friday et al. 2004), while a few have argued that this difference is insignificant (Al Jifri 

and Citron 2009) or can be avoided (Bratten et al. 2013). This study documents that 

capital lease and operating lease have different associations with CEO pay-performance 

                                                 
1
 The first exposure draft released in August 2010 received 760 comment letters in its four-

month comment period, and the second exposure draft released in May 2013 received 619 
comment letters in its four-month comment period.  
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sensitivity, and therefore somewhat provide a piece of evidence that leases recognized 

and leases disclosed act differently.   
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Chapter 2  

Background and Prior Literature 

In this section, I discuss related prior literature on the topics of agency costs, 

conflicts of interests between shareholders and managers, and those between 

shareholders and bondholders. I also discuss the link between these conflicts of interests 

and CEO pay-performance sensitivity. 

2.1 Agency Cost of Equity 

Managers, presumably seeking to maximize their personal benefits, have 

incentives to expropriate shareholder wealth by providing themselves with non-pecuniary 

benefits. Jensen and Meckling (1976) point out that methods to control these incentives 

include auditing, internal control, budget restrictions, and incentive compensation. 

Mehran (1995) provides empirical evidence that incentive compensation is positively 

associated with firm performance. Using a sample of 1,708 small corporations, Ang et al. 

(2000) find that agency costs are inversely related to the manager's ownership share, 

providing the implication that equity-based compensation mitigates conflicts of interests 

between shareholders and managers. Singh and Davidson (2003) extend the work of 

Ang et al. (2000) and provide evidence from large public companies that managerial 

ownership is a powerful tool alleviating such conflicts of interests.  

However, these methods have their limitations. For example, Mehran (1995) 

finds that a manager’s percentage equity holding is negatively associated with his/her 

equity-based compensation. Ofek and Yermack (2000) also report that stock-based 

compensation increases management incentives for lower-ownership managers, while 

higher-ownership managers simply sell the rewarded stocks. In the cases where the 

abovementioned approaches do not work so well that managers’ incentives are not well 
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aligned with those of the shareholders, management decisions on investments and 

borrowings may not maximize the shareholder wealth but their own personal wealth.  

Nevertheless, it has been acknowledged in a number of studies that the 

presence of outside debt in the capital structure can mitigate conflicts of interests 

between shareholders and managers. With the presence of debt, managers are 

prevented from expropriating shareholder wealth due to a number of factors such as 

external monitoring, debt covenants, risks of bankruptcy, and limited free cash flow. 

Specifically, external debt may result in additional monitoring from outside the 

companies, such as banks, bond-rating agencies and investment bankers, other than 

those from the internal control system. Lou and Vasvari (2013) argue that reputable 

auditors and bank underwriters communicate inside information to outside investors, and 

support their argument by reporting that corporate bond issuers obtain lower bond yields 

with the help of reputable auditors and bank underwriters. They further find that the role 

of auditors is greater than the role of underwriters, consistent with auditors’ roles as 

monitors. Slovin et al. (1990) find that the stock price in a firm’s seasonal offering 

increases by the quantity of bank debt in a firm’s capital structure, the quality of the firm’s 

investment banker, and the quality of the external auditor. Ang et al. (2000) report that 

agency costs are lower with greater monitoring by banks. These monitoring, together with 

debt covenants, may restrict manager power in distributing dividends and increasing 

executive compensation, and also may set lower limits to certain financial ratios, and 

therefore force managers to act in the best interest of the shareholders. 

Grossman and Hart (1982) argue that since a higher leverage is associated with 

a higher threat of bankruptcy, managers have incentives to avoid bankruptcy so that they 

do not lose their jobs or the firm-specific perquisites. Jensen and Murphy (2010) also 

suggest that the threat of dismissal provides powerful monetary and nonmonetary 
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incentives to managers. Specifically, CEO’s value in the job market is organization-

specific, and therefore one is unlikely to be paid as well in another job. Taken as a whole, 

in leveraged firms, the projects that maximize manager’s wealth but potentially damages 

shareholder wealth may not be undertaken.  

In addition, the interest payment associated with debt reduces free cash flow 

available for spending at managers’ discretion, and therefore reduces agency costs of 

free cash flow, which is especially true when organizations generate substantial free cash 

flow (Jensen 1986). This view underlies models of capital structure such as in Grossman 

and Hart (1982), Stulz (1990), Zwiebel (1996), Morellec (2004), and Morellec et al. 

(2012). Gul and Tsui (1997) find increased audit fees in firms with high levels of free cash 

flow, and also show that high debt levels moderate the increased fees, suggesting that 

debt mitigates the agency problems associated with free cash flow. Griffin et al. (2010) 

report similar findings.  

To sum up, due to the separation of ownership and control, firms suffer from 

agency costs of equity financing. Various mechanisms, such as internal control, incentive 

compensation, and debt financing, can reduce such costs. 

2.2 Agency Cost of Debt 

2.2.1 Agency Cost of Debt 

As firms take on debt, conflicts of interests between shareholders and managers 

are mitigated, and agency costs of equity are reduced. On the other hand, as managers, 

whose interests are aligned with those of the shareholders, are likely to make decisions 

that benefit shareholders but potentially harm bondholder values, shareholders have 

conflicts of interests with bondholders, which causes the agency costs of debt financing 

to increase. 
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For example, firms issue bonds or borrow debt at certain interest rates that 

reflect firm risks. After having issued bonds, however, managers may choose to take on 

riskier investment projects that increase shareholder values while decreasing bondholder 

values. This is made possible by the payoff structure in that bondholders only share a 

fixed profit from the projects while the shareholders receive all of the residuals, so that 

when the projects succeed, shareholders get most of the benefits and debt-holders 

receive limited benefits, and when the projects don’t, shareholders bear limited losses, 

while bondholders risk losing their loans (Jensen and Meckling 1976). Moreover, Smith 

and Warner (1979) point out that firms that take on riskier projects are perceived riskier 

and should have been charged with higher interest rates by the bondholders. Therefore 

this overinvestment increases bondholders’ opportunity costs and potentially transfers 

wealth from bondholders to shareholders, due to the ex-post change of riskiness of the 

assets, and is often referred to as wealth transfer or asset substitution (Smith and Warner 

1979). 

Studies have provided evidence on the asset substitution problem. Leland (1998) 

finds that if firms’ risk policy is made ex ante to maximize firm value, firms increase risk 

when asset value is low. If firms’ risk policy is made ex post, firms switch to a riskier 

investment strategy when asset value is high. Parrino and Weisbach (1999) report that 

overinvestment is likely to be more of a problem for firms with stable cash flow and for 

firms with a long duration of debt. Morellec (2001) shows in his model that when 

disposition of assets are not restricted, cost of borrowing increases due to the reduction 

in the value of bondholders’ claim. Carlson and Lazrak (2010) take into consideration of 

the asset substitution problem and model that the optimal leverage trades off tax benefit 

of debt and utility cost of ex post asset substitution. 
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Sophisticated debtholders are aware of the asset substitution problem and may 

therefore request higher interest rates so as to compensate the increased risk expected. 

As a result, managers, whose ultimate responsibility is to the shareholders but not to the 

debtholders, may reject some positive net present value (NPV) projects when these 

projects do not produce a return that is high enough to cover the interests (Myers 1977). 

Besides, Myers (1977) points out that these problems cannot be easily solved without 

costly renegotiation or rewriting.  

Studies have supported the existence of this problem. Smith and Watts (1992) 

suggest that the conflicts of interests between shareholders and bondholders are 

important determinants of capital structure. Parrino and Weisbach (1999) study the 

economic significance of this problem and prove that the investment distortions caused 

by underinvestment are more severe in higher leveraged firms, firms with volatile cash 

flow, and firms with longer durations of debt, and are economically significant even in 

financially sound firms.  

2.2.2 Mechanisms Reducing Agency Costs of Debt 

Recognized mechanisms for controlling conflicts of interests between 

shareholders and debtholders involve debt covenants (Smith and Warner 1979; Billett et 

al. 2007), short-term debt (Myers 1977; Barnea et al. 1980; Leland and Toft 1996; Leland 

1998; Childs et al. 2005; Brockman et al. 2010), secured debt (Smith and Warner 1979; 

Stulz and Johnson 1985; Morellec 2001), and convertible debt (Kahan and Yermack 

1998; Ortiz-Molina 2007; Siddiqi 2009).  

Smith and Warner (1979) documented four major categories of covenants: a 

category that restricts production and investments, a category that limits cash dividends, 

a category that restricts financing, and a category that bonds with the shareholders. With 

the covenants bonding with shareholders, conflicts of interests are mitigated. Billett et al. 
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(2007) further show that bondholders use more covenant protections when firms face 

higher conflicts of interests between shareholders and bondholders, proxied by higher 

growth opportunities, longer debt maturity, and higher leverage. However, they tend to 

have fewer covenant protections when the proportion of short-term debt is high.  

Since short-term debt can control both under- and overinvestment incentives by 

allowing frequent repricing (Childs et al. 2005), and mitigate the influence of managerial 

risk-taking and risk-avoiding incentives on bond yields (Brockman et al. 2010), restrictive 

covenants and short-term debt are likely substitutes in mitigating shareholder-bondholder 

conflicts of interests (Billett et al. 2007). Another piece of evidence is Leland (1998), who 

examines the joint determination of capital structure and investment risks, and finds that 

firms take into consideration agency costs of asset substitution in determining capital 

structure. He reports that leverage is lower and debt maturity falls when there is agency 

cost resulted from asset substitution. Leland and Toft (1996) report a similar finding. Also, 

Barnea et al. (1980) explain the existence of variable debt maturities and call provisions 

and argue that the cost associated with information asymmetry can be reduced by 

shortening the maturity of debt.  

In addition, debt covenants, though reducing shareholder-bondholder conflicts, 

can become constraints against firm investment flexibility, especially to high growth firms. 

In these cases, convertible debt can be a better alternative, as convertible debt has fewer 

covenant protections (Billett et al. 2007; Kahan and Yermack 1998). Siddiqi (2009) uses 

simulation and option pricing techniques and finds an optimal capital structure comprised 

of equity, debt, and convertible bonds, and suggests that convertible bonds provide an 

incentive to ignore risky investment projects. It is also shown that firms that have more 

convertible debt have higher CEO pay-performance sensitivities (John and John 1993; 

Ortiz-Molina 2007), indicating that convertible debt mitigates the agency costs of debt.  
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Finally, secured debt is shown to be able to control management’s incentives to 

substitute assets with riskier ones (Smith and Warner 1979), and lower monitoring and 

contracting costs in the effort of controlling the underinvestment incentive (Stulz and 

Johnson 1985). Morellec (2001) also argue that secured debt reduces the interest rate 

requested by bondholders as secured debt prevents the firm from selling the assets and 

preserves the liquidation value of the firm, and also reduces the bankruptcy costs for the 

bondholders. 

To sum up this section, the introduction of debt into the capital structure causes 

the conflicts of interests between shareholders and debtholders to rise, which then induce 

agency costs of debt financing. The literature has identified mechanisms that are able to 

control these conflicts and reduce the agency costs. 

2.3 Pay-Performance Sensitivity 

The conflicts of interests between the two parties, shareholders and managers, 

have an impact on CEO incentives and therefore CEO pay-performance sensitivities. In 

particular, as mentioned by Jensen and Meckling (1976), firms may use incentive 

compensation in the hope of providing incentives to managers, so that managers engage 

in activities maximizing shareholder values. If conflicts of interests between shareholders 

and managers are severe, such compensation should, to an extent, align the interests 

between the two parties, and thus one would observe better firm performance and higher 

shareholder returns after firms provide more incentive compensation to their executives, 

especially the CEOs. To rephrase, the CEO pay-performance sensitivity should be high if 

a firm suffers from conflicts of interests between shareholders and managers. In contrast, 

if a firm takes on measures as described above such as debt financing, conflicts of 

interests between shareholders and managers are controlled, and accordingly, one would 

observe a less significant increase in firm performance when CEO is given incentive 
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compensation. In these situations, much incentive compensation may not bring as much 

firm performance increase, and therefore CEO pay-performance sensitivity is lower. 

Taken as a whole, the above arguments suggest that reduced conflicts of interests 

between shareholders and mangers are associated with lower CEO pay-performance 

sensitivity.  

Ortiz-Molina (2007) provides results consistent with this argument by showing 

that firms with higher leverage have lower CEO pay-performance sensitivities. Broussard 

et al. (2004) also use pay-performance sensitivity as a measure of alignment of interest 

between shareholders and managers.  

The conflicts of interests between shareholders and bondholders may also 

impact CEO incentives and CEO pay-performance sensitivities. When a firm has conflicts 

of interests between shareholders and bondholders, managers, acting in the best interest 

of the shareholders, have incentives to make decisions that potentially harm bondholder 

values. Well aware of that, bondholders perceive such firms to be risky and ask for high 

interest rates. As a result, firms have a heavy burden of interest payments and therefore 

have limited amounts of investment projects that are profitable. Accordingly, increases in 

CEO compensation may not bring as much increase in firm performance, and therefore 

the pay-performance sensitivity is low. To rectify this issue and to reduce the high costs 

of debt financing, firms may find it optimal to take on approaches that prevent managers 

from always acting in the best interest of shareholders. For example, some debt 

covenants prevent managers from distributing too many dividends, or prevent managers 

from borrowing excessive amounts of debt; some companies may issue convertible debt, 

granting convertible debt holders the right to convert their debentures into firm equities, 

and so on. These measures, putting bondholders in a less risky place, enable the firms to 
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finance at a lower cost, and result in a high CEO pay-performance sensitivity as more 

projects are now profitable. 

This argument is evidenced by Ortiz-Molina (2007), who demonstrates that firms 

who have nonzero convertible debt, compared to those who do not, have higher CEO 

pay-performance sensitivities. This is also consistent with Duru et al. (2012), who suggest 

companies try to find the optimal balance between the agency costs of equity and agency 

costs of debt, by showing that firms with higher conflicts of interests between 

shareholders and bondholders are less likely to use Return on Equity (ROE) based 

performance metrics in CEO bonus plan but more likely to use Return on Asset (ROA) 

based performance metrics. These firms include firms with fewer debt covenants, higher 

interest rates on debt, and firms with a greater portion of executive pay in stock options 

form. 
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Chapter 3  

Hypothesis Development 

In this section, I bring leasing activities into the discussion of conflicts of interests 

among shareholders, managers, and bondholders. I argue that leasing activities may 

have an impact on management incentives, and therefore reduce agency costs. I present 

four hypotheses accordingly. 

3.1 Hypothesis 1 

Leases may have a mitigating effect on the conflicts of interests between 

shareholders and bondholders. Though no prior literature has formally studied this issue, 

Smith and Wakeman (1985) mentioned the possibility that leases may control the asset 

substitution problem and the underinvestment problem. Robicheaux et al. (2008) 

suggested that firms use lease as a mechanism of controlling the agency cost of debt 

and corporate governance as a mechanism of controlling the agency cost of equity 

simultaneously.  

Leases may mitigate the underinvestment incentive for the following reasons. A 

high-priority claim in the event of a bankruptcy, leases impose limited losses for the 

lessors, thus enable lessee firms, especially those with financial distress, to finance at a 

lower cost, and therefore enable them to take on more positive NPV investment projects. 

Specifically, when a lessee files for bankruptcy, the lessee can either assume the lease, 

which means continuing the leasing contract, curing any past defaults, and continuing all 

the payments, or reject the lease, having the leased item repossessed by the lessor. If 

the lessee assumes the lease, the rental expenses are classified under the 

“administrative expenses” in the bankruptcy code, which has the second highest priority, 
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imposing very limited potential losses to the lessor2. This means that the rental expenses 

need to be paid before all the lower-priority payments can be paid. In contrast, unsecured 

debtholders have the lowest priority and will not be paid until all ten categories of priority 

claim holders are paid in full. In this way, the risks born by the lessors are much less than 

risks born by debtholders. Reflected in financing costs, a firm is able to lease at a lower 

cost through leasing than through borrowing. If the lessee firm rejects the lease, the 

lessor is entitled to recover possession of the leased property and bears the potential 

losses of other claims such as foregone rental expenses and late fees, which are treated 

as unsecured claims against the lessee. While these claims have low priority so that the 

lessor firms risk losses in an event of bankruptcy, the losses are limited as lessors firms 

are able to repossess their assets. In contrast, unsecured and unconvertible bondholders 

risk the entire investments. 

A similar argument can be found in Beatty et al. (2010), who suggest that firms 

with low quality accounting reports are more likely to lease. Sharpe and Nguyen (1995) 

also hypothesize that firms facing high financing costs may utilize more leases as leasing 

mitigates information asymmetry, and reduces agency costs associated with monitoring 

and underinvestment. Their empirical results show that firms with high financing costs 

have a higher propensity to lease. Consistent with these results, Eisfeldt and Rampini 

(2009) find that financially constrained firms lease more of their capital than less 

constrained firms. They attribute their findings to the argument that leases have more 

debt capacity than secured debt, as repossession of a leased asset by a lessor is easier 

                                                 
2
 As per the Federal Bankruptcy Code, priority claims are divided into the following 10 categories: 

1. Domestic support obligations; 2. Administrative expenses; 3. Claims in an involuntary bankruptcy 
petition under Chapter 7 or Chapter 11; 4. Employee wages; 5. Unpaid contributions to employee 
benefit plans; 6. Claims by a grain producers by a fisherman; 7. Consumer layaway plan deposits; 
8. Taxes outside of bankruptcy; 9. Debtor’s obligation to a Federal depository institution; 10. Claims 
for death or personal injury. These priority claims are applicable to bankruptcies of Chapter 7, 11, 

12 and 13. 
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than foreclosure on the property by a secured lender
3
. Finally, Krishnan and Moyer 

(1994) show that lessee firms, relative to non-lessee firms, tend to have lower retained 

earnings relative to total assets, higher growth rates, lower coverage ratios, higher debt 

ratios, and higher operating risk.  

Due to the above reason, an investment project financed through leases may be 

less costly than an investment project financed through debt. As a result, more incentive 

providing compensation to the CEO may increase firm performance, and a positive 

association between leasing activities and CEO pay-performance sensitivity is observed.  

Leasing activities may also mitigate the asset substitution problem. Smith and 

Warner (1979) argue that leasing activities reduce asset substitution incentives as lease 

contracts represent long-term non-cancellable commitments to use a particular asset 

over the life of the lease. With these incentives reduced, bondholders may perceive the 

firm to be less risky, and hence be willing to lend at a lower cost. As a result, incentive 

providing compensation may increase firm performance, and a positive association 

between leasing activities and CEO pay-performance sensitivity is observed. 

On the other hand, it is also possible that leases are negatively associated with 

CEO pay-performance sensitivity. In particular, a typical lease contract is a binding 

agreement of non-cancellable periodic payments from the lessee to the lessor, and thus 

reduces free cash flow available to lessee managers. This debt-like feature makes it 

possible that leases affect agency relationships in a similar way that debt does. This 

would suggest leases mitigate the conflicts of interests between shareholders and 

managers, and present a negative association with CEO pay-performance sensitivity. 

                                                 
3
 In Chapter 11 of U.S. Bankruptcy Code, a lessee firm filing for bankruptcy either continues the 

rental payment on the leased asset, or returns the asset to the lessor. In contrast, the collateral to a 
secured lender is subject to automatic stay, which prevents repossession or foreclosure of the 
collateral by the secured lender. 
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Overall, theories suggest leases may be positively associated with CEO pay–

performance sensitivities, or they may be negatively associated. To find out, one needs 

to conduct empirical tests. Below, I present the hypothesis in a null form. 

H1: A firm’s leasing activities are not associated with its CEO’s pay-performance 

sensitivity. 

3.2 Hypothesis 2 

Another mechanism, convertible debt, has been recognized as being able to 

mitigate the conflicts of interests between shareholders and bondholders and thus reduce 

the agency cost of debt financing.  

As convertible bond holders have the right to convert their bonds into equities, 

the presence of convertible bond in the capital structure poses restraints to managers, 

mitigating their incentives of transferring wealth from bondholders to shareholders. The 

literature has well recognized this effect. For example, Green (1984) characterizes 

shareholders’ incentives as well as their investment policies, and analyzes the use of 

convertible debt and warrants in controlling the distortionary shareholder overinvestment 

incentives. His results suggest that convertible debt mitigates the overinvestment 

incentives. Also, firms have been shown to use convertible debt to reduce the asset 

substitution problem. Lewis et al. (1998) examine why firms issue convertible debt and 

find that firms issue convertible debt so as to mitigate the asset substitution incentives 

and information asymmetry. Either way, they report that managers use convertible debt 

security design to reduce external financing cost. Ortiz-Molina (2007) further shows that 

convertible debt is positively associated with CEO pay-performance sensitivity, 

supporting the hypothesis that firms use convertible debt to control conflicts of interests 

between shareholders and bondholders.  
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Since convertible debt reduces management overinvestment incentives and is 

shown to be positively associated with CEO pay-performance sensitivity, it clarifies the 

effects of leasing to examine after controlling for convertible bond. Following hypothesis 

1, I present the null hypothesis below. 

H2: After controlling for convertible debt, leasing activities are not associated with 

the CEO’s pay-performance sensitivity. 

3.3 Hypothesis 3 

Currently all leases are not reported the same. Lessee firms are required to 

recognize assets and liabilities associated with capital leases in the financial statements, 

and also report in the notes to the financial statements a summary of the assets under 

capital lease by major categories such as Land and Buildings, Machinery and Equipment 

and so on, as well as the associated accumulated amortization. These firms are also 

required to report the future payments due related to all capital leases. In contrast, lessee 

firms with operating leases are not required to recognize any assets or liabilities 

associated. Instead, they only disclose future payments due related to all operating 

leases in the notes to the financial statements, and report the current year’s rental 

payments in the Income Statement. 

Due to these differences, managers may have incentives to manipulate lease 

contract designs in order to achieve certain financial ratios. For example, Imhoff and 

Thomas (1988) argue that certain ratios such as leverage and accounting rate of return 

are linked to managerial performance and are used in debt covenants. They observe that 

after the Statement of Financial Accounting Standard (SFAS) No. 13, “Accounting for 

Leases” (FASB 1976) takes effect, which dictates that capital lease must be recognized 

in the financial statements rather than only be disclosed in the notes, managers 
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systematically substitute from capital lease to operating lease, and that firms with larger 

amounts of capital lease experience particularly substantial declines in capital lease. 

Firms with operating leases and capital leases may also experience different 

impacts on CEO pay-performance sensitivities from leases. For example, as discussed in 

section 3.1, lessors face less risk than lenders when a lessee firm files for bankruptcy. 

However, this only applies to lessors of operating leases, but not capital leases. The 

reason lies with the difference of distinction of leases in accounting and in legal statues.  

In accounting, a lessee firm characterizes all its leases as either operating leases 

or capital leases. According to SFAS No. 13, leases that do not substantially transfer 

benefits and risks of ownership from the lessor to the lessee are operating leases, 

whereas a capital lease has to meet at least one of the following criteria: (i) the lease 

transfers ownership of the property to the lessee by the end of the lease term; (ii) the 

lease contains an option for the lessee to purchase the leased property at a bargain 

price; (iii) the lease term is larger than or equal to 75 percent of the estimated economic 

life of the leased item; and (iv) the present value of rental and other minimum lease 

payments equals or exceeds 90 percent of the fair value of the leased property. 

On the other hand, in legal environment, a lease is either a true lease or a 

financial lease. A true lease is an arrangement where the lessor retains risks and rewards 

of ownership of the asset, and the lessee retains the possession and the right of use for 

the lease period. The lessor of a true lease claims the depreciation benefits as well as the 

associated tax benefits. A true lease may include a fair market value (FMV) option which 

allows the lessee to purchase the leased asset at the conclusion of the leasing term at its 

fair market value. This type of true lease is also sometimes called a fair market value 

lease. These make a true lease similar to an operating lease. A financial lease, or a 

finance lease, however, is similar to a capital lease. A financial lease offers transfer of 
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ownership at the conclusion of the leasing term, and tends to extend into most of the 

useful life of the equipment. In a financial lease, the lessee is responsible for the 

maintenance, taxes and any insurance necessary associated with the leased item. 

 In bankruptcy codes, if the lessee firm of a true lease files for bankruptcy and 

assumes the lease, the lessor receives regular rental payments as “administrative 

expenses”, with the second highest priority. If the lessee firm rejects a true lease, the 

lessor may immediately recover the possession of the asset or property, and files an 

unsecured claim against the lessee for unpaid rents and late fees. Since a true lease is 

similar to an operating lease, a lessor of an operating lease, in the event of a bankruptcy, 

faces less risk, which may allow the lessee firm to finance at a lower cost. However, 

since these do not apply to finance leases, the same may not be true to a lessee firm of a 

capital lease.  

A piece of evidence that is consistent with the above argument is Bayless and 

Diltz (1988), who report that banks do not treat capital leases and debt differently in 

making term loan decisions. Together, these would suggest that the association between 

leasing activities and CEO pay-performance sensitivities may differ between operating 

leases and capital leases.  

However, one may argue that both operating leases and capital leases are 

leases and should not be treated differently, which is consistent with the joint effort of 

FASB and IASB in proposing a new way of accounting for leases, under which all leases 

are reported the same. Further, one may argue that the distinction between operating 

leases and capital leases can be manipulated by management so that an operating lease 

can be close to a capital lease. For example, if the lease term is 74 percent of the 

estimated economic life of the leased item, the lease is classified as an operating lease 

under SFAS No. 13, where a lease with the lease term of 75 percent of the estimated 
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economic life is classified as a capital lease. Due to these reasons, it is possible that the 

effects of leases on CEO pay-performance sensitivity do not differ between operating 

leases and capital leases. Accordingly, I present the null hypothesis below. 

H3: Neither operating leasing activities nor capital leasing activities are 

associated with the CEO’s pay-performance sensitivity. 

3.4 Hypothesis 4 

Prior literature has suggested that firms with more growth opportunities, 

compared to firms with fewer, have a different level of usage of mechanisms recognized 

to mitigate conflicts of interests between shareholders and bondholders, such as debt 

covenants and convertible debt. For example, Nash et al. (2003) suggest that firms with 

more growth opportunities value the future flexibility in distributing dividends and issuing 

debt and thus tend not to include restrictions on those in their bond contracts. Kahan and 

Yermack (1998) study 64 convertible and 128 straight public bond issues and find that 

firms with more investment opportunities are less likely to have restrictive debt covenants 

and more likely to have convertible debt, which supports the argument that convertible 

bonds contain fewer restrictive covenants, literature on which includes Long et al. (1994), 

who find that convertible bonds contain fewer covenants on further issuance of debt, and 

Iskandar-Datta and Emery (1994), who report that bonds with no covenants are more 

likely to have conversion provisions.  

All the above, taken together, suggest that firms with more growth opportunities 

value flexibility in terms of financial ratios and possibility of future borrowing than firms 

with fewer growth opportunities. This indicates that high-growth firms may be willing to 

sacrifice, to an extent, the alignment of interest between shareholders and bondholders, 

in order to preserve future flexibility, which is consistent with the findings of Nash et al. 

(2003). Hence, facing higher risks of overinvestment, bondholders are likely to increase 
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the required interest rate. In these situations, high-growth firms have the incentives to 

engage in leasing activities, since lessors typically ask for fewer and less stringent 

covenants than bondholders, and are also likely to request lower interest rates. This 

argument is consistent with Krishnan and Moyer (1994), who report that lessee firms, 

relative to non-lessee firms, tend to have higher growth rates. 

If a high-growth firm engages in leasing activities, because of the higher level of 

flexibility and the lower cost, it might experience a higher CEO pay-performance 

sensitivity, relative to a low-growth firm. Since I do not yet have a prediction on the 

associations of leasing activities and CEO pay-performance sensitivity, I hypothesize the 

following in the null form. 

H4: The association between leasing activities and CEO pay-performance 

sensitivity is not different for firms with more growth opportunities and firm with 

fewer growth opportunities. 
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Chapter 4  

Sample and Methodology 

This chapter describes the sample used in the empirical tests, as well as the 

methodology used. I discuss the measures of variables, and also present the descriptive 

statistics about the sample and the variables. 

4.1 Sample Selection 

I combine firm data from databases Compustat, the Center for Research in 

Security Prices (CRSP), and ExecuComp. The data ranges from fiscal year 1995 to 2012 

and are required to have December fiscal year-end, non-missing accounting data from 

Compustat, non-missing compensation data from ExecuComp and non-missing stock 

price and return data from CRSP.  I further exclude firms of financial and utility industries 

and firms without enough historical data, which is used to calculate measures of stock 

price variance. I also document nonzero straight debt and nonzero convertible debt 

sample sizes, which will be useful when testing hypothesis 2, and nonzero operating 

lease and nonzero capital lease sample sizes, which will be useful when testing 

hypothesis 3. 

The final sample consists of 7,261 firm-years and 711 firms, out of which 219 are 

S&P 500 firms, 160 are S&P Mid Cap, 234 are Small Cap, and 98 are not trading on a 

major S&P index. Also, the sample firms come from a variety of industries, and yet have 

focuses on several divisions. 55.8% of the sample firms are in the division of 

manufacturing (2-digit SIC code 20-39), 14.3% are in the division of services (2-digit SIC 

code 70-89), 9.5% are in the division of mining (2-digit SIC code 10-14), and 8.5% are in 

division of transportation and communications (2-digit SIC code 40-48). All data are 

winsorized at 1% and 99% levels. 
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4.2 Methodology 

Due to the right skewness and extreme outliers in the data as shown in Table 6, I 

follow Ortiz-Molina (2007) to use the Least Absolute Value regression, or median 

regression, to estimate the following: 
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Equation 1 

where W is the change of compensation, R is the shareholder dollar return, F(  
 ) is the 

Empirical Cumulative Distribution Function (ECDF) of the variance of dollar return, 

calculated using the previous 60 months’ monthly million dollar return. I use the ECDF 

instead of the level of variance so as to standardize the variable into the range between 

zero and one, which significantly reduces the importance of outliers, and also diminishes 

the concern of heterogeneity. I add F(  
 ) in the regression because Aggarwal and 

Samwick (1999) suggested that pay-performance sensitivity decreases with firm’s stock 

return volatility. I control for leverage, as Ortiz-Molina (2007) demonstrate that leverage is 

negatively associated with pay-performance sensitivity. I control for size, the natural 

logarithm of market capitalization, as previous literature identified that pay-performance 

sensitivity is higher in smaller firms (Jensen and Murphy 1990; Gibbons and Murphy 

1992). I also control for market-to-book ratio since equity and options are shown to be 

used more in the compensation structure in growth firms (Smith and Watts 1992). 

Besides, I also control for industries and years. The standard errors of the regression 

coefficients are calculated using bootstrapping based on 20 replications. 

Pay–performance sensitivity is then: 
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Equation 2 

To test H2, I decompose leverage into leverage due to straight debt and a 

dummy variable for convertible debt and test the median regression below: 
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Equation 3 

where Lev_s represents the level of leverage due to straight debt, and Dummy_c 

represents the dummy variable that equals one if a firms has convertible debt and zero 

otherwise. I use the dummy variable as only about 20% of the observations have non-

zero convertible debt, which is consistent with Ortiz-Molina (2007).To use the level of 

leverage due to convertible debt would be inappropriate and to drop the observations 

with zero-value convertible debt risks losing representativeness of the sample.  

In regression (4), pay-performance sensitivity is calculated as: 
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Equation 4 

To test H3, I decompose the lease share into operating lease and capital lease. I 

test the median regressions below: 
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Equation 5 
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Equation 6 

where OpLease is operating lease share, defined as the level of operating lease 

divided by the sum of market value of equity and book value of long-term debt, 

CapDummy is the dummy variable that equals one if a firm has non-zero capital 

lease, and zero otherwise. I use the dummy variable for capital lease instead of the 

level as only less than 40% of the firm-years have non zero capital lease, as 

shown in Table 1. For robustness, I replace CapDummy with CapLease in     =    

+    *     +    *            +    *     *           +    *            

+    *     *            +    *            +    *     *            

+    * F(   
 )  +    *     * F(   

 ) +     * F(      ) +     *     * F(      )  

+     * F(    ) +     *     * F(    ) + ∑        
  
  + ∑         

    
     +    , 

Equation 6 and Table 16, which is defined as capital lease share, the level of capital 

lease divided by the sum of market value of equity and book value of long-term debt.  

In Equation 5 and     =    +    *     +    *            +    *     *           +    * 

           

+    *     *            +    *            +    *     *            
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+    * F(   
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Equation 6, pay-performance sensitivity is calculated as the following, 

respectively: 

  

  
 =    +   *           +    *            +    *            +    * F(   

 ) +  

+     * F(      ) +     * F(    ), 

Equation 7 

  

  
 =    +   *           +    *            +    *            +    * F(   

 )  

+     * F(      ) +     * F(    ), 

Equation 8 

4.3 Variable Measures 

4.3.1 Lease and Leverage Measures 

A firm’s level of leasing activity is measured as the sum of present values of 

capital lease and operating lease divided by the sum of book value of long-term debt and 

market value of equity.  

Lease share = 
  (        )    (       )

   (       )    (      )
 

Equation 9 

Though the present value of capital lease is readily available from Compustat, 

that of operating lease is normally not disclosed by companies. Instead, companies are 

only required to disclose the future obligations under all operating leases that are due 

within one year, two years, three years, four years, five years, and six year and beyond. I 

denote these   ,   ,   ,   ,   , and   , which are readily available from Compustat. I 

estimate the present value of all operating lease obligations using the equation below. 
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PV (OpLease) = PV(  ) + PV(  ) + PV(  ) + PV(  ) + PV(  ) + PV(  ). 

Equation 10 

The present values of   ’s are calculated by discounting    to year zero. Because 

different discount rates may apply to different operating leases, and the companies do 

not report a universal discount rate for all operating leases, I use four alternative 

approaches to estimate the discount rate, which are described below. 

Damodaran (2009) estimates the discount rate in estimating operating lease 

obligations by calculating the sum of the risk-free rate and a default spread based on 

bond rating. The risk-free rate for a year is the interest rate of that year’s 10-year 

Treasury bond. The bond ratings for 68.3% of the observations in this paper are retrieved 

from Ratings of Compustat. 31.7% of the observations do not have a bond rating in 

Compustat, and therefore are assigned an estimated synthetic rating described in the 

Appendix B. This measure is also used by Schneider et al. (2012). I name this measure 

of interest rate as rate_d. Bratten et al. (2013) estimate the discount rate in estimating 

operating lease obligations as the sum of interest expense and capitalized interest 

(XINT+INTC) divided by the sum of total long-term debt and short-term notes payable 

(DLTT+NP) during the year, all variables readily available in Compustat. I name this 

measure of interest rate as rate_bcs.  

The advantage of the above two methods is that the discount rates vary cross-

sectionally and over time. However, one may argue that some firms in the sample may 

have relatively larger or smaller portion of debt, and therefore the above two measures 

may not be reliable for all firms. As a result, I use a constant interest rate for all 

observations. I calculate the mean and median rate_d and rate_bcs for all observations, 

present the results in Table 2, and use the smallest one 0.065, median of rate_d and the 

largest one 0.099, mean of rate_bcs as constant discount rates. I name these two 
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measures as rate_dm and rate_bcsm, respectively. Hence, I estimate the discount rate 

using four approaches, rate_d, rate_bcs, rate_dm, and rate_bcsm. 

The lease shares of the whole sample are shown in Table 3. On average, lease 

shares are about 6% of the total market value of firms, and 94% of the leases are 

operating leases. Untabulated results indicate that in the industries of transportation, 

communication, retail and whole, the average lease share is above 10%, while in mining, 

construction, and manufacturing, the average lease share is less than 5%. Across all 

industries, over 85% of total lease is operating lease. 

Financial leverage is measured, following Ortiz-Molina (2007), as the book value 

of long-term debt divided by the sum of the market value of equity and the book value of 

long-term debt. Book leverage is measured as the book value of long-term debt divided 

by total assets. I use long-term debt instead of total debt as long-term debt is more 

relevant in overinvestment and underinvestment incentives, but I also present the results 

using total debt for robustness in Table 4. On average, the financial leverage calculated 

using long-term debt is about 22.1% of total market value of firms, and the average lease 

share is about one third of the average leverage. This indicates that the magnitude of 

leases in firms is significant. 

4.3.2 Compensation measures 

The measure of compensation follows Ortiz-Molina (2007), and consists of three 

elements flow compensation, change in value of stocks, and change in value of options, 

in thousand dollars, where flow compensation includes salary, annual bonus, other 

annual compensation, such as perquisites and tax reimbursements, long-term incentive 

plans, the value of restricted stock granted, the Black–Scholes value of new stock options 

granted and all other total such as severance payments. In valuing the options, the 

method is similar to the “one-year approximation” method described in Core and Guay 
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(2002). The sum of all three elements comprise of the change in firm-specific wealth. 

Flow compensation is the variable TDC1 in ExecuComp. The change in value of stocks is 

calculated by multiplying year end stock price with shares owned excluding options. 

Change in value of options is the estimated value of unexercised in-the-money options. 

The change of CEO firm-specific wealth is rightly skewed, as shown in Table 6. The 

median of such change is about 4.46 million per year, while the average is over 7 million. 

4.3.3 Other measures 

I measure performance as the dollar return to shareholders, computed as the 

annual return times the market value of the firm at the end of the previous period. The 

variance of dollar returns to shareholders is computed using the previous 60 months’ 

monthly returns and equity values. The control variable size is the natural logarithm of 

market capitalization, and market-to-book ratio is measured as the sum of book value of 

debt and market value of equity, divided by total assets. 

As reported in Table 6, variables related to stock prices and returns are largely 

skewed, suggesting that an Ordinary Least Squares (OLS) regression is not appropriate 

due to the large difference between mean and median. Hence, I use Lease Absolute 

Value regression, or median regression throughout this paper. 

Moreover, I present the Pearson correlations of the variables used in Equation 1 

in Table 7. Change of CEO firm-specific wealth is positively correlated with shareholder 

dollar return, suggesting alignment of interest between shareholders and CEO in general. 

It is also positively correlated with size and market-to-book ratio, suggesting that CEOs of 

bigger firms and growing firms tend to have bigger compensation growths. Shareholder 

dollar return is positively correlated with firm risk, size, and growth, suggesting that risky 

investments increase shareholder wealth, consistent with theories on risk, and that 

shareholders of bigger firms and growing firms tend to have higher returns. Shareholder 



39 

dollar return is also negatively correlated with leverage and lease, suggesting that firms 

with higher financial burdens have lower shareholder dollar returns. Financial leverage is 

positively correlated with lease, suggesting that firms with higher agency costs of equity 

have more leases, consistent with the conjecture that leases reduce agency cost of debt. 

At last, firm risk, size, and growth are negatively correlated with lease share and 

leverage, suggesting that riskier firms, bigger firms, and higher-growth firms have less 

leases and lower leverages.  
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Chapter 5  

Empirical results 

5.1 Pay-performance sensitivity and leasing activities 

Equation 1 described in Section 4.2 resembles the regression tested in Ortiz-

Molina (2007), with lease variables added in, and tests performed on a different sample 

and in a different time period. Hence, I first perform tests of Ortiz-Molina (2007) to confirm 

that both financial and book leverage are negatively associated with CEO pay-

performance sensitivity, suggesting that leverage reduces agency cost. I then add in 

variables representing a firm’s leasing activities in its financing structure, and examine its 

association with CEO pay-performance sensitivity.  

As shown in Table 8 and Table 9, I was able to confirm the results in Ortiz-Molina 

(2007). In Table 8, leverage is defined as the financial leverage using long-term debt in 

the median regressions (1) through (3), and using total debt in the median regressions (4) 

and (5). The leverage measures in Table 9 are defined as the book leverage using long-

term debt in median regressions (6) and (7), and total debt in median regressions (8) and 

(9), respectively. As the agency problems concerned are largely due to differences in 

claims on firm value by managers, shareholders and long-term bondholders, the measure 

used in median regressions (2) and (3) is most relevant. This is because the claims of 

shareholders are represented by market value of equity, rather than the book value of 

equity, and the claims of bondholders are represented by book value of long-term debt, 

rather than book value of total debt, which could include short-term debt such as 

accounts payables, accrued expenses, and so on. This argument is also supported by 

the fact that the pseudo    of median regression (3) is the biggest across regressions (2) 

through (9), indicating that the pay-performance sensitivity is explained most when 
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leverage is calculated using long-term debt and market value of the firm. I do, however, 

present the results using other measures for robustness.  

In all the following tests, I compose leverage only using long-term debt and 

market value of the firm, the measure used in regressions (3) of Table 8. Overall, the 

results are consistent regardless of measures. The median regression (1) in Table 8 

confirms the results of Aggarwal and Samwick (1999), and the other eight regressions in 

Table 8 and Table 9 are consistent with the results in Ortiz-Molina (2007). These results 

suggest that a firm with more leverage better aligns interests between managers and 

shareholders. The coefficients on R * F(Var) are    in Equation 1, and are negative and 

significant across all regressions. This suggests that CEO pay-performance sensitivity 

decreases with firm risk, consistent with Aggarwal and Samwick (1999). The coefficients 

on R* F(Size) are     in Equation 1, and are negative and significant across all 

regressions, suggesting that CEO pay-performance sensitivity decreases with firm size, 

consistent with Jensen and Murphy (1990). The coefficient on R * F(MB) are positive and 

significant across all regressions, which suggests that CEO pay-performance sensitivity 

increases with a firm’s growth opportunities, consistent with Smith and Watts (1992). 

I report the impact of leasing activities on CEO pay-performance sensitivity in 

Table 10 and Table 11. Table 10 presents regressions of CEO firm-specific wealth on 

lease shares and a series of control variables, with the lease shares measured following 

Bratten et al. (2013). Table 11 presents similar results with the lease shares measured 

following Damodaran (2009), a constant discount rate 0.099, and a constant discount 

rate 0.065, respectively. The coefficient on R * Lease are significantly positive regardless 

of measures, indicating that firms with more leasing activities experience higher CEO 

pay-performance sensitivities. The pay-performance sensitivity for an average (a median) 

CEO is $5.69 ($5.49) increase per $1,000 increase in shareholder wealth, while that 
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figures drops to $5.36 for a firm that has 10
th
 percentile lease share, and $5.40 for a firm 

that has 25
th
 percentile lease share, and increases to $5.69 for a firm that has 75

th
 

percentile lease share, and $6.14 for a firm that has 90
th
 percentile lease share. A firm 

that has no lease has a CEO pay-performance sensitivity of $5.33 per $1,000 increase in 

shareholder wealth. These results are comparable to the pay-performance sensitivity of 

$3.25 by Jensen and Murphy (1990), $5.29 by Hall and Liebman (1998), and $10.0 by 

Ortiz-Molina (2007).  

The above results are against the null hypothesis stated in Hypothesis 1, and 

indicate that leases reduce agency cost of debt and mitigate the conflict of interests 

between shareholders and bondholders. This is consistent with Mehran et al. (1999), who 

find that companies with more leasing activities have higher CEO ownership, suggesting 

that these companies have a better alignment of interests between the CEO and the 

shareholders.  

Because firms may make the decision on CEO compensation and the financing 

structure simultaneously, the above tests suffer from endogeneity, which biases the 

results toward finding no effect (Ortiz-Molina 2007). 

5.2 Decomposition of financial leverage  

As convertible debt is shown to mitigate CEO overinvestment incentive and 

therefore increases CEO pay-performance sensitivity (Ortiz-Molina 2007), and leases 

have the same effect due to its mitigation of the overinvestment and underinvestment 

incentives, it is an empirical question whether these two mechanisms co-exist in a firm or 

they are used as substitutes to each other. In answering this question, I decompose 

financial leverage into leverage due to straight debt and a dummy variable for convertible 

debt and examine the median regression described in Equation 3.  
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As shown in Table 1, only about 20% of the observations have nonzero 

convertible debt. Table 5 further demonstrates that among those 20%, convertible debt 

share is less than 10%, and is less than 50% of total debt, while in contrast, the average 

leverage due to straight debt is over 20%. To include the level of convertible debt would 

not properly address the association between the variations of CEO pay-performance 

sensitivity and the variances of the level of convertible debt. Hence, I use a dummy 

variable for convertible debt, where a company has the value of one if the company has 

nonzero convertible debt, and zero otherwise. Table 12 and Table 13 show the results of 

regression in Equation 3, using a dummy variable for convertible debt. Across all 

regressions, the coefficients on R * F(Var), R* F(Size), and R * F(MB)  are consistent with 

the results in prior literature (Aggarwal and Samwick 1999; Jensen and Murphy 1990; 

Smith and Watts 1992). Leverage due to straight debt is consistently negatively related to 

CEO pay-performance sensitivity, while the dummy variable for convertible debt shows a 

positive association with CEO pay-performance sensitivity. This result is consistent with 

Ortiz-Molina (2007), and demonstrates that the effect of financial leverage on CEO pay-

performance sensitivity is driven by the effect of straight debt, which is not surprising, as 

only a small portion of firms have nonzero convertible debt. 

In Table 12, the leases are measured using the discount rates following 

Damodaran (2009) and Bratten et al. (2013), while in Table 13, the leases are measured 

using constant discount rates 0.099 and 0.065. All the median regressions, regardless of 

measures, show that after controlling for each other, convertible debt and lease still have 

positive impacts on CEO pay-performance sensitivity, indicating that companies use both 

to mitigate management overinvestment and underinvestment incentives. 

Across the four measures of leases, the results are qualitatively the same. It 

demonstrates that the results projected in these regressions are not affected by how total 
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obligations under leases are measured. However, the measure following Damodaran 

(2009) does create a slightly bigger pseudo   , and I use this measure in all of the 

following tests. 

5.3 Decomposition of leases  

The lease measures used in all previous tests incorporate both operating lease 

and capital lease. In this section, I examine their respective effect by decomposing 

leases into operating lease and capital lease, and perform the median regressions 

described in Equation 5 and     =    +    *     +    *            +    *     *           + 

   *            

+    *     *            +    *            +    *     *            

+    * F(   
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Equation 6. Specifically, Equation 5 decomposes lease into operating lease and 

a dummy variable for capital lease, and for robustness,     =    +    *     +    * 
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Equation 6 decomposes lease into operating lease and the level of capital lease. 

I report the results in Table 14, Table 15, and Table 16. I use a dummy variable for 

capital lease in Table 14 and Table 15, as only 2,665 firm-years, or less than 40% of the 

sample observations have non-zero capital lease, and the variance of a dummy variable 

would explain the variance of CEO pay better than the level of capital lease. 
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Nevertheless, I present the results on the level of capital lease in Table 16 for 

robustness. 

Table 14 first presents the median regression of CEO pay on operating lease as 

well as the control variables, excluding capital lease. Regardless of measures, operating 

lease has a positive association with CEO pay-performance sensitivity, with the economic 

significance bigger than total lease, as presented in Table 10 and Table 11. The results 

on the control variables are consistent with prior literature and previous tables in this 

study. 

In Table 15, I present the median regression of CEO pay on operating lease 

alone, capital lease alone, and on both operating lease and capital lease. The dummy 

variable of capital lease, across all regressions of Table 15, shows a negative association 

with CEO pay. Overall, the results suggest that operating leasing activities are positively 

associated with CEO pay-performance sensitivity, indicating operating leasing activities 

being associated with reduced conflicts of interests between shareholders and 

bondholders. On the other hand, the effect of capital lease on CEO pay-performance 

sensitivity is negative and economically insignificant, indicating that capital lease may be 

slightly associated with bigger conflicts of interests between shareholders and 

bondholders. This clearly suggests that the effect on CEO pay-performance sensitivity 

differs between operating lease and capital lease, which is against the null hypothesis 

stated in Hypothesis 3. 

The lack of economic significance of capital lease here may be at least partly 

attributed to the fact that capital lease is debt-like (Bayless and Diltz 1988), hence its 

explanation power on CEO pay-performance sensitivity having been incorporated into 

leverage. In fact, in untabulated results, capital lease is negatively associated with CEO 
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pay-performance sensitivity, and the association is significant both statistically and 

economically, if leverage is not controlled for. 

For robustness, I present the results of a similar regression in Table 16, with 

capital lease being measured as the level of capital lease, instead of a dummy variable. 

Yet same conclusions can be drawn from the results.  

5.4 High growth vs. Low growth 

In this section, I examine whether the effect of leasing activities on CEO pay-

performance sensitivity differs between firms of higher growth and firms of lower growth. I 

proxy growth with market-to-book ratio, and test Equation 1 in a sample in which firms’ 

market-to-book ratio is greater than one and less than one, respectively. The sample of 

high growth firms contains 4,641 observations, and the sample of low growth firms 

contains 2,620 observations. As shown in Table 17 and Table 18, high growth firms tend 

to have higher leasing activities in their total capital structure, consistent with Krishnan 

and Moyer (1994). Since operating leases are more associated with alignment of interest 

between shareholders and bondholders relative to capital lease, these descriptive 

statistics suggest that high growth firms may have a higher concern over the conflicts of 

interests between shareholders and bondholders. 

I then perform Equation 1 on samples of high growth firms and low growth firms 

and present the results in Table 19 and Table 20, with Table 19 measuring leasing 

activities with discount rate following Damodaran (2009), and Table 20 with discount rate 

following Bratten et al. (2013). Across all measures and all samples, the association 

between CEO pay and R * Lease is always positive and significant for high growth firms 

and insignificant for low growth firms. The magnitude of the coefficient of R * Lease is 

also higher for high growth firms. In addition, the pseudo    of regressions performed on 

high growth sample are bigger than those on low growth sample. These results, overall, 
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all suggest the effect on CEO pay-performance sensitivity of leasing activities are more 

evident in high growth firms than in low growth firms, rejecting the null hypothesis 4. 
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Chapter 6  

Additional Tests 

6.1 Short-Term Debt 

Since prior literature has suggested that short-term debt enables frequent 

repricing (Childs et al. 2005), and mitigates the influence of managerial risk-taking and 

risk-avoiding incentives on bond yields (Brockman et al. 2010), it is likely that short term 

debt reduces agency costs of debt by mitigating the conflicts of interests between 

shareholders and debtholders, which results in its possible positive association with CEO 

pay-performance sensitivity. Hence, I control for short-term debt in testing Hypothesis 1, 

and test the following regression: 

    =    +    *    +    *               +    *     *              +    *             

+    *     *            +    *           +    *     *          +     * F(   
 ) +    *     * F(   

 ) 

+     * F(      ) +     *     * F(      ) +     * F(    )+     *     * F(    ) + ∑        
  
   

+ ∑         
    
      +    , 

Equation 11 

I measure short term debt in a similar fashion as Brockman et al. (2010). Short-

term debt is measured as the proportion of debt maturing within the next three years in 

total long-term debt. In financial statements, companies disclose the current portion of 

long-term debt that is going to mature in the next year DD1, the long-term debt that is 

going to mature within the second year DD2, and that is going to mature within the third 

year DD3. I calculate the proportion of short-term debt using the equation below. 

ST Debt = (PV (DD1) + PV (DD2) + PV (DD3)) / Long-term Debt 

Equation 12 

where the present values are calculated using the interest rates as described in detail in 

Appendix B. 
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Table 21 presents the results of the above regression. Short-term debt is 

positively and significantly associated with CEO pay-performance sensitivity, consistent 

with the view that it reduces the conflicts of interests between shareholders and 

debtholders. This implication is consistent with a number of prior studies such as Leland 

and Toft (1996) and Childs et al. (2005). After controlling for short-term debt, the results 

on leasing shares remain essentially unchanged, and the magnitude of CEO pay-

performance sensitivity is barely changed ($5.70 for an average firm and $5.50 for a 

median firm.  

6.2 Alternative measure of pay-performance sensitivity 

Pay-performance sensitivity has been measured in a different way. For example, 

Core and Guay (2002) measure it as the sensitivity of individual stock options with 

respect to a 1% change in stock price. Some others (e.g. Yermack 1995; Brockman et al. 

2010) have used similar techniques. In order to demonstrate that the results presented in 

this study is robust to the measurement, I follow Core and Guay (2002) in measuring pay-

performance sensitivity as follows. 

The sensitivity of individual stock options with respect to $1 shareholder wealth 

change is defined as delta: 

Delta =      * N(Z) 

Equation 13 

where 

d = natural logarithm of (1+dividend yield). 

T = time to maturity of options in years. I assume T equals ten in this paper. This 

is based on the findings of Matsunaga (1995), who report that the maximum duration of a 

majority of options is ten years, and that IRS imposes a limit of ten years for options to 

receive favorable tax treatment. This is also consistent with Yermack (1995). 
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N = cumulative probability function of normal distribution. 

Z = 
  (  ⁄ )    (      

 

 ⁄ ) 

 √ 
 

P = price of underlying stock, 

E = exercise price of stock options, assumed to be the same with P 

r = natural logarithm of (1 + risk-free rate), with risk-free rate being the interest 

rate of ten-year Treasury bond, 

  = stock volatility, estimated as the square root of the sample variance of daily 

logarithmic stock returns during the past year, multiplied by 254, the number of trading 

days in a typical year. This method follows Yermack (1995). 

CEO firm-specific wealth is generally consisted of stock options, shares, and 

other cash compensation such as salary and bonus. For each $1000 shareholder wealth 

change, Jensen and Murphy (1990) report that the sensitivity of CEO salary and bonus is 

as small as one cent, while the sensitivity of stock shares is about $3.25. Hall and 

Liebman (1998) report similar findings that the sensitivity of CEO salary and bonus is 

about ten cents, whereas the sensitivity of stock shares and options is $5.29. In light of 

this finding, I ignore salary and bonus in calculating the sensitivity of CEO firm-specific 

wealth to shareholder wealth change, and present the following as the sensitivity of CEO 

firm-specific wealth for each $1000 shareholder wealth change, which is consistent with 

prior literature such as Jensen and Murphy (1990), Yermack (1995), Hayes et al. (2012), 

and Brockman et al. (2010). 

sensitivity_w = 1000 * 
                                                 

                   
 

Equation 14 

Under this measure, the median CEO pay-performance sensitivity is 11.2, with 

25% and 75% percentile pay-performance sensitivities being 4.86 and 25.0, respectively. 
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This remains comparable with my prior results on CEO pay-performance sensitivity of 

$5.49, as well as previous literature such as Jensen and Murphy (1990), Hall and 

Liebman (1998), and Ortiz-Molina (2007). With this alternative measure of pay-

performance sensitivity, the regression of interest is now written as: 

    =    +    *               +    *            +    *           +    * F(   
 )  

+    * F(      ) +    * F(    ) + ∑        
  
  + ∑         

    
     +    , 

Equation 15 

where     is the sensitivity_w of firm i at year t. 

The results of the above median regression are presented in Table 22, which are 

inconsistent with prior results. Specifically, though they continue to be consistent with 

prior literature in the associations between CEO pay-performance sensitivity and short-

term debt, firm risk, size, and growth, the leverage and lease shares, however, are 

inconsistent with previous results or predictions. Leverage is predicted to be negative and 

significant due to its effect on agency cost of equity, while in Table 22, leverage is either 

positive, or negative, but insignificant. This finding, however, coincides with Yermack 

(1995). Further, lease share seems to be negatively associated with the sensitivity 

measure, and is insignificant, contrary to the prediction and prior findings. 

6.3 Endogeneity 

One may argue that firms may make the decision on CEO firm-specific wealth 

and leasing activities together, which possibly draws the endogeneity concern in the 

tests. In order to determine if lease is endogenous in Equation 1, I perform the Hausman 

test for endogeneity. I construct the instrumental variable as the proportion of property, 

plant, and equipment in the total assets. The instrumental variable has a correlation with 

lease share of 0.057 with a p-value smaller than 0.001, and one with CEO firm-specific 

wealth of -0.007 with a p-value of 0.524. Therefore, it is exogenous to the Equation 1 and 
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yet correlated with the suspected endogenous variable lease share. The test gives a p-

value of 0.823 on the residual of the first stage regression, and therefore I am not able to 

reject the null hypothesis that lease share is exogenous. I conclude lease share is not an 

endogenous variable. 

6.4 Pre- and Post- SFAS 123(R) 

As of the beginning of the annual reporting period that begins after June 15, 

2005, public entities that do not file as small business issuers are required to recognize 

employee stock option grants based on the grant-date fair value of the grant by SFAS 

123(R) (FASB 2004), as contrast to recognizing only the intrinsic value of the options and 

disclosing pro forma net income in the footnotes, per SFAS 123 (FASB 1995). It has 

been shown that the usage of stock options as part of CEO compensation has drastically 

dropped ever since (Hayes et al. 2012). In the sample of this paper, the pay-performance 

sensitivity before 2005 has a mean of 28.9 with a standard deviation of 46.6, while that 

after 2005 has a mean of 22.4 with a standard deviation of 40.1. Collectively, these are 

consistent with the view that the increase in pay-performance sensitivity is largely due to 

increases in stock option grants (Hall and Liebman 1998). 

In light of this, it is possible that the agency relationships between shareholders 

and managers have changed since SFAS 123(R) (FASB 2004). Specifically, reduced 

amounts of option grants may reduce CEO overinvesting incentives, thereby reducing 

firm risk, and affect underinvestment behaviors, which then affects the association 

between leasing activities and CEO pay-performance sensitivity in periods after 2005. I 

partition the sample into pre- and post-2005 subsamples, run the regression described in 

Equation 11, and present the results in Table 23. 

In the pre-2005 subsample, the regression results are similar to those in Table 

21, while in the post-2005 subsample, the association between leasing activities and 
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CEO pay-performance sensitivity is not significant, though still positive. This is consistent 

with the conjecture that the agency relationships among shareholders, managers, and 

debtholders have changed due to SFAS 123(R). 
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Chapter 7  

Conclusion 

This paper follows the theories on agency cost and capital structure, and adds to 

the literature by suggesting that leasing activities have an effect on the conflicts of 

interests between shareholders and bondholders, thus reducing agency cost of debt 

financing. The empirical results show a positive association between leasing shares and 

CEO pay-performance sensitivity. This paper demonstrates this effect of lease coexist 

with other mechanisms of reducing agency cost of debt such as convertible debt and 

short-term debt, and also demonstrates that this effect is exclusive to operating lease, 

while capital lease projects debt-like features in affecting CEO pay-performance 

sensitivity. Finally, this effect is more evident in firms with higher growth. 

To the best of my knowledge, this is the first empirical test on lease as a 

mechanism in reducing agency cost. Though Sharpe and Nguyen (1995) also studied the 

incentives to lease, they only focused on the influence of costs of external financing but 

did not look at the alignment of interests among shareholders, managers, and 

bondholders. Besides, Sharpe and Nguyen (1995) did not distinguish operating lease and 

capital lease, or incorporate all the future obligations under leases. This paper adds to 

the literature in agency cost and in leasing. 
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Table 1. Sample Size 

 Firms Firm-years 

Non-missing data from Compustat 3,001 26,298 

Merge with non-missing data from CRSP 1,819 17,476 

Merge with non-missing data from ExecuComp 716 7,579 

Full Sample 716 7,579 

Lease Sample 711 7,261 

Non-zero straight debt 702 7,150 

Non-zero convertible debt 196 894 

Non-zero Operating Lease 711 7,261 

Non-zero Capital Lease 404 2,665 

 

Table 2. Descriptive Statistics – Discount Rate 

 
N Mean Median Min 25% 75% Max 

Rate_d 7,261 0.0715 0.065 0.029 0.053 0.080 0.185 

Rate_bcs 7,261 0.099 0.081 0.011 0.058 0.118 0.250 

 

Table 3. Descriptive Statistics – Lease Shares 

 
N Mean Median Min 25% 75% Max 

Leaseshare_d 7,261 0.063 0.028 0.0008 0.014 0.063 0.684 

Leaseshare_bcs 7,261 0.062 0.027 0.0008 0.013 0.061 0.712 

Leaseshare_dm 7,261 0.064 0.028 0.0008 0.014 0.063 0.717 

Leaseshare_bcsm 7,261 0.059 0.026 0.0008 0.013 0.059 0.658 

                 

             
 7,261 0.940 1.000 0.002 0.972 1.000 1.000 
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Table 4. Descriptive Statistics – Leverage 

 
N Mean Median Min 25% 75% Max 

Fin. Leverage_LT 7,261 0.221 0.177 0.0002 0.083 0.315 0.795 

Fin. Leverage_Total 7,261 0.385 0.363 0.039 0.238 0.511 0.882 

Book Leverage_LT 7,261 0.238 0.221 0.0004 0.125 0.324 0.806 

Book Leverage_Total 7,261 0.572 0.570 0.148 0.453 0.685 0.901 

             

                     
 7,261 0.250 0.151 0.002 0.075 0.331 0.999 

 

 

 

Table 5. Descriptive statistics – Straight Debt and Convertible Debt 

 
N Mean Median Min 25% 75% Max 

Straight Debt 

Share 
7,150 0.213 0.169 8.68*     0.076 0.305 0.793 

Convertible 

Debt Share 
894 0.086 0.072 1.23*     0.033 0.129 0.209 

             

          
 7,150 0.954 1.000 1.71*     1.000 1.000 1.000 

                 

          
 894 0.429 0.351 5.53*     0.157 0.666 1.000 
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Table 6. Descriptive Statistics – Others 

 
N Mean Median Min 25% 75% Max 

Change of 

Wealth 
7,261 7003.35 4459.350 -265304.516 -568.351 14084.984 300161.816 

Dollar Return 7,261 1047.612 269.349 -21133.586 -122.672 1261.313 32482.489 

Variance 7,261 5.80 *     3.79 *     25.239 6.84 *     2.97 *     1.76 *     

Market 

capitalization 
7,261 10001.853 2245.264 80.277 821.329 6921.407 165524.385 

Market-to-book 7,261 1.519 1.194 0.111 0.865 1.743 14.083 

F(var) 7,261 0.018 0.002 3.94 *      2.91 *      0.008 0.382 

F(size) 7,261 0.576 0.581 0.094 0.398 0.757 0.991 

F(MB) 7,261 0.282 0.241 0.007 0.115 0.412 0.823 
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Table 7. Pearson Correlations 

 Comp Return Fina_lev Lease share F(var) F(size) F(MB) 

Comp 1.000 
0.360*** 

(<0.0001) 
-0.091*** 
(<0.0001) 

-0.052*** 
(0.0001) 

-0.013 
(0.2834) 

0.142*** 
(<0.0001) 

0.149*** 
(<0.0001) 

Return  1.000 
-0.128*** 
(<0.0001) 

-0.074*** 
(<0.0001) 

0.288*** 
(<0.0001) 

0.290*** 
(<0.0001) 

0.171*** 
(<0.0001) 

Fina_lev   1.000 
0.217*** 

(<0.0001) 
-0.101*** 
(<0.0001) 

-0.263*** 
(<0.0001) 

-0.581*** 
(<0.0001) 

Lease share    1.000 
-0.103*** 
(<0.0001) 

-0.215*** 
(<0.0001) 

-0.259*** 
(<0.0001) 

F(var)     1.000 
0.469*** 

(<0.0001) 
0.104*** 

(<0.0001) 

F(size)      1.000 
0.315*** 

(<0.0001) 

F(MB)       1.000 
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Table 8. Replications of Ortiz-Molina (2007) – Financial Leverage 

 
MR (1) 

AS 1999 

MR (2) 
OM 2007 
LT Debt 

MR(3) 
OM 2007 
LT Debt 

MR(4) 
OM 2007 
Total Debt 

MR(5) 
OM 2007 
Total Debt 

Intercept 3159.370 
(1.02) 

8219.151 
(0.48) 

7584.117 
 (0.45) 

1532.447 
(0.68) 

-2593.352 
 (1.09) 

R 3.764*** 
(24.42) 

4.682*** 
(15.33) 

12.394*** 
(10.44) 

4.959*** 
(8.22) 

10.968*** 
(16.39) 

Leverage 
 

-1726.885 
(-1.04) 

907.351* 
(1.73) 

-1092.504 
(-1.56) 

3659.96*** 
(3.56) 

R * Leverage 
 

-4.161*** 
(-6.39) 

-6.252*** 
(-5.77) 

-2.154*** 
(-3.38) 

-2.097*** 
(-5.73) 

F(var) 31779.72*** 
(3.05) 

33435.63 
(1.62) 

10263.91 
(1.21) 

45153.76 
(1.41) 

11101.97 
(0.96) 

R *  F(var) -12.376*** 
(-11.52) 

-15.000*** 
(-7.34) 

-8.291*** 
(-4.50) 

-15.697*** 
(-3.25) 

-6.667*** 
(-5.09) 

F(size) 
 

 7400.47*** 
(10.65) 

 7228.872*** 
(11.84) 

R * F(size) 
 

 -9.961*** 
(-8.44) 

 -9.197*** 
(-13.35) 

F(MB) 
 

 -978.617 
(-1.43) 

 1682.543 
(1.61) 

R * F(MB) 
 

 2.280** 
(2.58) 

 2.477*** 
(4.85) 

54 SIC dummy 
variables 

Included Included Included Included Included 

18 Year dummy 
variables 

Included Included Included Included Included 

Pseudo    0.1224 0.1270 0.1440 0.1265 0.1424 

#Obs. 7,579 7,579 7,579 7,579 7,579 

***, **, * means significant at 1%, 5%, and 10%, respectively. T-statistics are shown in parentheses. 

The table reports median regression estimates of the following equation: 

    =    +    *    +  +    *            +    *    *            +     * F(   
 ) +    *    * F(   

 )  

+    * F(      ) +    *     * F(      ) +    * F(    ) +    *     * F(    )  

+ ∑        
  
  + ∑         

    
     +    ,     
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Leverage is financial leverage, defined as the book value of long-term debt 

divided by the sum of the market value of equity and the book value of long-term debt in 

MR(2) and MR(3), and as the book value of total debt divided by the sum of the market 

value of equity and the book value of total debt in MR(4) and MR(5). R is shareholder 

dollar return. F(.) represents the Empirical Cumulative Distribution Function (ECDF). 

F(var) is the ECDF of R, F(size) is the ECDF of firm size, measured as the natural 

logarithm of market capitalization, and F(MB) is the ECDF of market-to-book ratio. 
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Table 9. Replications of Ortiz-Molina (2007) – Book Leverage 

 MR (6) 
OM 2007 
LT Debt 

MR(7) 
OM 2007 
LT Debt 

MR(8) 
OM 2007 
Total Debt 

MR(9) 
OM 2007 
Total Debt 

Intercept 3061.256 
(0.41) 

7487.667 
(0.40) 

6582.461 
(0.43) 

-4964.713** 
(-2.09) 

R 4.345*** 
(12.52) 

9.587*** 
(11.59) 

5.101*** 
(11.52) 

10.221*** 
(12.73) 

Leverage -773.122 
(-0.66) 

-132.947 
 (-0.22) 

2725.442*** 
(4.54) 

2119.698** 
(4.58) 

R * Leverage -2.247** 
(-1.88) 

-3.309*** 
(-4.08) 

-1.501** 
(-4.66) 

-1.698*** 
(-7.19) 

F(var) 28603.21 
(0.81) 

9151.427 
(1.16) 

39423.73*** 
(3.78) 

11023.77 
(1.36) 

R *  F(var) -13.668*** 
(-8.07) 

-7.906*** 
(-5.34) 

-14.144*** 
(-11.30) 

-7.366*** 
(-4.68) 

F(size)  7549.657*** 
(12.79) 

 6940.174*** 
(9.69) 

R * F(size)  -7.892*** 
(-8.82) 

 -8.511*** 
(-8.32) 

F(MB)  -900.233 
(-0.99) 

 -610.704 
(-1.07) 

R * F(MB)  4.162*** 
(7.29) 

 3.687*** 
(6.64) 

54 SIC dummy 
variables 

Included Included Included Included 

18 Year dummy 
variables 

Included Included Included Included 

Pseudo    0.1234 0.1410 0.1252 0.1417 

#Obs. 7,579 7,579 7,579 7,579 

***, **, * means significant at 1%, 5%, and 10%, respectively. T-statistics are shown in 
parentheses. 

 

The table reports median regression estimates of the following equation: 

    =    +    *    +  +    *            +    *    *            +     * F(   
 ) +    *    * F(   

 )  

+    * F(      ) +    *     * F(      ) +    * F(    ) +    *     * F(    )  

+ ∑        
  
  + ∑         

    
     +    ,     
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Leverage is book leverage, defined as the book value of long-term debt divided 

by total assets in MR(6) and MR(7), and as the book value of total debt divided by total 

assets in MR(8) and MR(9).  R is shareholder dollar return. F(.) represents the Empirical 

Cumulative Distribution Function (ECDF). F(var) is the ECDF of R, F(size) is the ECDF of 

firm size, measured as the natural logarithm of market capitalization, and F(MB) is the 

ECDF of market-to-book ratio. 
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Table 10. Pay–performance sensitivity as a function of lease share 

 MR (1) 
bcs 

MR (2) 
bcs 

MR (3) 
bcs 

MR (4) 
bcs 

Intercept 3202.594*** 
(22.74) 

9246.861 
(0.51) 

-454.031 
(-1.21) 

-4168.762 
(-1.29) 

R 4.953*** 
(15.72) 

4.817*** 
(19.75) 

11.716*** 
(4.44) 

11.229*** 
(11.56) 

Lease share -2039.573** 
(-2.39) 

-2831.396** 
(-1.98) 

-307.058 
(-0.15) 

1369.159 
(1.05) 

R * Lease 6.649*** 
(3.60) 

6.868*** 
(3.53) 

3.969** 
(2.05) 

5.918** 
(2.39) 

Leverage -1514.566*** 
(-3.83) 

-1268.922** 
(-2.30) 

660.625 
(1.36) 

835.639 
(1.20) 

R * Leverage -5.361*** 
(-8.56) 

-5.310*** 
(-9.35) 

-6.606*** 
(-8.81) 

-6.462*** 
(-8.00) 

F(var) 47486.29*** 
(3.78) 

46380.65*** 
(3.52) 

22431.63** 
(2.52) 

17168.39* 
(1.93) 

R *  F(var) -17.235*** 
(-9.50) 

-16.641*** 
(-13.58) 

-8.936*** 
(-6.66) 

-8.221*** 
(-5.34) 

F(size)  
 

7358.524*** 
(9.79) 

7972.052*** 
(16.67) 

R * F(size)  
 

-9.373*** 
(-8.35) 

-9.079*** 
(-8.75) 

F(MB)  
 

-1189.869** 
(-2.28) 

-790.965 
(-0.66) 

R * F(MB)  
 

2.922*** 
(5.14) 

3.272*** 
(3.86) 

54 SIC dummy 
variables 

Not included Included Not included Included 

18 Year dummy 
variables 

Not included Included Not included Included 

Pseudo    0.1194 0.1252 0.1369 0.1419 
#Obs. 7,261 7,261 7,261 7,261 

***, **, * means significant at 1%, 5%, and 10%, respectively. T-statistics are shown in 
parentheses. 
 

The table reports median regression estimates of the following equation: 

    =    +    *    +    *               +    *     *               

+    *            +    *     *            +     * F(   
 ) +    *     * F(   

 )  

+    * F(      ) +    *     * F(      ) +     * F(    )+     *     * F(    )  

+ ∑        
  
  + ∑         

    
      +    , 
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Leverage is financial leverage, defined as the book value of long-term debt 

divided by the sum of the market value of equity and the book value of long-term debt. 

Lease share is the sum of the present values of operating lease and capital lease divided 

by the sum of the market value of equity and the book value of long-term debt. Operating 

lease are calculated by discounting future obligations under operating leases using the 

discount rate calculated following Bratten et al. (2013). R is shareholder dollar return. F(.) 

represents the Empirical Cumulative Distribution Function (ECDF). F(var) is the ECDF of 

R, F(size) is the ECDF of firm size, measured as the natural logarithm of market 

capitalization, and F(MB) is the ECDF of market-to-book ratio. 
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Table 11. Pay–performance sensitivity as a function of lease share - Continuous 

 MR (5) 
d 

MR (6) 
bcsm: 0.099 

MR (7) 
dm: 0.065 

Intercept 97.365 
(0.12) 

6637.74 
(0.47) 

6703.342 
(0.39) 

R 11.073*** 
(11.17) 

11.223*** 
(10.82) 

11.229*** 
(11.47) 

Lease share 1354.224 
(1.18) 

1857.98 
(1.28) 

1673.556 
(1.15) 

R * Lease 5.735*** 
(3.01) 

5.522** 
(2.02) 

5.146*** 
(2.64) 

Leverage 869.972 
(1.53) 

907.101 
(1.52) 

935.040 
(1.22) 

R * Leverage -6.191*** 
(-6.58) 

-6.471*** 
(-6.10) 

-6.432*** 
(-6.66) 

F(var) 17180.91*** 
(3.07) 

17841.22* 
(1.85) 

17729.10* 
(1.83) 

R *  F(var) -8.358*** 
(-8.86) 

-8.480*** 
(-7.25) 

-8.438*** 
(-5.16) 

F(size) 7958.194*** 
(12.09) 

7845.846*** 
(9.09) 

7830.942*** 
(13.44) 

R * F(size) -8.944*** 
(-10.44) 

-9.000*** 
(-8.45) 

-9.028*** 
(-8.15) 

F(MB) -710.103 
(-0.66) 

-737.888 
(-0.75) 

-748.217 
(-0.72) 

R * F(MB) 3.291*** 
(5.12) 

3.187*** 
(3.49) 

3.221*** 
(5.20) 

54 SIC dummy variables Included Included Included 
18 Year dummy variables Included Included Included 

Pseudo    0.1419 0.1418 0.1419 
#Obs. 7,261 7,261 7,261 

***, **, * means significant at 1%, 5%, and 10%, respectively. T-statistics are shown in 
parentheses. 
 

The table reports median regression estimates of the following equation: 

    =    +    *    +    *               +    *     *               

+    *            +    *     *            +     * F(   
 ) +    *     * F(   

 )  

+    * F(      ) +    *     * F(      ) +     * F(    )+     *     * F(    )  
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      +    , 
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Leverage is financial leverage, defined as the book value of long-term debt 

divided by the sum of the market value of equity and the book value of long-term debt. 

Lease share is the sum of the present values of operating lease and capital lease divided 

by the sum of the market value of equity and the book value of long-term debt. Operating 

lease in MR(5) is the present value of future obligations with the discount rate following 

Damodaran (2009). Operating lease in MR(6) use the mean of discount rates calculated 

following Bratten et al. (2013). Operating lease in MR(7) use the median of discount rates 

calculated following Damodaran (2009). R is shareholder dollar return. F(.) represents the 

Empirical Cumulative Distribution Function (ECDF). F(var) is the ECDF of R, F(size) is 

the ECDF of firm size, measured as the natural logarithm of market capitalization, and 

F(MB) is the ECDF of market-to-book ratio. 
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Table 12. Decomposition of leverage 

 MR (1) 
d 

MR (2) 
d 

MR (3) 
bcs 

MR (4) 
bcs 

Intercept -572.665 
(-0.22) 

6782.079 
(0.50) 

9421.513 
(0.51) 

6852.208 
(0.47) 

R 4.671*** 
(13.53) 

10.629*** 
(14.43) 

4.693*** 
(15.85) 

10.737*** 
(10.65) 

Lease share -3327.731 
(-1.58) 

1388.851 
(0.95) 

-3137.231* 
(-1.88) 

1349.476 
(0.70) 

R * Lease 6.781*** 
(2.89) 

6.108*** 
(3.91) 

6.481*** 
(2.89) 

6.276*** 
(3.62) 

Lev_s -1204.304* 
(-1.78) 

731.939 
(1.00) 

-1213.243 
(-1.59) 

689.523 
(1.23) 

R * Lev_s -5.254*** 
(-9.72) 

-5.813*** 
(-5.70) 

-5.249*** 
(-9.41) 

-6.048*** 
(-6.42) 

Dummy_c 133.634 
(0.60) 

468.472 
(1.36) 

-98.623 
(0.30) 

419.144 
(1.13) 

R * Dummy_c 0.097* 
(1.79) 

0.381* 
(1.86) 

0.158* 
(1.90) 

0.412* 
(1.76) 

F(var) 45972.75*** 
(4.45) 

17361.74** 
(2.00) 

45886.13*** 
(6.39) 

10960.43 
(0.47) 

R *  F(var) -15.647*** 
(-11.39) 

-8.284*** 
(-7.55) 

-15.699*** 
(-9.52) 

-7.742*** 
(-4.14) 

F(size)  7965.788*** 
(13.10) 

 17346.24* 
(1.82) 

R * F(size)  -8.284*** 
(-7.55) 

 -8.659*** 
(-8.20) 

F(MB)  -666.351 
(-0.98) 

 -669.516 
(-0.77) 

R * F(MB)  3.452*** 
(4.21) 

 3.391*** 
(5.68) 

54 SIC dummy 
variables 

Included Included Included Included 

18 Year dummy 
variables 

Included Included Included Included 

Pseudo    0.1250 0.1413 0.1249 0.1413 
#Obs. 7,261 7,261 7,261 7,261 

***, **, * means significant at 1%, 5%, and 10%, respectively. T-statistics are shown in 
parentheses. 
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The table reports median regression estimates of the following equation: 

    =    +    *     +    *             +    *     *               +    *          

+    *     *         +    *          +    *     *            

+    * F(   
 )  +    *     * F(   

 )+     * F(      ) +     *     * F(      )  

+     * F(    )+     *     * F(    ) + ∑        
  
  + ∑         

    
      +    , 

Lev_s is constructed with financial leverage using long-term debt.  Dummy_c is a 

dummy variable that equals one if the firm has non-zero convertible debt, and zero 

otherwise. Lease share is the sum of the present values of operating lease and capital 

lease divided by the sum of the market value of equity and the book value of long-term 

debt. Operating lease is the present value of future obligations with the discount rate 

calculated following Damodaran (2009) in MR(1) and MR(2), and Bratten et al. (2013) in 

MR(3) and MR(4). R is shareholder dollar return. F(.) represents the Empirical 

Cumulative Distribution Function (ECDF). F(var) is the ECDF of R, F(size) is the ECDF of 

firm size, measured as the natural logarithm of market capitalization, and F(MB) is the 

ECDF of market-to-book ratio. 
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Table 13. Decomposition of leverage - Continuous 

 MR (1) 
dm: 0.065 

MR (2) 
Dm: 0.065 

MR (3) 
bcsm: 0.099 

MR (4) 
bcsm: 0.099 

Intercept 9390.894 
(0.55) 

6725.449 
(0.38) 

13654.73 
(0.58) 

6288.089 
(0.40) 

R 4.864*** 
(3.60) 

10.661*** 
(8.96) 

4.772*** 
(13.77) 

10.686*** 
(8.24) 

Lease share -18394.89 
(-1.05) 

1545.21 
(0.76) 

-7468.909 
(-1.46) 

1652.511 
(0.95) 

R * Lease 25.041*** 
(6.67) 

6.044** 
(2.18) 

15.362*** 
(6.82) 

6.429*** 
(2.91) 

Lev_s -5638.87 
(-0.85) 

754.551 
(1.28) 

-3076.047* 
(-1.82) 

715.724 
(0.87) 

R * Lev_s -2.458*** 
(-3.15) 

-5.879*** 
(-6.12) 

-7.671*** 
(-12.82) 

-5.883*** 
(-5.41) 

Dummy_c 326.545 
(0.99) 

450.161 
(1.25) 

769.868 
(1.43) 

450.308 
(1.05) 

R * Dummy_c 1.037* 
(1.94) 

0.380* 
(1.77) 

1.185* 
(1.85) 

0.397* 
(1.72) 

F(var) 10780.06*** 
(10.62) 

17595.74 
(1.41) 

36206.27*** 
(3.32) 

17443.22 
(1.43) 

R *  F(var) -10.565*** 
(-4.69) 

-8.293*** 
(-5.05) 

-16.481*** 
(-10.43) 

-8.270*** 
(-5.22) 

F(size)  7916.457*** 
(10.49) 

 7922.345*** 
(13.17) 

R * F(size)  -8.616*** 
(-6.67) 

 -8.636*** 
(-8.55) 

F(MB)  -625.993 
(-0.65) 

 -666.330 
(-0.70) 

R * F(MB)  3.417*** 
(3.45) 

 3.414*** 
(4.19) 

54 SIC dummy 
variables 

Included Included Included Included 

18 Year dummy 
variables 

Included Included Included Included 

Pseudo    0.1251 0.1413 0.1250 0.1413 
#Obs. 7,261 7,261 7,261 7,261 

***, **, * means significant at 1%, 5%, and 10%, respectively. T-statistics are shown in 
parentheses. 
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The table reports median regression estimates of the following equation: 

    =    +    *     +    *             +    *     *               +    *          

+    *     *         +    *          +    *     *            

+    * F(   
 )  +    *     * F(   

 )+     * F(      ) +     *     * F(      )  

+     * F(    ) +     *     * F(    ) + ∑        
  
  + ∑         

    
      +    , 

Lev_s is constructed with financial leverage using long-term debt.  Dummy_c is a 

dummy variable that equals one if the firm has non-zero convertible debt, and zero 

otherwise. Lease share is the sum of the present values of operating lease and capital 

lease divided by the sum of the market value of equity and the book value of long-term 

debt. Operating lease is the present value of future obligations with the discount rate 

calculated using a constant rate 0.065 in MR(1) and MR(2), and a constant rate 0.099 in 

MR(3) and MR(4). R is shareholder dollar return. F(.) represents the Empirical 

Cumulative Distribution Function (ECDF). F(var) is the ECDF of R, F(size) is the ECDF of 

firm size, measured as the natural logarithm of market capitalization, and F(MB) is the 

ECDF of market-to-book ratio. 
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Table 14. Decomposition of Leases – Operating Lease 

 MR (1) 
bcs 

MR (2) 
d 

MR (3) 
Bcsm: 0.099 

MR (4) 
dm: 0.065 

Intercept 6729.360 
(0.40) 

41.955 
(0.30) 

16.917 
(0.22) 

6618.308 
(0.42) 

R 10.972*** 
(10.67) 

10.830*** 
(10.41) 

10.930*** 
(11.77) 

10.923*** 
(10.19) 

OpLease 1685.09 
(0.43) 

1740.262 
(0.65) 

1991.635 
(1.09) 

1781.381 
(1.33) 

R * OpLease 6.943*** 
(2.87) 

7.231*** 
(2.78) 

7.550*** 
(3.32) 

6.955*** 
(5.13) 

Leverage 793.898 
(1.21) 

866.142 
(0.62) 

852.559 
(1.08) 

859.334 
(1.34) 

R * Leverage -6.221*** 
(-7.14) 

-6.060*** 
(-4.30) 

-6.194*** 
(-6.05) 

-6.191*** 
(-6.04) 

F(var) 17422.72 
(1.58) 

17494.46 
(0.72) 

17428.44* 
(1.87) 

17480.35** 
(2.32) 

R *  F(var) -8.378*** 
(-6.78) 

-8.471*** 
(-4.38) 

-8.531*** 
(-5.58) 

-8.528*** 
(-5.57) 

F(size) 7962.105*** 
(13.54) 

7909.737*** 
(4.54) 

7958.458*** 
(13.89) 

7956.876*** 
(13.42) 

R * F(size) -8.855*** 
(-8.89) 

-8.753*** 
(-10.93) 

-8.789*** 
(-8.93) 

-8.785*** 
(-6.69) 

F(MB) -740.272 
(-0.94) 

-692.644 
(-1.02) 

-716.471 
(-1.39) 

-711.128 
(-1.11) 

R * F(MB) 3.356*** 
(5.18) 

3.43*** 
(3.32) 

3.337*** 
(4.39) 

3.341*** 
(4.34) 

54 SIC dummy 
variables 

Included Included Included Included 

18 Year 
dummy 

variables 
Included Included Included Included 

Pseudo    0.1420 0.1421 0.1420 0.1420 
#Obs. 7,261 7,261 7,261 7,261 

***, **, * means significant at 1%, 5%, and 10%, respectively. T-statistics are shown in 
parentheses. 
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The table reports median regression estimates of the following equation: 

    =    +    *     +    *            +    *     *           

+    *            +    *     *           +    * F(   
 )  +    *     * F(   

 ) 

+    * F(      ) +    *     * F(      ) +     * F(    ) +     *     * F(    ) 

+ ∑        
  
  + ∑         

    
      +    , 

Leverage is financial leverage, defined as the book value of long-term debt 

divided by the sum of the market value of equity and the book value of long-term debt. 

OpLease is the share of operating lease in total market value of long-term debt. 

Operating lease is the present value of future obligations with the discount rate calculated 

following Bratten et al. (2013) in MR(1), Damodaran (2009) in MR(2), the median of 

discount rates calculated following Bratten et al. (2013) in MR(3), and the mean of 

discount rates calculated following Damodaran (2009) in MR(4), respectively. R is 

shareholder dollar return. F(.) represents the Empirical Cumulative Distribution Function 

(ECDF). F(var) is the ECDF of R, F(size) is the ECDF of firm size, measured as the 

natural logarithm of market capitalization, and F(MB) is the ECDF of market-to-book ratio. 
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Table 15. Decomposition of Leases - Dummy Variable for Capital Lease 

 MR(1) 
d 

MR (2) 
d 

MR (3) 
d 

MR (4) 
d 

Intercept 2913.51 
(0.91) 

7671.858 
(0.46) 

9809.56 
(0.53) 

-175.409 
(-0.09) 

R 4.769*** 
(13.89) 

5.060*** 
(21.72) 

4.847*** 
(27.49) 

10.829*** 
(8.96) 

OpLease -3754.195* 
(-1.68) 

 -3860.947* 
(-1.82) 

1620.713 
(0.64) 

R * OpLease 7.609*** 
(3.22) 

 9.645** 
(3.59) 

7.650*** 
(3.35) 

CapDummy  216.007 
(1.16) 

276.423 
(1.40) 

240.391 
(1.47) 

R * CapDummy  -0.430*** 
(-2.90) 

-0.591*** 
(-2.75) 

-0.136 
(-0.59) 

Leverage -1325.833 
(-1.56) 

-1655.727*** 
(-3.00) 

-1323.227 
(-1.55) 

906.999 
(1.07) 

R * Leverage -5.182*** 
(-9.57) 

-4.521*** 
(-6.87) 

-4.825* 
(-8.02) 

-6.140*** 
(-5.79) 

F(var) 45152.04*** 
(3.88) 

48824.25*** 
(5.15) 

46482.56** 
(3.23) 

17097.04 
(1.13) 

R *  F(var) -16.489*** 
(-9.37) 

-16.912*** 
(-12.01) 

-16.074*** 
(-10.28) 

-8.520*** 
(-6.02) 

F(size)    7955.094*** 
(11.19) 

R * F(size)    -8.603*** 
(-7.19) 

F(MB)    -569.624 
(-0.55) 

R * F(MB)    3.220*** 
(3.70) 

54 SIC dummy 
variables 

Included Included Included Included 

18 Year dummy 
variables 

Included Included Included Included 

Pseudo    0.1254 0.1246 0.1263 0.1422 
#Obs. 7,261 7,261 7,261 7,261 

***, **, * means significant at 1%, 5%, and 10%, respectively. T-statistics are shown in 
parentheses. 
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The table reports median regression estimates of the following equation: 

    =    +    *     +    *            +    *     *           

+    *             +    *     *            +    *            +    *     *            

+    * F(   
 )  +    *     * F(   

 ) +     * F(      ) +     *     * F(      ) 

+     * F(    ) +     *     * F(    ) + ∑        
  
  + ∑         

    
      +    , 

Leverage is financial leverage, defined as the book value of long-term debt 

divided by the sum of the market value of equity and the book value of long-term debt. 

OpLease is the share of operating lease in total market value of long-term debt. 

Operating lease is the present value of future obligations with the discount rate calculated 

following Damodaran (2009). CapDummy is a dummy variable that equals one if the firm 

has non-zero capital lease and zero otherwise. R is shareholder dollar return. F(.) 

represents the Empirical Cumulative Distribution Function (ECDF). F(var) is the ECDF of 

R, F(size) is the ECDF of firm size, measured as the natural logarithm of market 

capitalization, and F(MB) is the ECDF of market-to-book ratio. 
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Table 16. Decomposition of Leases – Level of Capital Lease 

 MR (1) MR (2) MR (3) MR (4) 

Intercept 2913.510 
(0.91) 

7876.950 
(0.40) 

2981.825 
(0.50) 

-5124.022 
(-1.39) 

R 4.769*** 
(13.89) 

4.932*** 
(16.45) 

4.724*** 
(14.51) 

10.853*** 
(5.34) 

OpLease -3754.195* 
(-1.68) 

 -3702.865 
(-0.84) 

1006.892 
(0.88) 

R * OpLease 7.609*** 
(3.22) 

 8.694*** 
(3.78) 

8.718*** 
(2.67) 

CapLease  -786.717 
(-0.16) 

-1789.984 
(-0.09) 

12271.12 
(0.75) 

R * CapLease  5.218 
(0.67) 

-17.105 
(-1.36) 

-36.820*** 
(-3.86) 

Leverage -1325.833 
(-1.56) 

-1524.064*** 
(-3.19) 

-1280.517 
(-0.47) 

1038.394* 
(1.67) 

R * Leverage -5.182*** 
(-9.57) 

-4.765*** 
(-6.78) 

-5.111*** 
(-9.97) 

-5.777*** 
(-5.73) 

F(var) 45152.04*** 
(3.88) 

45957.75*** 
(3.11) 

46645.13*** 
(2.76) 

17634.76* 
(1.69) 

R *  F(var) -16.489*** 
(-9.37) 

-16.603*** 
(-10.06) 

-16.201*** 
(-10.99) 

-8.483*** 
(-5.48) 

F(size)    8163.821*** 
(5.35) 

R * F(size)    -8.838*** 
(-4.40) 

F(MB)    -788.853 
(-0.47) 

R * F(MB)    3.505*** 
(2.74) 

54 SIC dummy 
variables 

Included Included Included Included 

18 Year 
dummy 

variables 
Included Included Included Included 

Pseudo    0.1254 0.1241 0.1254 0.1425 
#Obs. 7,261 7,261 7,261 7,261 

***, **, * means significant at 1%, 5%, and 10%, respectively. T-statistics are shown in 
parentheses. 
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The table reports median regression estimates of the following equation: 

    =    +    *     +    *            +    *     *           

+    *             +    *     *            +    *            +    *     *            

+    * F(   
 )  +    *     * F(   

 ) +     * F(      ) +     *     * F(      ) 

+     * F(    ) +     *     * F(    ) + ∑        
  
  + ∑         

    
      +    , 

Leverage is financial leverage, defined as the book value of long-term debt 

divided by the sum of the market value of equity and the book value of long-term debt. 

OpLease is the share of operating lease in total market value of long-term debt. 

Operating lease is the present value of future obligations with the discount rate calculated 

following Damodaran (2009). CapLease is the share of capital lease in total market value 

of long-term debt. R is shareholder dollar return. F(.) represents the Empirical Cumulative 

Distribution Function (ECDF). F(var) is the ECDF of R, F(size) is the ECDF of firm size, 

measured as the natural logarithm of market capitalization, and F(MB) is the ECDF of 

market-to-book ratio. 
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Table 17. Descriptive statistics – High-Growth Firms 

  
High-Growth Firms 

 
N Mean Median 25% 75% 

Lease_d 4,641 0.043 0.021 0.011 0.043 

                 

             
 4,641 0.936 1.000 0.970 1.000 

             

                     
 4,641 0.308 0.209 0.086 0.449 

 
 

Table 18. Descriptive statistics – Low-Growth Firms 

  
Low-Growth Firms 

 
N Mean Median 25% 75% 

Lease_d 2,620 0.097 0.048 0.024 0.100 

                 

             
 2,620 0.944 1.000 0.973 1.000 

             

                     
 2,620 0.179 0.090 0.037 0.231 
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Table 19. Partition in High- and Low-Growth Firms 

 MR (1) 
High-Growth  

d 

MR (2) 
Low-Growth  

d 

MR (3) 
High-Growth  

dm 

MR (4) 
Low-Growth  

dm 

Intercept 4860.772 
(0.80) 

-2362.379 
(-1.37) 

4898.645*** 
(4.10) 

-2428.843  
(-1.32) 

R 19.236*** 
(12.93) 

6.786*** 
(5.22) 

19.153*** 
(9.54) 

6.775*** 
(4.80) 

Lease share 1477.632 
(0.35) 

2754.473 
(1.41) 

781.493  
(0.22) 

2718.809* 
(1.69) 

R * Lease 14.792*** 
(3.16) 

1.627 
(0.66) 

14.836*** 
(2.88) 

1.586  
(0.68) 

Leverage 305.946 
(0.24) 

1320.491* 
(1.78) 

111.9247 
(0.03) 

1246.122 
(1.36) 

R * Leverage -7.251*** 
(-5.99) 

-4.781*** 
(-4.23) 

-7.159*** 
(-3.12) 

-4.774*** 
(-4.13) 

F(var) 31830.52** 
(2.11) 

11952.38 
(0.40) 

31865.62 
(1.50) 

11552.00 
(0.70) 

R *  F(var) -5.826*** 
(-3.26) 

-9.030*** 
(-2.91) 

-5.947*** 
(-2.88) 

-8.999*** 
(-2.90) 

F(size) 5539.658*** 
(6.86) 

9397.951*** 
(6.96) 

5485.496*** 
(3.89) 

9476.333*** 
(9.75) 

R * F(size) -18.451*** 
(-12.23) 

-4.476*** 
(-3.59) 

-18.334*** 
(-6.76) 

-4.454** 
(-2.54) 

F(MB) 498.697 
(0.36) 

-2683.997 
(-0.71) 

364.801 
(0.23) 

- 2333.659 
(-0.85) 

R * F(MB) 3.796*** 
(5.00) 

8.915 
(1.18) 

3.761** 
(3.18) 

8.804* 
(1.74) 

54 SIC dummy 
variables 

Included Included Included Included 

18 Year 
dummy 

variables 
Included Included Included Included 

Pseudo    0.1562 0.1328 0.1562 0.1328 

#Obs. 4,641 2,620 4,641 2,620 

***, **, * means significant at 1%, 5%, and 10%, respectively. 
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The table reports median regression estimates of the following equation: 

    =    +    *    +    *               +    *     *               

+    *            +    *     *            +     * F(   
 ) +    *     * F(   

 )  

+    * F(      ) +    *     * F(      ) +     * F(    )+     *     * F(    )  

+ ∑        
  
  + ∑         

    
      +    , 

Leverage is financial leverage, defined as the book value of long-term debt 

divided by the sum of the market value of equity and the book value of long-term debt. 

Lease share is the sum of the present values of operating lease and capital lease divided 

by the sum of the market value of equity and the book value of long-term debt. R is 

shareholder dollar return. F(.) represents the Empirical Cumulative Distribution Function 

(ECDF). F(var) is the ECDF of R, F(size) is the ECDF of firm size, measured as the 

natural logarithm of market capitalization, and F(MB) is the ECDF of market-to-book ratio. 

 

  



 

80 

Table 20. Partition in High- and Low-Growth Firms - Continuous 

 MR (1) 
High-Growth  

bcs 

MR (2) 
Low-Growth  

bcs 

MR (3) 
High-Growth  

bcsm 

MR (4) 
Low-Growth  

bcsm 

Intercept 4908.905 
(0.08) 

-2345.334  
(-1.31) 

6540.71  
(0.33) 

-2483.065 
(-1.18) 

R 19.355*** 
(12.06) 

6.811*** 
(5.77) 

19.137*** 
(16.95) 

6.799*** 
(5.19) 

Lease share 541.365  
(0.11) 

2837.262** 
(1.97) 

918.835  
(0.16) 

2929.53* 
(1.65) 

R * Lease 15.475** 
(2.18) 

1.612 
(0.74) 

16.138*** 
(3.00) 

1.665 
(0.62) 

Leverage 231.627  
(0.08) 

1180.176 
(1.50) 

112.583 
(0.06) 

1273.194** 
(1.97) 

R * Leverage -7.329*** 
(-3.62) 

-4.798*** 
(-6.01) 

-7.166*** 
(-4.44) 

-4.778*** 
(-3.78) 

F(var) 31907.94 
(0.40) 

11532.60 
(0.59) 

31817.83*** 
(2.82) 

11088.15 
(0.52) 

R *  F(var) -5.738** 
(-1.92) 

-8.980** 
(-4.15) 

-5.891** 
(-2.98) 

-8.949*** 
(-2.32) 

F(size) 5503.481*** 
(6.05) 

9486.19*** 
(10.56) 

5498.955*** 
(6.05) 

9547.953*** 
(8.61) 

R * F(size) -18.563*** 
(-9.74) 

-4.475*** 
(-3.37) 

-18.337*** 
(-14.66) 

-4.485*** 
(-3.27) 

F(MB) 403.063  
(0.27) 

-2663.631 
(-0.81) 

412.282  
(0.29) 

-2502.544 
(-1.04) 

R * F(MB) 3.753** 
(2.38) 

8.659 
(1.47) 

3.774*** 
(3.20) 

8.825 
(1.42) 

54 SIC dummy 
variables 

Included Included Included Included 

18 Year 
dummy 

variables 
Included Included Included Included 

Pseudo    0.1562 0.1328 0.1562 0.1328 

#Obs. 4,641 2,620 4,641 2,620 

***, **, * means significant at 1%, 5%, and 10%, respectively. 
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The table reports median regression estimates of the following equation: 

    =    +    *    +    *               +    *     *               

+    *            +    *     *            +     * F(   
 ) +    *     * F(   

 )  

+    * F(      ) +    *     * F(      ) +     * F(    )+     *     * F(    )  

+ ∑        
  
  + ∑         

    
      +    , 

Leverage is financial leverage, defined as the book value of long-term debt 

divided by the sum of the market value of equity and the book value of long-term debt. 

Lease share is the sum of the present values of operating lease and capital lease divided 

by the sum of the market value of equity and the book value of long-term debt. Operating 

lease is the present value of future obligations with the discount rate following 

Damodaran (2009). R is shareholder dollar return. F(.) represents the Empirical 

Cumulative Distribution Function (ECDF). F(var) is the ECDF of R, F(size) is the ECDF of 

firm size, measured as the natural logarithm of market capitalization, and F(MB) is the 

ECDF of market-to-book ratio. 
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Table 21. Short-term Debt 

 MR (1) MR (2) MR (3) MR (4) 

Intercept 2913.510 
(0.91) 

-451.965 
(-1.37) 

1279.222 
(0.50) 

97.387 
(0.09) 

R 2.208*** 
(7.69) 

11.295*** 
(9.14) 

2.213*** 
(8.92) 

10.780*** 
(11.34) 

Lease share -3814.553*** 
(-5.83) 

-202.642 
(-0.29) 

-4533.403*** 
(-2.84) 

1780.217 
(1.61) 

R * Lease 10.583** 
(7.50) 

3.964** 
(2.50) 

10.090*** 
(4.78) 

6.020** 
(2.47) 

Leverage -3574.71*** 
(-7.79) 

776.488* 
(1.79) 

-3741.296*** 
(-7.09) 

937.760 
(1.22) 

R * Leverage -0.936* 
(-1.65) 

-6.190*** 
(-4.86) 

-1.337** 
(-1.98) 

-6.120*** 
(-6.86) 

ST Debt -540.324*** 
(-5.29) 

88.794 
(0.29) 

-644.489*** 
(-4.10) 

-54.584 
(-0.67) 

R * ST Debt 0.440** 
(2.23) 

0.456*** 
(3.20) 

0.442** 
(2.20) 

0.431*** 
(2.33) 

F(var) 
 

24166.94** 
(2.23)  

17613.66** 
(2.19) 

R *  F(var) 
 

-8.858*** 
(-6.37)  

-8.356*** 
(-5.48) 

F(size)  7178.965*** 
(11.75) 

 7861.155*** 
(12.35) 

R * F(size)  -9.129*** 
(-8.33) 

 -8.766*** 
(-9.40) 

F(MB)  -1256.868* 
(-1.82) 

 -734.714 
(-0.47) 

R * F(MB)  3.025*** 
(3.39) 

 3.307*** 
(4.74) 

54 SIC dummy 
variables 

Not Included Not Included Included Included 

18 Year 
dummy 

variables 
Not Included Not Included Included Included 

Pseudo    0.0969 0.1374 0.1049 0.1423 
#Obs. 7,261 7,261 7,261 7,261 

***, **, * means significant at 1%, 5%, and 10%, respectively. T-statistics are shown in 
parentheses. 
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The table reports median regression estimates of the following equation: 

    =    +    *    +    *               +    *     *               

+    *            +    *     *            +    *           +    *     *           

+    * F(   
 ) +    *     * F(   

 ) +     * F(      ) +     *     * F(      )  

+     * F(    )+     *     * F(    ) + ∑        
  
  + ∑         

    
      +    ,        

Leverage is financial leverage, defined as the book value of long-term debt 

divided by the sum of the market value of equity and the book value of long-term debt. 

Lease share is the sum of the present values of operating lease and capital lease divided 

by the sum of the market value of equity and the book value of long-term debt. ST Debt is 

measured as the proportion of debt maturing in three years, following Brockman et al. 

(2010). R is shareholder dollar return. F(.) represents the Empirical Cumulative 

Distribution Function (ECDF). F(var) is the ECDF of R, F(size) is the ECDF of firm size, 

measured as the natural logarithm of market capitalization, and F(MB) is the ECDF of 

market-to-book ratio. 
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Table 22. Alternative measure of pay-performance sensitivity 

 MR (1) 
Financial 

Leverage_LT 

MR (2) 
Financial 

Leverage_T 

MR (3) 
Book 

Leverage_LT 

MR (4) 
Book 

Leverage_T 

Intercept 24.752*** 
(4.31) 

26.358*** 
(5.26) 

25.374*** 
(7.78) 

27.108*** 
(9.98) 

Lease share -4.012 
(1.12) 

-3.756  
(1.44) 

-4.468 
(-1.35) 

-4.074 
(-1.56) 

Leverage 0.652 
 (0.55) 

-1.410 
(-1.24) 

-0.623 
(-0.46) 

-2.265** 
(-2.26) 

ST Debt 0.558*** 
(3.62) 

0.532*** 
(2.75) 

0.512** 
(2.34) 

0.448** 
(2.12) 

F(var) -4.318*** 
(-2.83) 

-4.243*** 
 (-2.76) 

-4.434** 
(-2.36) 

-5.035*** 
 (-2.91) 

F(size) -29.634*** 
(-25.70) 

-29.824*** 
(30.04) 

-29.817*** 
(-24.59) 

-29.453*** 
(-28.80) 

F(MB) 6.597*** 
(6.74) 

5.345*** 
(4.16) 

6.314*** 
(8.83) 

5.606*** 
(8.13) 

54 SIC dummy 
variables 

Included Included Included Included 

18 Year 
dummy 

variables 
Included Included Included Included 

Pseudo    0.1352 0.1353 0.1353 0.1355 

#Obs. 7,261 7,261 7,261 7,261 
***, **, * means significant at 1%, 5%, and 10%, respectively. 

 

The table reports median regression estimates of the following equation: 

    =    +    *               +    *            +    *           +    * F(   
 )  

+    * F(      ) +    * F(    ) + ∑        
  
  + ∑         

    
     +    , 
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Sensitivity is measured by 1000 *
                              

                     
. Leverage is financial 

leverage, defined as the book value of long-term debt divided by the sum of the market 

value of equity and the book value of long-term debt. Lease share is the sum of the 

present values of operating lease and capital lease divided by the sum of the market 

value of equity and the book value of long-term debt. Operating lease is the present value 

of future obligations with the discount rate following Damodaran (2009). F(.) represents 

the Empirical Cumulative Distribution Function (ECDF). F(var) is the ECDF of stock 

volatility, F(size) is the ECDF of firm size, measured as the natural logarithm of market 

capitalization, and F(MB) is the ECDF of market-to-book ratio.   
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Table 23. Pre- and Post-2005 periods 

 Pre-2005 Post-2005 

 MR (1) MR (2) MR (3) MR (4) 

Intercept -6491.248 
(-0.38) 

-6259.629 
(-0.21) 

-1242.756 
(-0.37) 

116.253 
(0.05) 

R 13.222*** 
(5.30) 

12.898*** 
(6.56) 

10.097*** 
(7.60) 

9.869*** 
(8.04) 

Lease share -521.197 
(-0.15) 

-365.370 
(-0.09) 

1256.163 
(0.65) 

1566.746 
(0.90) 

R * Lease 14.027** 
(3.33) 

14.877*** 
(5.50) 

3.700 
(1.12) 

3.466 
(1.19) 

Leverage 1475.419 
(1.06) 

1735.538 
(1.14) 

1893.702** 
(2.18) 

1880.044** 
(2.04) 

R * Leverage -24.642** 
(-2.40) 

-4.912** 
(-2.30) 

-6.848** 
(-5.00) 

-6.811*** 
(-6.36) 

ST Debt 
 

80.184 
(0.26)  

14.813 
(0.11) 

R * ST Debt 
 

0.749 
(1.32)  

0.385*** 
(2.84) 

F(var) -4713.732 
(-0.18) 

1857.707 
(0.09) 

29618.74* 
(1.70) 

35470.41*** 
(3.64) 

R *  F(var) -1.678 
(-0.49) 

-2.438 
(-0.88) 

-12.275*** 
(-6.05) 

-12.803*** 
(-5.78) 

F(size) 6751.726*** 
(5.75) 

6354.161*** 
(5.52) 

8413.398*** 
(10.07) 

8194.198*** 
(9.95) 

R * F(size) -12.658*** 
(-4.81) 

-12.645*** 
(-5.55) 

-7.036*** 
(-5.33) 

-6.832*** 
(-4.47) 

F(MB) 1276.79 
(0.82) 

923.275 
(0.64) 

-1095.22 
(-1.22) 

-1190.404 
(-1.07) 

R * F(MB) 4.091** 
(2.22) 

4.969*** 
(3.68) 

2.470*** 
(3.38) 

2.333** 
(2.29) 

54 SIC dummy 
variables 

Included Included Included Included 

Year dummy 
variables 

Included Included Included Included 

Pseudo    0.1482 0.1488 0.1462 0.1467 
#Obs. 3,038 3,038 4,223 4,223 

***, **, * means significant at 1%, 5%, and 10%, respectively. T-statistics are shown in 
parentheses. 
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The table reports median regression estimates of the following equation: 

    =    +    *    +    *               +    *     *              +    *             

+    *     *            +    *           +    *     *          +     * F(   
 ) +    *     * F(   

 ) 

+     * F(      ) +     *     * F(      ) +     * F(    )+     *     * F(    )  

+ ∑        
  
  + ∑         

    
      +    ,        

Leverage is financial leverage, defined as the book value of long-term debt 

divided by the sum of the market value of equity and the book value of long-term debt. 

Lease share is the sum of the present values of operating lease and capital lease divided 

by the sum of the market value of equity and the book value of long-term debt. Operating 

lease is the present value of future obligations with the discount rate following 

Damodaran (2009). ST Debt is measured as the proportion of debt maturing in three 

years, following Brockman et al. (2010). R is shareholder dollar return. F(.) represents the 

Empirical Cumulative Distribution Function (ECDF). F(var) is the ECDF of R, F(size) is 

the ECDF of firm size, measured as the natural logarithm of market capitalization, and 

F(MB) is the ECDF of market-to-book ratio. 
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Appendix A 

Measures of variables 
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Variable Definitions Method of Computations 

W: Change in firm-
specific wealth 

Flow compensation + Change in value of stocks + Change in value of 
stock options  

- Flow compensation: TDC1 (ExecuComp) 
- Change in value of stocks:      -       : PRCC_F 

(Compustat) * SHROWN_EXCL_OPTS (ExecuComp) 
- Change in value of stock options outstanding:      -       : 

OPTION_AWARDS_FV + OPT_UNEX_EXER_EST_VAL + 
OPT_UNEX_UNEXER_EST_VAL (ExecuComp) 

R: Million Dollar 
return to shareholders 

Annual real return * Market value of the firm at the end of the previous 
period 

- Annual real return: sum of monthly return: RET (CRSP), 
adjusted for inflation 

- Market value of the firm: DLTT (or LT) (Compustat)+ PRCC_F 
* CSHO (Compustat)  

Var: Variance of 
returns 

Variance of million dollar returns of the previous 60 months 
- Dollar return of a month: RET * shareholder equity of the 

previous month 
- Shareholder equity: PRC (CRSP) * SHROUT (CRSP) 

Lev: Leverage Financial Leverage:  
- DLTT/ (DLTT + PRCC_F * CSHO) 
- LT/ (LT+ PRCC_F * CSHO) 

Book Leverage:  
- DL  / AT (Compustat) 
- LT / AT  

Lease share (Operating lease + Capital lease) / Market value of the firm 
- Operating lease: MRC1 + MRC2 + MRC3 + MRC4 + MRC5 + 

MRCTA, discounted (Compustat) 
- Capital lease: DCLO (Compustat) 

Size Natural logarithm of market capitalization 
- Market capitalization: PRCC_F * CSHO 

MB: Market-to-Book  Market value of the firm / Book value of the firms 
- (DLTT + PRCC_F * CSHO)  / AT  
- (LT+ PRCC_F * CSHO) / AT 

Industry 2-digit SIC code 

Interest Coverage 
Ratio 

Earnings before interest and taxes / interest expenses 
- Earnings before interest and taxes: EBIT (Compustat) 
- interest expenses: XINT+INTC (Compustat) 

Delta 

  =      *   (
  (

 

 
)  (     

  

 
)

 √ 
) 

- d = ln (1+dividend rate), dividend rate: DVC/(CSHO* PRCC_F) 
(Compustat) 

- T = life of options: 10 
-   ( ): Cumulative probability function for normal distribution 
- P = PRCC_F 
- E = option exercise price: assumed to be the same with P 
- r = the interest rate of ten-year Treasury bond 
-    = volatility: the square root of the sample variance of daily 

logarithmic stock returns during the past year * 254. 

.
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Appendix B 

Ratings and Default Spread 



 

91 

In this appendix, I describe how to estimate a synthetic rate for companies that do not 

have a bond rating, following Damodaran (2009). Specifically, I calculate the interest coverage 

ratio using financial data available from Compustat, and assign a spread based on the range of 

the ratio.  

Market capitalization > 5 Million Market capitalization <= 5 Million 

Range of interest 
coverage ratio 

Spread 
Range of interest 

coverage ratio 
Spread 

> ≤ to 
 

> ≤ to  

8.50 100000 0.40% 12.50 100000 0.40% 

6.50 8.499999 0.70% 9.50 12.49999 0.70% 

5.50 6.499999 0.85% 7.50 9.499999 0.85% 

4.25 5.499999 1.00% 6.00 7.499999 1.00% 

3.00 4.249999 1.30% 4.50 5.999999 1.30% 

2.50 2.999999 2.00% 4.00 4.499999 2.00% 

2.25 2.499999 3.00% 3.50 3.999999 3.00% 

2.00 2.249999 4.00% 3.00 3.499999 4.00% 

1.75 1.999999 5.50% 2.50 2.999999 5.50% 

1.50 1.749999 6.50% 2.00 2.499999 6.50% 

1.25 1.499999 7.25% 1.50 1.999999 7.25% 

0.80 1.249999 8.75% 1.25 1.499999 8.75% 

0.65 0.799999 9.50% 0.80 1.249999 9.50% 

0.20 0.649999 10.50% 0.50 0.799999 10.50% 

-100000 0.199999 12.00% -100000 0.499999 12.00% 

Source: http://pages.stern.nyu.edu/~adamodar/New_Home_Page/datafile/ratings.htm 

I then add the spread to the risk-free rate, as described in section 3.3, to arrive at the 

synthetic rating. I calculate a company’s interest coverage ratio in a particular period as shown 

in Appendix A. 
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