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ABSTRACT 

Agency theory suggests that conflicts of interest between managers and the suppliers of 

finance (shareholders and debt-holders) can cause considerable costs on the firm. This study 

investigates the role of financial contracts and corporate governance in mitigating agency 

conflicts.   

Chapter 1 examines the effect of creditor control on CEO compensation. We present 

evidence that creditor control has significant impact on CEO compensation. CEOs experience a 

sharp cut of 17% of excessive pay following financial covenant violations. Differences-in-

differences test shows that the reduction in abnormal CEO compensations is only associated with 

violation firms, not with their matched non-violation peers during the same time period. 

Furthermore, we find that the cut in excessive pay upon violations is greater in firms facing 

stronger creditor control, i.e., firms borrowed from banks with which they have a stronger prior 

lending relationship or high reputation banks. Despite the fact that the prior literature has 

documented greater CEO compensations in firms with weaker shareholder governance, we find 

that shareholder governance has little significant impact on the reduction of abnormal CEO 

compensations following debt covenant violations. In addition, we find that managerial pay-risk 

sensitivity (vega) is significantly reduced after covenant violation, particularly in the presence of 

greater creditor control power. In contrast, covenant violations are not associated with any 

significant change in managerial pay-performance sensitivity (delta).   

Chapter 2 investigates the impact of creditor control on corporate innovation via the lens 

of corporate events - debt covenant violation, where control right is shifted from equity-holders to 

creditors. By employing differences-in-differences tests, we document that firms experience a 

significant cut in corporate innovation following financial covenant breaches, especially in 

innovation intensive industries. Furthermore, we show that creditor control plays a direct role in 

curbing corporate innovative activities upon covenant violations. We find that in the presence of 
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stronger bank control, violation firms experience a significantly larger reduction in both the 

quantity (as measured by number of patents) and quality (as measured by non-self citations 

received) of innovations. Interestingly, we find that banks’ expertise in certain innovative 

industry can moderate the adverse effect of creditor control on innovations in those industries. 

These results are consistent with the argument that banks are less tolerant of failures and debt 

covenants restrict manager flexibilities. Our findings also suggest that banks’ experience, 

knowledge, and expertise in certain innovative industries allow them to have a better assessment 

about borrowers’ innovative projects, and thereby mitigating the agency conflict. 

Chapter 3 examines the association between managerial time horizon and corporate 

hedging. We document that CEO’s managerial time horizon has a significant effect on firms 

corporate hedging policy. CEOs are more likely to use derivatives and use significantly more 

derivatives when they approach retirement, i.e., when they have a short horizon. Propensity score 

matching method suggests that this finding is not driven by sample selection problem. We find 

that increases in derivative hedging are results of CEOs’ pension entitlement. Considering future 

pension payments, CEOs have greater incentive to limit firm risk so as to reduce the probability 

of bankruptcy as they approach retirement. Furthermore, we find that increase in hedging 

activities is restricted in firms with strong corporate governance (e.g., weak anti-takeover 

provision, non-dual CEO and high institutional investor holding), suggesting that increased 

hedging does not benefit shareholders. 
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CHAPTER 1 

 

CREDITOR CONTROL AND CEO COMPENSATION: EVIDENCE FROM 

DEBT COVENANT VIOLATIONS 

 

1.1. Introduction 

 Agency theory suggests that conflicts of interest between managers and the 

suppliers of finance (shareholders and debt-holders) can impose considerable costs on the 

firm (Jensen and Meckling, 1976). As a result, financial contracts and corporate 

governance structure are designed to mitigate the agency conflicts. While corporate 

governance broadly deals with the ways in which the suppliers of finance to firms assure 

themselves of earning a fair return on their investments as suggested in Shleifer and 

Vishny (1997), most prior studies have focused on the role of shareholder governance in 

mitigating conflicts of interests between shareholders and managers.  Creditors are often 

assumed to take a passive or discipline role until the default stage (e.g., Bizjak, Brickley 

and Coles, 1993; Guay, 1999; Bebchuk and Fried, 2004).  

 A small growing body of literature emphasizes on the importance of active creditor 

control outside bankruptcy and payment default. Daniels and Triantis (1995) and Baird 

and Rasmussen (2006) offer anecdotal evidence for the incentive of creditors to play a 

role beyond bankruptcy. Ivashina, et al. (2009) show that bank lending intensity and bank 

client network facilitate takeover attempt. Several recent studies document that creditors 

assert substantial influence on corporate control by taking active actions to protect their 
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claims when firms breach their debt covenants (e.g., Chava and Roberts, 2008; Roberts 

and Sufi, 2009; Nini, Smith, and Sufi, 2009, 2010; Ozelge and Saunders, 2011). These 

actions include imposing stronger contractual restrictions on firms' financial and 

investment decisions, demanding better reporting and liquidity management, pressing for 

replacement of top executives, etc. 

In this paper, we examine how and to what extent creditor control affects CEO 

compensations outside of bankruptcy or payment default. In the context of CEO 

compensation, there are two types of interest conflicts that are relevant for creditors. First, 

managers have an incentive to circumvent internal control so as to maximize their pay 

level at the cost of all stakeholders. As such, Bebchuk and Fried (2004) predict that the 

abnormal CEO compensation will depend on the strength of corporate governance, 

including governance via shareholders and creditors. Second, managers who act in the 

interests of shareholders have an incentive to shift risk and thus expropriate bondholders’ 

wealth (Jensen and Meckling, 1976). Therefore, creditors would have every incentive to 

restrict shareholders’ opportunism, e.g., reduce managers’ pay-performance sensitivity 

and pay-risk sensitivity (John and John, 1993). We investigate the impact of covenant 

violations on level and performance/risk sensitivity of CEO compensation.  

There are several reasons why covenant violations provide a unique opportunity 

to study the influence of creditor governance on CEO compensation. First, covenant 

violations are common to public firms (Dichev and Skinner, 2002). In our sample, about 

27% of the publicly traded nonfinancial U.S. companies breach financial covenants at 

least once some time during the period of 1996 to 2007. Second, violation firms are well 

outside of payment default state (Gopalakrishnan and Parkash, 1995). While they might 
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be subject to a liquidity shock, these firms are in general healthy. For example, as shown 

in Panel B of Table 1.1, violation firms have an average ROA of 7% and Tobin's Q of 

1.68. Third, as firms breach covenants, creditors are granted with the same right as a 

payment default, including the ability to demand immediate repayment. Moreover, in the 

presence of covenant violation lender is rarely switched. Most firms have difficulty in 

obtaining better financing from alternative sources after a violation (Roberts and Sufi, 

2009). Thus covenant violations provide a natural experiment in which creditors’ action 

has an influential impact on firms' operation and managerial decision making. 

 We find that the level of abnormal CEO compensation is sharply reduced 

following covenant violations. In the year of violation, abnormal CEO compensation 

decreases on average by more than 8% than the prior year. To control for the 

contemporaneous economic shocks that might affect executive compensations, we 

identify a matched non-violation sample based on industry, firm size, and performance. 

Compared with those of matched non-violation firms, CEOs of violation firms experience 

an average reduction in abnormal compensation of 17%. Moreover, we offer direct 

evidence that the significant reduction in CEO excessive pay following violations is 

driven by creditor control rather than shareholder governance. We find that excessive pay 

is cut to a greater extent upon violations in firms facing stronger creditor control, i.e., 

firms borrowed from banks with which they have a stronger prior lending relationship or 

high reputation banks. In contrast, shareholder governance has little significant impact on 

the reduction of abnormal CEO compensations following debt covenant violations. We 

also find some evidence that pay-risk sensitivity, vega, is reduced after covenant violation 
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and the reduction is especially greater with the presence of stronger creditor control 

power. 

The main contribution of the paper is to show that creditors exert influence on 

executive compensation through the transfer of control rights when firms breach 

covenants. In this sense, our findings are related to the literature focusing on the relation 

between corporate governance and CEO compensation (Lambert, Larcker and Weigelt, 

1993; Core, Holthausen and Larcker, 1999; Core, 2000).  In particular, Core, Holthausen 

and Larcker (1999) find that measures of board and ownership structure explain a 

significant amount of cross-sectional variation in CEO compensation, with CEOs earn 

greater compensation when governance structures are less effective. In contrast to these 

studies that focus on shareholder governance in CEO compensation, we focus on the 

governance role played by creditors.  While we do not find any effect of shareholder 

governance variables on the change in CEO compensation following covenant violations, 

we do find that the measures of bank control matter.  

Our findings also extend the growing body of literature on effect of covenant 

violations on firm behavior (Beneish and Press, 1993, 1995; Chen and Wei, 1993; 

Sweeney 1994; Dichev and Skinner, 2002; Chava and Roberts, 2008; Roberts and Sufi, 

2009; Nini, Smith, and Sufi, 2009, 2010; Ozelge and Saunders, 2011). We show that 

creditors play a governance role by exerting influence on CEO compensation, in addition 

to financial and investment policy. Moreover, we are the first study that provides a direct 

link between the observed change in CEO compensation following covenant violation 

and the extent of creditor control and shareholder governance. This finding allows us to 
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substantiate whether creditors (rather than shareholders) intervene in managerial 

compensations. 

Our study is also related to the literature on compensation policy in firms at 

default stages. Gilson and Vetsuypens (1993) investigate 77 firms that filed bankruptcy, 

and find that CEOs in these companies experience large compensation cut, and CEO 

wealth is more tied to shareholder wealth and sometimes tied directly to creditor’s claims. 

Our study contributes to this line of the literature by showing that creditors can influence 

CEO compensation well outside of default stage, when firms are in general healthy. 

The remainder of the paper proceeds as follows. Section 1.2 reviews the literature 

and develops our hypotheses. Section 1.3 describes our data and presents summary 

statistics. Section 1.4 presents the empirical results, and section 1.5 concludes the paper. 

 

1.2. Literature Review and Hypotheses Development 

 In a traditional view, shareholders play a primary role in corporate governance, 

while creditors play a passive or discipline role until firms are in default stage (Townsend, 

1979; Gale and Hellwig, 1985; Hart and Moore, 1998).1  Early studies show that creditors 

play an important role in firms’ governance around financial distress or bankruptcy (see, 

e.g., Gilson and Vetsuypens, 1993). However, this view has been challenged by a small 

growing body of literature that emphasizes on the importance of active creditor control 

even outside of bankruptcy. Creditors with financial interests tied with firm’s cash flow 

                                                            
1 An example of the discipline role played by creditors in corporate governance is that debt financing 
mitigates the managerial discretion on free cash flow by threat of default (Jensen, 1986). 
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have an incentive to influence firms' operation. Daniels and Triantis (1995) and Baird and 

Rasmussen (2006) provide anecdotal evidence suggesting that creditors have an incentive 

to play a role beyond bankruptcy. Ivashina, et al. (2009) show that bank lending intensity 

and bank client network facilitate takeover attempt. Recent studies document that 

creditors assert substantial influence on corporate control by taking active actions to 

protect their claims when firms breach their debt covenants, e.g., imposing stronger 

contractual restrictions on firms' financial and investment decisions, demanding better 

reporting and liquidity management, pushing for replacement of top executives (Chava 

and Roberts, 2008; Roberts and Sufi, 2009; Nini, Smith, and Sufi, 2009, 2010; Ozelge 

and Saunders, 2011).  

Given the evidence on creditor governance in general, we are interested in 

examining whether creditor control affects CEO compensation outside of bankruptcy or 

payment default. Bebchuk and Fried (2004) show that excessive compensation of 

manager – as a cost imposed on all stakeholders – depends on the strength of corporate 

governance. The extent of literature has been mostly focusing on shareholder governance 

and CEO compensation (e.g., Lambert, Larcker and Weigelt, 1993; Core, Holthausen and 

Larcker, 1999; Core, 2000). An exception is Ortiz-Molina (2007), which suggests a 

discipline role played by debt-holders on executive compensations. Ortiz-Molina (2007) 

shows that capital structure can significantly affect the setting of executive pay, and pay-

performance sensitivity is higher in firms with convertible debt. 

When firms are solvent, creditors can assert only very limited control. As a result, 

excessive CEO compensation is more dependent on shareholder governance. Covenant 

violation triggers the creditors' control rights via renegotiation with respect to 
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amendments of covenant and/or advising management behind the scenes (Roberts and 

Sufi, 2009; Nini, Smith, and Sufi, 2009, 2010). As a result, when firms are in breach with 

debt covenants, creditors can assert substantial and active control to protect their interests, 

e.g., reducing excessive CEO compensations. Therefore, we have the following 

hypothesis: 

H1.1:  Given all else equal, CEO compensations are reduced when firms breach 

financial covenants.   

 

In order to provide more direct evidence on whether creditors are the underlying 

forces for the reduction of excessive compensation following violations, we investigate 

how the change in excessive pay is related to the extent of creditor control. We adopt two 

measures of creditor control: prior lending relationship between the firms and the banks, 

and bank reputation in the lending market.  

Fama (1985) argues that banks incur lower costs of monitoring than other 

financial intermediaries. Existing literature (e.g., Diamond, 1991; Petersen and Rajan, 

1994) has argued that through close and repeated interaction, relationship lending allows 

a bank to acquire through screening and monitoring proprietary information regarding, 

and a voice in, the firm's affairs, which results in increased precision of its information 

about the borrower as well as a lower cost in information production. This is because 

relationship lender could spread any fixed costs of producing information over multiple 

time periods. The information advantage allows relationship banks to assert greater 

control over their borrowers than non-relationship banks.  
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On the other hand, banks with greater reputation (market share) in the lending 

market tend to have greater incentive to monitor and better skills in extracting and 

assessing private information (Chemmanur and Fulghieri, 1994). The monitoring 

advantage of higher reputation banks allows them to assert their controls on managerial 

compensation more effectively. Therefore, we have the following hypothesis:  

H1.2a: Given all else equal, abnormal CEO compensation is reduced to a 

greater extent  after covenant violation in firms borrowing from banks with which they 

have stronger prior lending relationship or high reputation banks. 

 

 Prior studies have documented an important role played by shareholder 

governance in CEO compensations (Lambert, Larcker, and Weigelt, 1993; Core, 

Holthausen, and Larcker, 1999; Core, 2000). In particular, Core, Holthausen, and Larcker 

(1999) find that CEOs earn higher compensations as shareholder governance is weaker. 

This raises a possibility that covenant violations trigger shareholder governance, which in 

turn lowers executive compensations. In such a case, it is the shareholders rather than the 

creditors who cause a significant reduction in CEO excessive pay following covenant 

violations. If this conjecture is valid, we should observe the following relationship 

between the reduction in CEO pay and the quality of shareholder governance: 

 H1.2b: Given all else equal, abnormal CEO compensation is reduced to a greater 

extent after covenant violation in firms with stronger shareholder governance. 

In addition to the principal-agent problem between investors and managers, there 

is also conflict of interest between shareholders and creditors. Shareholders have an 

incentive to shift risk to transfer wealth from debt-holders to themselves (Jensen and 
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Meckling, 1976). Creditors are aware of shareholders’ incentive and would limit 

investment in risky projects via restrictive debt covenants as well as direct influences 

upon covenant violations. Chava, Kumar and Warga (2009) find that bond covenant is 

designed in the way to not only restrict managerial entrenchment, but also limit 

shareholders’ risk shifting incentive. Nini, Smith and Sufi (2010) document that covenant 

violations are associated with decline in investment and debt usage. As a result, creditors 

might influence the CEO compensation scheme, in addition to the level of abnormal pay. 

Coles, Daniel and Naveen (2006) show that higher sensitivity of CEO wealth to stock 

volatility (vega) leads to riskier corporate policies, including more investment in R&D, 

less investment in PPE, more focus, and higher leverage. Since creditors are more 

concerned about downside risk rather than upside potential of the firm value, they would 

have an incentive to impede manager’s risk taking behavior via adopting a managerial 

compensation scheme with lower pay-risk sensitivity. Therefore, we propose the 

following: 

 H1.3: Given all else equal, CEO pay-risk sensitivity (vega) is reduced after 

covenant violations. 

On the contrary, the theoretical prediction of the effect of creditor intervention on 

pay-performance sensitivity (delta) is unclear. On one hand, creditors have an incentive 

to increase pay-performance sensitivity upon covenant violations to better motivate 

managers to exert efforts so as to mitigate the conflict of interest between managers and 

investors. On the other hand, creditors would lower CEOs’ pay-performance sensitivity 

for two reasons. First, while pay-performance sensitivity aligns the interest of managers 

with the interest of shareholders, it aggravates the agency conflict between shareholders 



10 

 

and creditors. John and John (1993) present a model that analyzes the CEO compensation 

in levered firm. Their results suggest that the compensation scheme that motivates 

managers to maximize shareholder value also provide them an incentive to take riskier 

project.  Therefore creditors would curb excess risk taking by reducing pay-performance 

sensitivity. Second, Burns and Kedia (2006) show that the sensitivity of the CEO’s option 

portfolio to stock price is significantly positively related to the propensity of misreporting 

financial statements. Creditors are particularly concerned about the quality of financial 

reporting, since many debt covenants and provisions (e.g., performance pricing) are 

based on accounting variables. Thus they would prefer to adopt a compensation scheme 

with lower pay-performance sensitivity to mitigate managers’ propensity to misreport. 

As such, the overall effect of creditor control on pay-performance sensitivity will be 

an open empirical question, depending on the two countervailing forces discussed above. 

Therefore, we have the following hypothesis: 

 H1.4:  Given all else equal, CEO pay-performance sensitivity (delta) is not affected 

upon covenant violations. 

 

1.3. Data, Method and Summary Statistics 

 In this section, we describe our data and the method that will be used to measure 

abnormal compensation, and present summary statistics. 

1.3.1. Data and Sample Construction 

We start with a sample of 10,537 non-financial U.S. firms and 262,673 firm-

quarter observations from 1996 through 2008 for which Nini, Smith and Sufi (2010) have 
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collected information on whether or not a firm is in violation of a financial covenant 

based on 10-Q or 10-K SEC filings.2 Firms' accounting information is obtained from the 

Compustat database, while stock returns are from the CRSP database. CEO 

compensations and CEO characteristics are retrieved from the Compustat ExecuComp 

database. After requiring all the firm-year observations to have the relevant firm-specific 

variables, information on CEO compensations and CEO characteristics, and whether or 

not a firm violates a financial covenant during a fiscal year, we are left with a sample of 

12,779 firm-year observations from 1,802 firms. Among the sample, 481 firms are in 

violation of financial covenants at least once during our sample period, resulting in 859 

firm-year violation observations. There are 508 new violations from 407 firms, where a 

new violation is defined as a financial covenant violation for a firm that has not 

experienced a financial covenant violation in previous 4 quarters. In other words, 27% 

(23%) firms in our sample breach a (new) covenant during the sample period. This result 

is similar to those documented in previous studies, which indicates that covenant 

violation is common (Robert and Sufi, 2009; Nini, Smith and Sufi, 2009, 2010). 

1.3.2. Abnormal CEO Compensation, Delta and Vega 

 We follow Adams and Ferreira (2009) and compute abnormal CEO compensation 

based on the following regression model: 

                                                            
2 This dataset is available at the web link http://faculty.chicagobooth.edu/amir.sufi/. The sample begins in 
1996 because 1996 is the first year in which electronic filing became mandatory for all SEC-registered 
firms, and covenant violations are disclosed in the 10-Q or 10-K SEC filings. Detailed sample selection is 
provided in Nini, Smith and Sufi (2010). 
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where total compensation, age, gender, and tenure of CEO are from the Compustat 

ExecuComp database. Male is a dummy variable that equals one if the CEO is male, and 

zero otherwise. #Segments is the number of business segments stated in the Compustat 

segment database. Tobin's Q is the ratio of market value of assets (book value of assets 

minus book value of equity plus market value of equity) to book value of assets. ROA is 

earnings before interest, taxes, and depreciation divided by total book assets. Return 

volatility is the standard deviation of monthly stock returns over the previous five years. 

The residual from equation (1.1) is used as a proxy for abnormal CEO total compensation. 

 We follow the existing literature (e.g., Guay, 1999; Coles, Daniel, and Naveen, 

2006) to compute pay-performance sensitivity (delta) and pay-risk sensitivity (vega). In 

particular, delta is measured as the dollar change in the value of the CEO’s wealth for a 

one-percent change in the stock price, while vega is the dollar change in the value of the 

CEO’s wealth for a 0.01 change in the annualized standard deviation of stock returns. 

1.3.3. Proxies for Bank Control and Shareholder Governance 

 To examine how the impact of covenant violation on CEO compensation is 

related to creditors' (or banks') control, we construct three variables that are proxies for 

bank control: the strength of prior lending relationship, the existence of lending 

relationship, and bank reputation. We obtain bank loan data from the Dealscan database 

provided by the Loan Pricing Corporation, which contains detailed information on bank 
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loans worldwide (including term-loans and lines of credit), such as borrower and lender 

identities, loan amounts, LIBOR spread, issuing and maturity dates, financial and general 

covenants, etc. Lenders in a syndicated loan include lead-arrangers and participant banks. 

All lenders are bound by a single loan contract and subject to identical loan terms. We 

link the Dealscan and the Compustat database using a name link file compiled by Chava 

and Roberts (2008).3 For each firm at each fiscal year end, we identify all lead banks 

from which the firm is borrowing. We follow Bharath, et al. (2007) and compute the 

strength of prior lending relationship as the fraction of all loans received by a particular 

borrower during the previous 5 years that were arranged by a particular bank. Specifically, 

for borrower j in year t, the amount of loans arranged by bank i (and its predecessors) 

during the previous 5 years is divided by the total amount of loans taken by borrower j 

during that period. We also construct an alternative measure of the existence of lending 

relationship, a dummy variable equals one if a particular bank has ever lent as a lead 

arranger to a particular borrower during the previous 5 years. Following Bharath, et al. 

(2007), we measure bank reputation using the lead-bank's lending market share, which is 

computed as the dollar amount of loans arranged by a particular lead bank during the 

previous 5 years divided by the total amount of loans issued in the market in the same 

period. If a firm borrowed from multiple lead banks at a fiscal year end, we use the 

largest bank control variable among all lead banks as a measure of bank control imposed 

on the firm. 

In addition, we obtain shareholder governance information, e.g., board of director, 

CEO ownership, from the RiskMetrics database. GIM is the governance index described 

in Gompers, Ishii and Metrick (2003). Director_own is defined as the sum of fractions of 
                                                            
3 We would like to thank Michael R. Roberts for kindly providing us the Dealscan-Compustat link file. 
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shares owned by all directors. CEO_own is defined as the fraction of shares owned by 

CEO. Independence is the ratio of number of outside directors to board size. Dual is a 

dummy variable that equals one if the CEO is chairman of board in a given year.  

1.3.4. Summary Statistics 

In Table 1.1, Panel A presents the summary statistics of the full sample of 12,779 

firm-year observations. To adjust for inflation as we construct variables, we convert 

dollar value into 2000 dollars using the Consumer Price Index-All Urban Consumers 

(CPI-U), produced by the Bureau of Labor Statistics. Appendix A provides more detailed 

definition of the variables. The average (median) total compensation is 3.93 (2.14) 

millions. This result is comparable to those documented in Frydman and Jenter (2010). 

The observed statistics of delta and vega are also comparable to those in Coles, Daniel 

and Naveen (2006). Panel B presents summary statistics of violation and non-violation 

subsamples. Compared with non-violation firms, the violation sample firms are generally 

smaller and riskier, have a lower Tobin's Q, higher leverage ratio, and poorer 

performance in ROA and stock returns. In particular, the mean difference of ROA 

(annual stock return) between violation and non-violation firms is 7% (12%).  

 

1.4. Empirical Results 

1.4.1. Covenant Violations and the Level of Abnormal CEO Compensation 

Figure 1.1 shows the level of abnormal CEO compensation during the five years 

around covenant violations. We observe a significant reduction in abnormal CEO  
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Table 1.1. Summary statistics 

This table reports the summary statistics of our sample during fiscal year 1996 to 2007. Firms that violate 
debt covenants are identified by Nini, Smith and Sufi (2010) based on the 10K filings. Tobin's Q is the ratio 
of market value of assets (book value of assets minus book value of equity plus market value of equity) to 
book value of assets. ROA is earnings before interest, taxes, and depreciation divided by total book assets. 
Return volatility is the standard deviation of monthly stock returns over the previous five years. Book 
leverage is the ratio of book value of total debt to book value of assets. Stock return is the annual stock 
holding period return. The strength of prior lending relationship is computed as the fraction of all loans 
received by a particular borrower during the previous 5 years that were arranged by a particular bank. 
Existence of lending relationship is a dummy variable equals one if a particular bank has ever lent as a lead 
arranger to a particular borrower during the previous 5 years. Bank reputation is computed as the dollar 
amount of loans arranged by a particular lead bank during the previous 5 years divided by the total amount 
of loans issued in the market in the same period. GIM is the governance index described in Gompers, Ishii 
and Metrick (2003). Director_own is the sum of fractions of shares owned by directors. CEO_own is the 
fraction of shares owned by CEO. Independence is the fraction of independent directors. Dual is a dummy 
variable that is one if the CEO is chairman of board in a given year. All dollar values are converted to 2000 
dollars using the Consumer Price Index-All Urban Consumers (CPI-U), produced by the Bureau of Labor 
Statistics. All variables are winsorized at the 1st and 99th percentile. Panel A provides summary statistics 
of the full sample. Panel B reports summary statistics of the subsamples of violation and non-violation 
firms. Significance levels of tests of the differences between the two subsamples are denoted next to the 
column "Difference." 
 
Panel A. Full sample 
Variable NOBS mean median std min max 
Total Compensation (millions) 12779 3.930 2.144 5.15 0.20 31.75 
Delta 11639 710.34 220.99 1688.62 2.71 13248.51 
Vega 12111 101.99 42.25 161.20 0.00 945.00 
Age (years) 12779 58.19 58.00 8.38 40.00 80.00 
Male 12779 0.98 1.00 0.14 0.00 1.00 
Tenure (years) 12779 8.13 5.84 7.30 0.62 37.02 
Log(sales) 12779 6.91 6.85 1.56 3.03 10.70 
#Segments 12779 2.70 2.00 2.01 1.00 9.00 
Tobin's Q 12779 2.32 1.77 1.70 0.75 10.75 
ROA 12779 0.14 0.14 0.11 -0.31 0.43 
Return volatility 12779 0.13 0.12 0.05 0.05 0.25 
Book leverage 12776 0.21 0.19 0.18 0.00 0.77 
Stock return 12566 0.18 0.10 0.59 -0.79 3.01 
Strength of prior lending relationship 8403 0.51 0.50 0.41 0.00 1.00 
Existence of lending relationship 8403 0.73 1.00 0.44 0.00 1.00 
Bank reputation 8403 0.07 0.08 0.05 0.00 0.21 
GIM 9437 9.19 9.00 2.59 4.00 15.00 
Director_own (%) 7605 8.39 3.62 11.71 0.11 59.92 
CEO_own (%) 9245 2.25 0.34 5.15 0.00 28.60 
Independence 9629 0.66 0.67 0.17 0.18 0.91 
Dual 9537 0.61 1.00 0.49 0.00 1.00 
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Panel B. Violators versus non-violators 

  Violators Non-violators Difference   
Variable mean std mean std     
Total Compensation (millions) 2.38 3.41 4.04 5.24 -1.67 *** 
Delta 299.20 1064.32 739.83 1721.00 -440.63 *** 
Vega 45.51 84.51 106.06 164.61 -60.55 *** 
Age (years) 58.55 8.33 58.16 8.38 0.39 

 Male 0.98 0.14 0.98 0.14 0 
 Tenure (years) 7.92 7.4 8.15 7.3 -0.22 
 Log(sales) 6.47 1.27 6.94 1.58 -0.47 *** 

#Segments 2.95 2.03 2.68 2.01 0.27 *** 
Tobin's Q 1.68 1.2 2.36 1.72 -0.68 *** 
ROA 0.07 0.12 0.14 0.11 -0.07 *** 
Return volatility 0.15 0.04 0.12 0.05 0.02 *** 
Book leverage 0.29 0.2 0.2 0.17 0.08 *** 
Stock return 0.08 0.76 0.19 0.58 -0.12 *** 
 
*, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively. 
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Figure 1.1. Financial covenant violations and abnormal CEO compensation 

This figure presents the average abnormal compensation (Y-axis variable) around 
covenant violation (year 0 is the year of covenant violation). To calculate abnormal 
compensation, we regress the natural logarithm of total compensation on the CEO Age, 
Male, CEO tenure, Log(Sales), #Segments, Tobin’s Q, ROA, Return volatility, time fixed 

effect and firm fixed effect. Then the residual is used as proxy for abnormal CEO 
compensation. The dotted lines illustrate the 90% confidence interval for the mean.  
  

-0.2 

-0.15 

-0.1 

-0.05 

0 

0.05 

0.1 

-2 -1 0 1 2 

A
b

n
o

rm
al

 c
o

m
p

en
sa

ti
o

n
 

Year (year 0 is the year of covenant violation) 



18 

 

compensation in the year when the firm violates debt covenant. The mean abnormal 

compensation level reduces more than 8% than the prior year and remains at the similar 

level in one year after that. An alternative interpretation of the reduction in CEO 

compensation is that covenant violations might coincide with some unobservable 

negative economic shocks, thereby leading to lower compensations. In other words, 

equation (1.1) used to compute abnormal compensation may be subject to an omitted 

variable problem.  

To address this concern, we will compare the change in abnormal compensation 

following covenant violation in violation firms with the change in non-violation firms 

during the same period. As we have shown in Panel B of Table 1.1, the violation sample 

is substantially different from the non-violation sample, particularly in performance, 

which might have significant effect on abnormal compensations. As a result, we adopt a 

matched sample method in which we identify a control group of non-violation firms that 

are in the same industry, have similar firm size and performance as the treatment group of 

violation firms. Then the change in abnormal CEO compensation upon covenant 

violation is compared to that of the matched non-violation firm during the same time 

period. This is like a differences-in-differences test. If the effect of covenant violation on 

compensation is driven by contemporaneous economic shock, we will find that matched 

non-violation firms are subject to the same reduction in CEO compensation. Therefore, 

the difference between the change in violation firms and non-violation firms will be no 

different from zero. In contrast, if the reduction in compensation is ascribed to creditor 

control asserted upon covenant violation, we would expect a significantly larger 
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reduction in abnormal compensation in covenant violation firms than that in the matched 

non-violation sample.  

To create a matched non-violation sample, for every firm that violates covenant in 

a given year, we search for a firm that has not breached any debt covenant within 4 years 

around violation year (previous 2 years, the violation year and the year after), is in the 

same 2-digit SIC coded industry, has similar size (within 35% of size range), and the 

closest ROA in the violation year or closest stock return in the quarter of violation. 

Table 1.2 reports summary statistics of the violation sample and its matched non-

violation sample based on industry, size, and ROA or stock return. The difference 

between the violation sample and non-violation sample is largely reduced after the  

Table 1.2. Summary statistics of covenants violation sample and the matched non-
violation sample 

This table reports the mean values of firm characteristics of covenants violation sample and the matched 
non-violation sample. To create a matched non-violation sample, for every firm that violates covenant in a 
given year, we search for a firm that has not breached any debt covenant within 4 years around the 
violation year (previous 2 years, the violation year, and the year after), is in the same 2-digit SIC coded 
industry, has similar size (within 35% size range), and the closest ROA in the violation year or closest 
stock return in the quarter of violation. Tobin's Q is the ratio of market value of assets (book value of assets 
minus book value of equity plus market value of equity) to book value of assets. ROA is earnings before 
interest, taxes, and depreciation divided by total book assets. Stock return is the annual holding period 
return. Significance levels of tests of the differences between the two subsamples are denoted in the column 
"Significance of difference." 
  Violation 

sample 

Matched non-violation sample 

  
Matched by industry, size 

and ROA 
Matched by industry, size, and 

stock return 

  Mean Mean 
Significance of 

difference Mean Significance of difference 
Log(sales) 6.43 6.26 *** 6.26 *** 
Book 
leverage 0.28 0.17 *** 0.17 *** 
Tobin's Q 1.73 1.99 *** 2.19 *** 
Stock 
return 0.20 0.16 

 
0.17 

 ROA 0.06 0.10 *** 0.12 *** 
*, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively. 



20 

 

matching process, particularly in firm size and the performance measures of ROA and 

stock returns. For example, without the matching, ROA is on average 7% and 14% in 

violation and non-violation firms as shown in Panel B of Table 1.1, whereas in the 

matched, non-violation sample, ROA is reduced to 10%.  Similarly, while the stock 

returns are significantly higher in non-violation firms without matching than the violation 

firms, the difference between the two groups after adopting our sample matching scheme 

is not significantly different from zero. 

In Table 1.3, we examine the change in abnormal compensations in the year 

before and after covenant violation for violation firms and their matched non-violation 

peers during the same time period for all CEOs in Panel A and only retained CEOs in 

Panel B. As shown on the left hand side of Panel A where matched sample is built based 

on industry, firm size and ROA, CEOs in violation firms experience a significant 

reduction of 10.7% in abnormal compensations after violation. In contrast, matched non-

violation firms have an increase of 6.7% in abnormal compensation during the same 

period, though the increase is not statistically significant. The difference in changes 

between violation and non-violation firms is -17.4%, which is highly significant.  

As we turn to the right hand side of Panel A where matched sample is constructed 

based on industry, firm size and stock return, we obtain very similar results. CEOs of 

violation firms experience a significant reduction of 17.7% in abnormal compensation 

post-violation relative to their peers of non-violation firms. Our results are robust as we 

use different matching schemes, e.g., selecting matched firms within 20%, 30%, and 40% 

range of size (results available upon request).  
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Table 1.3. Abnormal compensation around financial covenant violations 

This table presents the mean level or changes in the mean level of abnormal compensation in the year before and after violations of financial covenants for all 
CEOs in Panel A and only retained CEOs in Panel B. To create a matched non-violation sample, for every firm that violates covenant in a given year, we search 
for a firm that has not breached any debt covenant within 4 years around violation year (previous 2 years, the violation year and the year after), is in the same 2-
digit SIC coded industry, has similar size (within 35% size range), and the closest ROA in the violation year or closest stock return in the quarter of violation. 
The table on the left provides the comparison between CEO compensation of covenant violator and that of non-violating matched firm, matched by ROA in the 
violation year; while the table on the right provides the comparison between CEO compensation of covenant violator and that of non-violating matched firm, 
matched by the stock return in the quarter of violation. To calculate abnormal compensation, we regress the natural logarithm of total compensation on the CEO 
Age, Male, CEO tenure, Log(Sales), #Segments, Tobin’s Q, ROA, Return volatility, time fixed effect and firm fixed effect. The residual is used as proxy for 
abnormal CEO compensation. T-statistics of testing whether the mean or difference is significantly difference from zero are provided in parenthesis. *, ** and 
*** indicate statistical significance at the 10%, 5% and 1% level, respectively. 

Panel A. All CEOs 

  Matched by ROA Matched by stock return 

 

Violation 
sample 

Matched non-
Violation sample Difference 

Violation 
sample 

Matched non-
Violation sample Difference 

Abnormal Compensationt-1 -0.016 -0.035 0.019 -0.016 -0.011 -0.005 

 (-0.436) (-1.088) (0.397) (-0.436) (-0.329) (-0.092) 
Abnormal Compensationt+1 -0.123*** 0.032 -0.155*** -0.123*** 0.058** -0.182*** 

 (-3.405) (1.058) (-3.330) (-3.405) (2.001) (-4.107) 
∆Abnormal Compensation -0.107** 0.067 -0.174** -0.107** 0.07 -0.177*** 
  (-2.060) (1.481) (-2.564) (-2.060) (1.474) (-2.624) 
NOBS 370 370 

 
370 370 

 Panel B. Retained CEOs only 

  Matched by ROA Matched by stock return 

 

Violation 
sample 

Matched non-
Violation sample Difference 

Violation 
sample 

Matched non-
Violation sample Difference 

Abnormal Compensationt-1 0.016 -0.039 0.054 0.016 -0.011 0.027 

 (0.409) (-1.128) (1.065) (0.409) (-0.309) (0.515) 
Abnormal Compensationt+1 -0.095** 0.027 -0.122** -0.095** 0.058* -0.153*** 

 (-2.496) (0.853) (-2.478) (-2.496) (1.892) (-3.291) 
∆Abnormal Compensation -0.111** 0.066 -0.177** -0.111** 0.069 -0.180** 
  (-2.008) (1.386) (-2.435) (-2.008) (1.416) (-2.573) 
NOBS 334 334 

 
334 334 
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 Nini, Smith, and Sufi (2010) and Ozelge and Saunders (2011) have documented 

that covenants violations are followed immediately with an increase in CEO turnover. An 

obvious concern with the interpretation that violations lead to reduction in CEO 

compensation is that the reduction is a result of CEO turnover, i.e., newly hired CEOs 

may accept lower compensations. Even though we could interpret it as creditors curbing 

excessive CEO compensations via CEO turnover, it is interesting to see whether the 

significant reduction in abnormal compensation is driven by retained CEOs or newly 

appointed CEOs. In our sample of violation firms, there are about 10% of firms 

experience CEO turnover after the violations. In Panel B, we examine the change in 

abnormal compensations upon violation for a subsample of retained CEOs only. The 

results are very similar to those reported in Panel A with all CEOs. It suggests that 

creditor intervention in curbing excessive CEO pay occurs extensively when CEOs are 

retained after covenant violations. 

1.4.2. Multiple Regression: A Differences-in-Differences Test of Abnormal 

Compensation 

In this section, we employ differences-in-differences regressions to examine the 

effect of covenant violation on total CEO compensation (see, e.g., Bertrand and 

Mullainathan, 1999, 2003; Heckman, Ichimura and Todd, 1998). In particular, we 

estimate the following model: 

  , iitiittiit ViolatorPostβoncompensatiTotalLog  

  
(1.2) 

where the dependent variable is the logarithm of total compensation for firm i in year t, 

i  and tβ are firm and year fixed effects, it  represents control variables as defined in 
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equation (1.1). itPost  is a dummy variable that equals one in the year violation occurs or 

after violation, and zero otherwise. iViolator  is a dummy variable that equals one (zero) 

for a violation (non-violation) firm. The coefficient of our interest is  , the coefficient on 

the interaction term iit ViolatorPost  . This specification controls for time-series changes 

via year dummies and unobservable differences between violation and non-violation 

firms via firm dummies. Therefore,   should reflect the effect of covenant violation above 

and beyond what would have happened without covenant violation. Regression results 

are reported in Table 1.4. 

 In column (1), we examine the full sample of covenant violation firms and non-

violation firms from the Compustat database. Since some firms violate covenants more 

than once, which creates a problem of classifying an observation between two violation 

events as either before or after violation. To avoid this complication, we only include the 

first violation if a firm breaches covenants more than once. We find that coefficient 

estimate of   is negative and highly significant in column (1). Covenant violation is 

associated with a significant drop of 12% in CEO compensations after we control for 

CEO and firm characteristics, as well as other unobservable economic shocks influencing 

total compensation at the time. 

An important assumption of the differences-in-differences methodology is that 

treatment and control groups are similar to each other. It is likely that violators and non-

violators are different in many ways. We deal with this problem by employing a matched 

sample differences-in-differences methodology. We include violation firms during a 5-

year window around the violation (two years before the violation, the violation year, and  
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Table 1.4. Changes in CEO total compensations following covenants violations: A 
differences-in-differences test 

This table reports the results of a differences-in-differences test on how CEO total compensations are 
affected following covenants violation. In column (1), we include the full sample of violation and non-
violation firms over the entire sample period of 1996-2007. For those firms that violate covenants 
more than once, we only keep the first violation. In columns (2) and (3), we include violation firms 
during a 5-year window around the violation events (two years before the violation, violation year, 
and two years after the violation) as a treatment group, and their matched non-violation firms over the 
same time period as the control group. Matched firms are those have not breached any debt covenant 
in 4 years around violation year (previous 2 years, the observation year and the next year), are in the 
same 2-digit SIC coded industry, have similar size (within 35% size range), and the closest ROA in 
the violation year. In column (2), we include all the violations, while column (3) focuses on new 
violations, i.e., those violations that were not preceded by any violation during the previous four 
quarters. The dependent variable is the nature logarithm of total compensation. Post is a dummy 
variable that equals one in the year violation occurs or years after violation, and zero otherwise. 
Violator is a dummy variable that equals one (zero) for a violation (non-violation) firm. All other 
variables are as described in the appendix A. P values based on standard errors clustered by firms are 
reported in parentheses.  
 
   Matched sample 

 
Full sample All violations New violations only 

  (1) (2) (3) 
Post*Violator -0.120*** -0.169*** -0.233*** 

 
(0.001) (0.002) (0.001) 

Age -0.009*** -0.012** -0.009 

 
(0.000) (0.041) (0.181) 

Male 0.026 0.170 0.157 

 
(0.820) (0.522) (0.521) 

Tenure -0.000 -0.002 -0.005 

 
(0.915) (0.820) (0.627) 

Log(sales) 0.402*** 0.535*** 0.586*** 

 
(0.000) (0.000) (0.000) 

#Segments -0.012* -0.022 -0.033* 

 
(0.067) (0.227) (0.075) 

Tobin’s Q 0.083*** 0.058** 0.110*** 

 
(0.000) (0.044) (0.000) 

ROA 0.563*** 0.414 -0.224 

 
(0.001) (0.345) (0.570) 

Return volatility 1.406** 1.577 2.918* 

 
(0.014) (0.277) (0.064) 

Constant 5.144*** 4.442*** 3.332*** 

 
(0.000) (0.000) (0.001) 

Firm fixed effect Yes Yes Yes 
Time fixed effect Yes Yes Yes 
Observations 12,779 2,680 1,690 
Adjusted R2 0.628 0.550 0.539 
*, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively. 
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two years after the violation) as a treatment group, and matched non-violation firms over 

the same time period as the control group. Matched firms are those have not breached any 

debt covenant in 4 years around violation year (previous 2 years, the event year and the 

year after), are in the same 2-digit SIC coded industry, have similar size (within 35% size 

range), and the closest ROA in the violation year. In column (2), we focus on a 5-year 

window of all violations events and the matched non-violation peers during the same 

period, which yields a total of 2680 observations. The coefficient estimate of   is -0.169, 

which is highly significant. In column (3), we include a 5-year window of new violations 

only and the matched non-violation firms during the same period. The coefficient 

estimate of   in column (3) is -0.233 and highly significant. These results suggest that 

covenant violation is associated with a significant drop of as high as 23% in abnormal 

CEO compensations after we control for CEO and firm characteristics, as well as other 

unobservable economic shocks influencing total compensation at the time. 

In summary, we find strong support to our hypothesis H1.1: The level of 

abnormal CEO compensation is significantly reduced after the firm breaches debt 

covenants. The reduction is specific to firms that violate covenant, suggesting potential 

creditors control over CEO compensations. 

1.4.3. Who Assert Influence on CEO Abnormal Compensation: Creditors or Shareholders? 

We have shown above that CEO compensations are significantly reduced after 

the firms violate debt covenants, and the reduction is driven by the covenant violation 

events rather than some contemporaneous economic shocks. We interpret this finding as 

an indication of creditors asserting influence on managerial compensation, since creditors, 
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e.g., banks, have the ability to accelerate debt principal and to terminate unused credit 

line facilities in such events. 

In this section, we intend to provide more direct evidence on who, creditors 

and/or shareholders, influence CEO compensations upon covenant violation. We are 

going to examine how the strength of bank control and the quality of shareholder 

governance affect the reduction in abnormal CEO compensation upon covenant violation. 

If banks are indeed asserting influence over managerial compensation, we expect that 

violation firms will experience a greater reduction in abnormal compensation as they 

borrow from banks with stronger capacity to monitor or control their borrowers. Per our 

hypothesis H1.2a, banks with stronger prior lending relationship and higher reputation 

have a monitoring advantage, which allows them to curb abnormal CEO compensation 

more effectively upon covenant violations. 

On the other hand, it is conceivable that shareholder governance is triggered as 

the firms perform poorly and thereby violate debt covenants. In such case, it is 

shareholders (e.g., large shareholders, board of directors) rather than creditors who press 

the managers to reduce excessive pay, since poor performance and violating covenants 

are certainly alerting to shareholders as well. If this is the case, we expect that violation 

firms with better shareholder governance will experience a greater reduction in abnormal 

compensation upon the violation events, as stated in H1.2b. 

To test hypothesis H1.2a, we first examine in a univariate framework how the 

change in abnormal CEO compensation after covenant violation is related to prior  
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lending relationship and bank reputation. In Panel A of Table 1.5, we sort the sample of 

violation events into two groups based on the median value of the strength of prior 

lending relationship, whether there exists a prior lending relationship, and the median 

value of bank reputation. Change in abnormal CEO compensation is the difference in 

abnormal compensation in the year (t+1) after covenant violation and that in the year 

before violation (t-1). Partitioning by prior lending relationship, we find that the mean 

change in abnormal compensation after covenant violations is significantly negative, but 

only in firms borrowing from banks with which they have a strong prior lending 

relationship. As violation firms borrow from banks with a weak lending relationship, the 

change in abnormal compensation is negative but insignificantly different from zero. We 

obtain similar result as we sort the sample according to the existence of prior lending 

relationship. CEOs on average experience a significant reduction of 19% in abnormal 

compensation in firms borrowing from relationship banks. In contrast, there is little 

significant change in abnormal CEO pay upon covenant violation in firms without any 

prior relationship with their banks. After sorting by bank reputation, we find a significant 

reduction of 16% in abnormal pay after violation in firms borrowing from high reputation 

banks. However, there is no significant change in abnormal pay in firms borrowing from 

low reputation banks.  

 In summary, we find evidence supporting hypothesis H1.2a: CEOs from firms that 

are subject to stronger creditor control (i.e., borrow from relationship banks and high 

reputation banks) experience a significantly greater reduction in abnormal compensation 

upon covenant violations. These findings substantiate the role played by banks in 

asserting controls over managerial compensation as firms violate debt covenants. 
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Table 1.5. Effect of bank control and shareholder governance on change of abnormal 
CEO compensations following covenant violation: Univariate analysis  

In this table we examine how the extent of bank control and shareholder governance affects the 
change in abnormal CEO compensation after covenant violation. In panel A, we sort the sample 
of violation events into two groups based on the median value of the strength of prior lending 
relationship, whether there exists a prior lending relationship, and the median value of bank 
reputation. Strength of prior lending relationship is computed as the fraction of all loans received 
by a particular borrower during the previous 5 years that were arranged by a particular bank. 
Existence of lending relationship is a dummy variable equals one if a particular bank has ever lent 
as a lead arranger to a particular borrower during the previous 5 years. Bank reputation is 
computed as the dollar amount of loans arranged by a particular lead bank during the previous 5 
years divided by the total amount of loans issued in the market in the same period. In Panel B, we 
sort the sample of violation events into two groups based on the median value of the variables 
that are proxies for shareholder governance: the GIM index (the governance index described in 
Gompers, Ishii and Metrick (2003)), director ownership (Director_own), CEO ownership 
(CEO_own), board independence (fraction of independent directors), and whether CEO is 
chairman of board (Dual). To calculate abnormal compensation, we regress the natural logarithm 
of total compensation on the CEO Age, Male, CEO tenure, Log(Sales), #Segments, Tobin’s Q, 

ROA, Return Volatility, time fixed effect and firm fixed effect. The regression residual is used as 
proxy for abnormal CEO compensation. This table reports the mean values of change in abnormal 
CEO compensation, which is the difference in abnormal compensation in the year after covenant 
violation (t+1) and that in the year before violation (t-1). T-statistics of testing whether the mean 
or difference is significantly difference from zero are provided in parenthesis. 
 

  NOB
S 

∆Abnormal compensation 

in Differenc
e   High  Low 

Panel A: Bank control 
   Strength of prior lending 

relationship 416 -0.221*** -0.019 -0.203** 

  
(-3.14) (-0.27) (-2.05) 

Existence of lending relationship 416 -0.188*** 0.033 -0.222** 

  
(-3.11) (0.40) (-2.15) 

Bank reputation 416 -0.156** -0.064 -0.092 

  
(-2.22) (-0.92) (-0.93) 

Panel B: Shareholder governance 

    GIM 377 -0.088 -0.141* 0.053 

  
(-1.21) (-1.93) (0.52) 

Director_own 319 -0.135* -0.118 -0.018 

  
(-1.68) (-1.54) (-0.16) 

CEO_own 370 -0.111 -0.122* 0.011 

  
(-1.53) (-1.67) (0.11) 

Independence 382 -0.017 -0.226*** 0.209** 

  
(-0.26) (-2.82) (1.9) 

Dual 379 -0.130* -0.090 -0.039 
  

 
(-1.93) (-1.15) (-0.38) 

*, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively. 



29 

 

Next we investigate whether shareholder plays a role in curbing abnormal CEO 

compensation after covenant violations, as shown in hypothesis H1.2b. In particular, we 

examine how the change in abnormal CEO compensation after covenant violation is 

related to the variables proxy for shareholder governance. In Panel B of Table 1.5, we 

sort the sample of violation events into two groups based on the median value of the GIM 

index (the governance index described in Gompers, Ishii and Metrick (2003)), director 

ownership (Director_own), CEO ownership (CEO_own), fraction of independent 

directors (Independence), and whether CEO is chairman of board (Dual). We find that 

there is no significant difference in the changes of abnormal compensation between the 

two groups with better or worse governance variables. An exception is using the fraction 

of independent directors on board. The reduction of abnormal compensation in firms with 

high fraction of independent directors is significantly smaller than that in firms with low 

fraction of independent directors. This result is not consistent with the notion that 

shareholders exert effort to reduce CEO excessive pay. Instead, if low fraction of 

independent director is an indicator of poor shareholder governance, this result does 

support the creditor-based view in the sense that poor shareholder governance provides 

greater potential for creditors to improve efficiency in the compensation policy. 

Therefore, there might be a substitution relationship between bank governance and 

certain shareholder-oriented governance mechanisms. Overall, we find little evidence 

supporting hypothesis H1.2b. 

We also employ multivariate regressions to isolate the effect of creditor and 

shareholder governance on the change in CEO compensations upon covenant violations 

from other determinants as shown below: 
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where t is the year of violation. Independent variables include creditor control variables 

(Strength of prior lending relationship, Existence of lending relationship, Bank 

reputation), shareholder governance variables (GIM index, Director_own, CEO_own, 

Independence, and Dual), and control variables, ∆Log(Sales), ∆Tobin’s Q, and ∆ROA, 

which are the changes in Log(Sales), Tobin’s Q, and ROA respectively in the year after 

covenant violation (t+1) and that in the year before violation (t-1). Regression results are 

presented in Table 1.6. As shown in Column (1) and (2), both the strength and the 

existence of prior lending relationship between the firm and the bank are associated with 

significantly larger reductions in abnormal CEO compensation. Bank reputation in 

column (3) is negatively related to the change in abnormal CEO compensations, however 

only marginally significant. On the contrary, none of the shareholder governance 

measures has any significant impact on the change of total compensation, as shown in 

columns (4) - (8). In column (9), we include all the creditor and shareholder governance 

measures in the regression model. Both the strength of lending relationship and bank 

reputation are significantly negatively related to the change of abnormal compensation, 

while all the shareholder governance variables remain insignificant.  

In sum, we find that greater bank control is associated with significantly larger 

reductions in abnormal CEO compensation when firm breaches a financial covenant. In 

contrast, shareholder governance appears to have little effect on the change in CEO 

compensation. Taking together, these findings suggest that it is the creditors (e.g., banks) 

who are asserting influence to curb excessive CEO compensations at the time when firms  
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Table 1.6. Effect of bank control and shareholder governance on change of abnormal CEO compensation following covenant violation: 
Regression analysis  

In this table we examine in regressions how the extent of bank control and shareholder governance affect the change in abnormal CEO 
compensation after covenant violation. The dependent variable is the change in abnormal CEO compensation, which is the difference in abnormal 
compensation in the year after covenant violation (t+1) and that in the year before violation (t-1). To calculate abnormal compensation, we regress 
the natural logarithm of total compensation on the CEO Age, Male, CEO tenure, Log(Sales), #Segments, Tobin’s Q, ROA, Return Volatility, time 
fixed effect and firm fixed effect. The regression residual is used as proxy for abnormal CEO compensation. Strength of prior lending relationship 
is computed as the fraction of all loans received by a particular borrower during the previous 5 years that were arranged by a particular bank. 
Existence of lending relationship is a dummy variable equals one if a particular bank has ever lent as a lead arranger to a particular borrower 
during the previous 5 years. Bank reputation is computed as the dollar amount of loans arranged by a particular lead bank during the previous 5 
years divided by the total amount of loans issued in the market in the same period. GIM is the governance index described in Gompers, Ishii and 
Metrick (2003). Director_own is the sum of all director ownership. CEO_own is the percentage of CEO ownership. Independence is the fraction of 
independent directors. Dual is whether CEO is chairman of board. Control variables, ∆Log(Sales), ∆Tobin’s Q, and ∆ROA, are the changes in 
Log(Sales), Tobin’s Q, and ROA respectively in the year after covenant violation (t+1) and that in the year before violation (t-1). P values based 
on standard errors clustered by firms are reported in parentheses.  
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(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Strength of prior lending relationship -0.202* 
       

-0.248* 

 
(0.076) 

       
(0.089) 

Existence of lending relationship 
 

-0.213** 
       

  
(0.037) 

       Bank reputation 
  

-1.832 
     

-3.195* 

   
(0.102) 

     
(0.051) 

GIM 
   

0.01 
    

0.012 

    
(0.561) 

    
(0.607) 

Director_own 
    

0.002 
   

-0.004 

     
(0.618) 

   
(0.602) 

CEO_own 
     

0.004 
  

0.003 

      
(0.627) 

  
(0.791) 

Independence 
      

0.178 
 

-0.324 

       
(0.532) 

 
(0.478) 

Dual 
       

-0.016 0.119 

        
(0.874) (0.39) 

∆Log(Sales) -0.088 -0.091 -0.069 -0.162 -0.119 -0.188 -0.164 -0.175 -0.099 
 (0.508) (0.491) (0.601) (0.293) (0.469) (0.221) (0.286) (0.276) (0.581) 
∆Tobin’s Q 0.099* 0.100* 0.102* 0.117* 0.096 0.103 0.115* 0.113* 0.144* 
 (0.095) (0.091) (0.086) (0.079) (0.110) (0.117) (0.081) (0.095) (0.064) 
∆ROA 0.413 0.400 0.381 0.258 0.915 0.436 0.277 0.312 0.643 

 
(0.461) (0.474) (0.498) (0.677) (0.106) (0.449) (0.652) (0.619) (0.350) 

Constant -0.024 0.019 -0.011 -0.208 -0.140** -0.133** -0.241 -0.114 0.253 

 
(0.734) (0.813) (0.883) (0.176) (0.029) (0.016) (0.229) (0.155) (0.446) 

          Observations 416 416 416 377 319 370 382 379 245 
Adjusted R2 0.014 0.017 0.013 0.008 0.010 0.007 0.008 0.007 0.016 
*, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively. 
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violate debt covenants, i.e., when creditors have the capacity to influence managerial 

decision making. 

1.4.4. Covenant Violations and the CEO Compensation Scheme 

In this section, we will examine how creditor control affects the CEO 

compensation scheme (pay-performance and pay-risk sensitivity) upon covenant 

violations. To examine the change of pay-performance sensitivity (delta) and pay-risk 

sensitivity (vega), we first employ the same differences-in-differences framework as 

described in section 1.4.2. Similarly, to ensure similarity between treatment and control 

group, we also use matched sample method in addition to using the full sample.  

Table 1.7 presents the result. The dependent variable is in columns (1)-(3) is pay-

risk sensitivity (vega). In the regression model using the full sample of violation and non-

violation firms (column 1), coefficient estimate on iit ViolatorPost   is negative and 

statistically significant. It suggests that vega is significantly reduced after covenant 

violations, consistent with the hypothesis H1.3. Nevertheless, there is no significant 

change in vega as we estimate regressions based on violation firms and their matched 

non-violation peers in columns (2) and (3).   

The dependent variable in models (4) - (6) is delta. None of the coefficient 

estimates on iit ViolatorPost  is statistically different from zero, suggesting that the 

managerial pay-performance sensitivity (delta) does not change significantly following 

debt covenant violations. This finding is consistent with the existence of two 

countervailing factors influencing creditors’ choices in managerial incentive pay, 

illustrated in the hypothesis H1.4. While increasing pay-performance sensitivity will  
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Table 1.7: Changes in compensations scheme following covenants violations: A differences-in-differences test 

This table reports the results of a differences-in-differences test on how CEO compensation schemes are affected following covenants violation. 
Columns (1) to (3) present the results explaining pay–risk sensitivity (vega), columns (4) to (6) report the results explaining pay–performance 
sensitivity (delta). In columns (1) and (4), we include the full sample of violation and non-violation firms over the entire sample period of 1996-
2007. For those firms that violate covenants more than once, we only keep the first violation. In columns (2) (3), (5), and (6), we include violation 
firms during a 5-year window around the violation events (two years before the violation, violation year, and two years after the violation) as a 
treatment group, and their matched non-violation firms over the same time period as the control group. Matched firms are those have not breached 
any debt covenant in 4 years around violation year (previous 2 years, the observation year and the next year), are in the same 2-digit SIC coded 
industry, have similar size (within 35% size range), and the closest ROA in the violation year. In column (2) and (5), we include all the violations, 
while column (3) and (6) focus on new violations, i.e., those violations that were not preceded by any violation during the previous four quarters. 
Post is a dummy variable that equals one in the year violation occurs or years after violation, and zero otherwise. Violator is a dummy variable that 
equals one (zero) for a violation (non-violation) firm. All other variables are as described in the appendix A. P values based on standard errors 
clustered by firms are reported in parentheses.  
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    Matched sample   Matched sample 

 
Full sample All violations New violations only Full sample All violations New violations only 

  (1) (2) (3) (4) (5) (6) 
Dependent Variable Vega Vega Vega Delta Delta Delta 
Post*Violator -45.788*** -6.007 -3.582 -11.482 92.625 152.512 

 
(0.000) (0.203) (0.628) (0.859) (0.352) (0.412) 

Age -0.710* -0.336 -0.413 -3.853 -21.108 -18.295 

 
(0.053) (0.535) (0.429) (0.407) (0.116) (0.125) 

Male -26.507 1.734 3.757 -20.567 -360.953* -259.611 

 
(0.301) (0.803) (0.636) (0.858) (0.092) (0.122) 

Tenure 1.226*** 0.351 0.159 50.970*** 48.257* 45.383** 

 
(0.004) (0.587) (0.822) (0.000) (0.056) (0.035) 

Log(sales) 40.663*** 33.667*** 36.136*** 288.083*** 271.025* 395.570*** 

 
(0.000) (0.000) (0.000) (0.000) (0.055) (0.004) 

#Segments 3.251** 1.237 0.895 23.152 26.964 -4.055 

 
(0.021) (0.519) (0.709) (0.115) (0.736) (0.963) 

Tobin’s Q 2.168 4.832* 5.633 300.518*** 248.837*** 322.967*** 

 
(0.280) (0.053) (0.107) (0.000) (0.001) (0.003) 

ROA 4.784 -19.287 -27.561 -191.091 -141.417 -586.851 

 
(0.834) (0.268) (0.222) (0.495) (0.846) (0.356) 

Return volatility -249.573*** -296.083*** -331.095** -1,086.062 238.334 -461.350 

 
(0.008) (0.009) (0.020) (0.285) (0.914) (0.840) 

Constant -99.219* -133.689** -140.776** -2,425.413*** -740.832 -1,763.466 

 
(0.051) (0.012) (0.029) (0.000) (0.515) (0.124) 

Firm fixed effect Yes Yes Yes Yes Yes Yes 
Time fixed effect Yes Yes Yes Yes Yes Yes 
Observations 12,111 2,920 1,840 11,639 2,550 1,600 
Adjusted R2 0.685 0.825 0.820 0.731 0.543 0.556 
*, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively. 
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benefit creditors since it mitigates the agency problem between managers and investors, it 

will also cost creditors by heightening managers’ risk shifting incentive. If the two forces 

are comparable, creditor control upon covenant violation will be associated with no 

change in delta.  

As with section 1.4.3, we also intend to shed some lights on who plays a key role 

in the change of CEO pay scheme, if any. Again we employ equation (1.3) to test how 

creditor and shareholder governance affect the change in compensation scheme. The 

dependent variable is now the change in delta or vega in the year before and after 

violations of financial covenants, and results are reported in Table 1.8. 

In Panel A, we examine the effect of bank control variables. As shown in columns 

(1)-(2), we find that vega is significantly negatively related to the existence of prior 

lending relationship, however not significantly related to bank reputation. In columns (3)-

(4), delta is not significantly related to either of the creditor governance variables.  In 

Panel B, we investigate the effect of shareholder governance. We find that none of 

shareholder governance variables are significantly related to vega or delta.  

In summary, we find some evidence that creditor control reduces managerial pay-

risk sensitivity however has no effect on the pay-performance sensitivity. Change in pay-

risk sensitivity appears driven by the extent of creditor control but not shareholder 

governance. While the reduction in managerial pay-risk sensitivity is particularly greater 

in the presence of relationship banks, we find that none of the shareholder governance 

variables has any effect on the change in vega and delta upon debt covenant violations. 
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Table 1.8: Effect of bank control and shareholder governance on change of CEO compensation scheme following covenant violation: 
Regression analysis  

In this table we examine in regressions how the extent of bank control (in Panel A) and shareholder governance (Panel B) affects the change in 
CEO compensation scheme, delta and vega, after covenant violation. The dependent variable is the change in vega (columns (1)-(2)) or delta 
(columns (3)-(4)), which is the difference in vega or delta in the year after covenant violation (t+1) and that in the year before violation (t-1). 
Existence of lending relationship is a dummy variable equals one if a particular bank has ever lent as a lead arranger to a particular borrower 
during the previous 5 years. Bank reputation is computed as the dollar amount of loans arranged by a particular lead bank during the previous 5 
years divided by the total amount of loans issued in the market in the same period. GIM is the governance index described in Gompers, Ishii and 
Metrick (2003). Director_own is the sum of all director ownership. CEO_own is the percentage of CEO ownership. Independence is the fraction of 
independent directors. Dual is whether CEO is chairman of board. Control variables, ∆Log(Sales), ∆Tobin’s Q, and ∆ROA, are the changes in 
Log(Sales), Tobin’s Q, and ROA respectively in the year after covenant violation (t+1) and that in the year before violation (t-1). P values based 
on standard errors clustered by firms are reported in parentheses.  
 

Panel A: Bank control 

 
(1) (2) (3) (4) 

 ∆vega ∆vega ∆delta ∆delta 
Existence of lending relationship -10.473**  -0.526 

  (0.043)  (0.991) 
 Bank reputation  -51.724 

 
-198.923 

 
 (0.323) 

 
(0.647) 

∆Log(Sales) 4.339 5.106 490.389 489.899 
 (0.400) (0.324) (0.111) (0.111) 
∆Tobin’s Q 3.596* 3.618* 374.610 374.576 
 (0.064) (0.065) (0.112) (0.112) 
∆ROA 38.144* 37.459* -1,130.813 -1,132.473 
 (0.079) (0.082) (0.347) (0.346) 
Constant 4.724 0.717 -57.227 -45.795 

 
(0.220) (0.781) (0.278) (0.382) 

Observations 480 480 451 451 
Adjusted R2 0.017 0.010 0.108 0.108 
*, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively.  
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Panel B: Shareholder governance 

 
(1) (2) (3) (4) (5) (6) 7) (8) (9) (10) 

 
∆vega ∆vega ∆vega ∆vega ∆vega ∆delta ∆delta ∆delta ∆delta ∆delta 

GIM -1.866     33.059 
     (0.243)     (0.181) 
    Director_own -0.085     1.834 

     (0.783)    
 

(0.774) 
   CEO_own   0.054   

  
-17.828 

     (0.895)   
  

(0.417) 
  Independence    -18.138  

   
77.257 

     (0.264)  
   

(0.678) 
 Dual     2.107 

    
-184.141 

     (0.745) 
    

(0.139) 
∆Log(Sales) 6.394 7.768 6.331 6.085 7.593 152.353 140.225 174.214 166.215 -0.836 
 (0.435) (0.384) (0.442) (0.452) (0.354) (0.798) (0.831) (0.766) (0.774) (0.999) 
∆Tobin’s Q 4.872 4.562 4.395 5.030 4.945 552.393* 577.468* 552.285* 553.539* 446.905** 
 (0.120) (0.193) (0.167) (0.113) (0.125) (0.059) (0.074) (0.064) (0.058) (0.034) 
∆ROA 29.459 55.255** 33.413 31.293 27.411 -234.702 -225.829 -342.956 -266.164 360.318 
 (0.263) (0.044) (0.227) (0.238) (0.308) (0.888) (0.904) (0.836) (0.871) (0.769) 
Constant 8.236 -7.654* -6.136* 4.590 -8.613* -452.497 -204.336 -123.491 -218.191 -78.422* 
 (0.511) (0.084) (0.084) (0.664) (0.099) (0.126) (0.123) (0.123) (0.154) (0.063) 
Observations 438 370 427 445 442 415 353 409 422 419 
Adjusted R2 0.006 0.007 0.002 0.004 0.002 0.102 0.100 0.103 0.099 0.091 
*, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively.
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1.5. Conclusion 

 Employing a differences-in-differences test, we document that CEOs experience a 

significant cut of 17% of excessive pay following financial covenant violations. 

Furthermore, we provide direct evidence that it is the creditors rather than shareholders 

who intervene in management decisions and curb CEO compensations upon covenant 

violations. We find that CEOs of firms subject to stronger creditor control, i.e., firms 

borrowed from banks with which they have a stronger prior lending relationship or high 

reputation banks, experience a significantly larger reduction in excessive pay. In contrast, 

shareholder governance variables (e.g., CEO ownership, board independence) do not 

appear related to the change in abnormal CEO compensations following debt covenant 

violations. We also find some evidence that CEO pay-risk sensitivity, vega, is reduced 

after covenant violation. And this reduction is also larger in the presence of relationship 

banks. 

Our results suggest two effects going on upon creditor intervention: First, consistent 

with a small growing literature (e.g., Nini, Smith, and Sufi, 2009, 2010) that examines the 

corporate governance role of creditors to maximize firm values, we document a 

significant reduction in CEO excessive pay despite the fact that violators are not on the 

verge of bankruptcy or payment default. It suggests that creditors play an important role 

in CEO compensation even outside of payment default state. While prior studies have 

suggested a discipline role played by creditors in mitigating manager-shareholder agency 

problems within the firm (e.g., John and John, 1993; Ortiz-Molina, 2007), our study 

shows that banks, acting as a delegated monitors, assert an active role in governing 

corporation. Second, the result of vega suggests that creditor intervention also might 
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come hand-in-hand with the cost that manager’s risk-taking incentive is restricted. By 

lowering manager’s risk incentive, creditors constrain firm from taking high risk project, 

exacerbating the interest conflict between shareholders and creditors.  
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CHAPTER 2 

 

CREDITOR CONTROL AND CORPORATE INNOVATIONS: EVIDENCE 

FROM DEBT COVENANT VIOLATIONS 

2.1. Introduction  

Innovation is considered the engine for economic growth (Romer, 1986; Aghion 

and Howitt, 1992). For example, Rosenberg (2004) estimates that 85% of economic 

growth is attributed to technological innovation. While any type of financing is subject to 

moral hazard and adverse selection, the financing of innovative projects is particularly 

vulnerable to these problems (Arrow, 1962). This is because it is especially difficult to 

communicate the information about innovations to outside investors. Aghion and Tirole 

(1994) have argued in their theoretical model that there exists a link between financing 

and innovation. However there is little research about the relationship between financing 

decisions and corporate innovations in publicly traded firms. Zingales (2000) argues that 

given the emerging of new type of firms, corporate finance researchers should emphasize 

more on issues that extend beyond firms’ investments in physical assets. In this paper, we 

aim to examine the role of debt financing in fostering (or retarding) corporate innovations. 

Innovation involves the exploration of new untested approaches that are likely to 

fail. A success of innovation often comes after several failures. In other words, 

innovation activities tend to be much riskier than exploitation activities, which are 

repetitions of the conventional work method. Given the payoff structure of debt holders, 

they are more concerned about the downside risk rather than the upside potential of the 

firm value. Thus corporate debts might not be conducive to innovative activities. For 

arm’s length public debts, investors would demand a particular higher return from firms 
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that are committed to innovation. The increased cost of debt financing will in turn deter 

innovations. As for relationship based private debts (i.e., bank loans), lenders might 

discourage managers from investing in innovative projects, since banks may lack the 

necessary skills to evaluate investments in an innovative technology (Scherer, 1984). 

Acharya and Subramanian (2009), using international data from 85 countries during 

1978-2002, find that a debtor friendly bankruptcy code against creditors induces greater 

innovation. Based on panel data of U.S companies from 1974 to 2000, Atanassov, Nanda 

and Seru (2007) document that firms using greater portion of arm’s length financing 

(including equity and public debt) have a larger number of patents and more influential 

patents. Nevertheless the cross-sectional tests of the relationship between financing 

decision and innovations are subject to severe endogeneity problem. 

 To understand how conflict of interests between debt-holders and equity-holders 

affects firms’ investment policy and more specifically corporate innovations, we follow a 

twofold empirical strategy. First, since the extent of debt financing might be correlated 

with unobservable firm characteristics that are also likely to determine innovations, we 

take advantage of the shift of control rights from equity-holders to debt-holders in the 

event of debt covenant violations, and conduct differences-in-differences tests of the 

causal effect of creditor control on innovation. Second, we investigate whether the 

strength of creditor control (proxied by bank-firm prior lending relationship and banks’ 

market share in lending) intensifies the change in innovation around covenant violations. 

 While prior studies, e.g., Nini, Smith, and Sufi (2009), focus on the effect of 

private debt covenants on firms’ investments in physical assets, we in this study focus on 

one type of long-term investment, namely, corporate innovations. We adopt several 
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proxies for firms’ innovative activities, including R&D expenses and patent-based 

measures (number of patents and citations per patent). In particular, patent-based 

measures of innovations have several advantages over R&D expenditures. First, the 

extent of literature on the economics of technological change has documented that patent 

activities and their subsequent citations reflect the quantity and quality of firms’ 

innovations. This allows us to measure firms’ innovative output while R&D expenses 

represent one of the innovation inputs. Since not all R&D expenses are well spent, 

changes in R&D expenses might be difficult to interpret.4 Trajtenberg (1990) and 

Griliches (1990) show that patent-based measures are better at capturing research 

productivity than R&D expenditures. Second, there are many equally or even more 

important inputs of innovation other than R&D expenditure (Basu and Waymire, 2008). 

These observable or unobservable inputs include, but not limited to the allocation of 

talent, effort, and attention to innovative projects and internal incentive schemes (He and 

Tian, 2011). Failure to capture these inputs creates significant bias. Third, management 

has incentive to smooth their R&D expenditure because of the high adjustment cost in 

response to transitory shock (Brown and Peterson, 2011). Therefore, R&D spending may 

not reflect the actual investment of innovation activities. Finally, patent based variables 

allow us to measure not only the quantity but also the quality (or novelty) of the 

innovative activities. In contrast, we are not able to do so using R&D expenditures. While 

the literature recognize that patents are not a perfect measure of innovation, e.g., many 

                                                            
4 Jensen (1993) suggests that many firms incur wasteful research activities, which yields a low return. 
Cohen, Diether, and Malloy (2012) show that two firms that invest the exact same in R&D can have quite 
different future path, and a firm’s ability to innovate (R&D ability) is predictable and persistent over time, 
but independent of the amount of R&D expenses. 
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inventions are protected as trade secrets, the use of patents as a measure of innovative 

activities is widely accepted.  

 Patent data are obtained from the NBER patent dataset created by Hall, Jaffe, and 

Trajtenberg (2001). We measure the quantity and quality of corporate innovation using 

two patent based variables: the number of patents granted to a firm in a year and the 

average number of citations received by these patents in the subsequent years until the 

end of sample period, 2006. Using a panel of 27,255 U.S. firm-year observations from 

1996 to 2003, we document some interesting findings. 

 We find strong evidence that creditor control deters innovations. Compared to the 

matched “control” group of firms that did not breach debt covenants but were in the same 

industry and had similar size and performance (e.g., ROA, R&D, or Z-Score) in the year 

prior to covenant violation of the “treatment” group, violation firms experiences a 5.3% 

and 5.2% more reduction in the number of patents and patent citations respectively. In 

this analysis, we control for firm characteristics as well as firm-fixed and time-fixed 

effects to identify the differences-in-differences. Our findings are not resulted from 

reverse causality – we do not find any reduction in innovative activities prior to the debt 

covenant violations. Furthermore, we find that stronger creditor control is associated with 

greater extent of reduction in patents and citations. The reduction in patents and citations 

after covenant violations is particular greater as firms borrow from banks with a stronger 

control power, including stronger prior lending relationship, larger market share in 

lending, or firms with larger loan-to-assets ratio. Nevertheless, banks’ innovation 

expertise appears to mitigate the negative effect of covenant violation on innovations. 

When firms borrow from banks with an expertise in a particular innovative industry, they 
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experience a reduction of 5.4% in patents in that industry. In contrast, firms experience a 

15.8% reduction in patents in the industry in which their banks do not have an expertise. 

Our study contributes to two lines of literature. First, it contributes to the 

investment-financing literature by documenting the causal effect of creditor control on 

corporate innovations.  

Several prior studies consider the impact of leverage on innovation. These studies 

typically examine publicly traded firms with differing debt levels and reach somewhat 

ambiguous conclusions. There is a clear association between greater leverage and lower 

levels of R&D spending, as documented by Hall’s (1992) examination of over 1,200 

manufacturing firms and Himmelberg and Petersen’s (1994) more targeted study of 170 

small high technology firms. However, the direction of causality is unclear. It is difficult 

to determine whether debt leads to R&D reductions or if struggling firms simply have 

more debt and less spending on innovation. Hao and Jaffe (1993), who carefully grapple 

with this question, conclude that more debt reduces R&D spending only for the smallest 

firms. For larger firms, the causal relationship is ambiguous. Unlike all these papers, we 

focus on the actual productivity of the innovation process, instead of only on the quantity 

of innovative inputs (R&D expenses). Recently, Atanassov, Nanda, and Seru (2007) 

examined the relation between capital structure and patenting activity. They find that 

firms relying primarily on bank financing have fewer and less-cited patents compared to 

firms relying on outside equity or bond financing. They interpret this finding as evidence 

that banks are less able to evaluate novel technologies and therefore discourage 

investment in innovation. In a contemporaneous working paper by Chava, Nanda, and 

Xiao (2013), they find that ex ante, firms with greater extent of innovation activity 
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receive cheaper bank loans compared to other firms. Experienced banks, in particular, 

provide cheaper loans when patents are of high quality. Ex post, when covenants are 

violated and control rights pass to lenders, experienced lenders cut R&D significantly, 

particularly when the violating firm has lower R&D efficiency.  

Our analysis is unique in this area because we focus on the changes in innovation 

around corporate events - debt covenant violations, where creditors exert substantial 

control rights. Differences-in-differences tests around these events allow us to tease out 

the causal effect of debt financing on corporate long-term investments - innovation.  

Our study is also related to the literature on how covenant restrictions affect firms’ 

investment policy. Beneish and Press (1993) study 44 financial covenant violations and 

report that 27 of the post-violation contracts contain a capital expenditure restriction. 

However, they do not investigate the causal impact of the restrictions on firm investment. 

Chava and Roberts (2008) also study financial covenant violations and focus on the 

decline in firm investment following the violations. Nini, Smith, and Sufi (2009) 

document that 32% of private credit agreements between banks and public firms contain 

an explicit restriction on the firm’s capital expenditures and these restrictions cause a 

reduction in firm investments in tangible assets. Our results complement the findings of 

these studies via documenting the effect of creditor control on firms’ long-term 

investment policy - innovation. Given the risk preference of creditors, we expect that 

innovative investments are more sensitive to the effect of creditor control than physical 

assets investments. Moreover, our study contributes to the literature via investigating how 

the strength of creditor control and creditors’ industry innovation expertise influence the 

changes in innovation around covenant violations. 
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The remainder of the paper proceeds as follows. Section 2.2 reviews the literature 

and develops our hypotheses. Section 2.3 describes our data and presents summary 

statistics. Section 2.4 presents the empirical results, and section 2.5 concludes the paper. 

 

2.2. Literature Review and Hypotheses Development  

In this study, we propose that corporate debts are not conducive to innovative 

activities for the following reasons. First, given the payoff structure of debt-holders, they 

are more concerned about the downside risk rather than the upside potential of the firm 

value. Corporate innovations tend to be long-term investments and of high risk, which are 

particular sensitive to the risk shifting problem of debt financing as described in Jensen 

and Meckling (1976). Chava and Roberts (2008) report after discussing with several 

commercial lenders, that covenant violations can lead them to “direct firm away from 

growth-oriented investment projects to strategies generating more reliable short-term 

income streams”. Moreover, Manso (2011) shows that the optimal incentive scheme that 

motivates innovation exhibits substantial tolerance (or even reward) for early failure and 

reward for long term success. Different from equity contracts, debt financing displays 

little tolerance for failures. Debt contracts have specific time to maturity, and are 

embedded with many provisions and covenants that restrict firms’ investment flexibilities 

and thereby impel managers’ incentive to innovate. For example, many bank loan 

contracts are embedded with the performance pricing provision, which demands a higher 

interest payment as firms’ short-term performance deteriorates. Many financial covenants 

triggers are directly tied to short term earnings and other performance measures. Nash, 

Netter, and Poulsen (2003) find that firms with growth opportunities are more likely to 
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seek to preserve flexibilities in future financing activities by not including some debt 

covenants. Nini, Smith, and Sufi (2009) find that 32% of private credit agreements 

between banks and public firms contain an explicit restriction on the firm’s investments 

in physical assets (capital expenditures), and the restrictions cause a reduction in firm 

investment. In addition, banks are subject to substantial reserve requirements and 

restrictions in lending (Stulz, 2001), which in turn makes them particularly conservative 

in selecting projects, shinning away from innovative projects. 

In this paper, we investigate the impact of creditor control on innovation via the 

lens of corporate events - debt covenant violation, where control right is shifted from 

equity-holders to creditors. Recent studies document that creditors assert substantial 

influence on corporate control by taking active actions to protect their claims when firms 

breach their debt covenants, e.g., imposing stronger contractual restrictions on firms' 

financial and investment decisions, demanding better reporting and liquidity management, 

pushing for replacement of top executives (Chava and Roberts, 2008; Roberts and Sufi, 

2009; Nini, Smith, and Sufi, 2009, 2010; Ozelge and Saunders, 2012). In contrast to the 

studies on the relationship between debt covenants and firm investment policy, debt 

covenant violation provides a unique setting that allows us to examine the ex post impact 

of creditor control on corporate innovation. As a result, we propose the following 

hypotheses based on the argument that banks are less tolerant of failures and debt 

covenants restrict manager flexibilities. 

H2.1: Corporate innovations are reduced after debt covenant violation. 

Since firms in conservative industries are expected to engage in less innovative 

activities, and the creditors’ intervention is therefore less important for these firms. The 
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effect of creditor control on corporate innovations will thus be particularly large for firms 

from highly innovative industries. Therefore we propose the following: 

H2.2: Corporate innovations are reduced to a greater extent after covenant 

violation for firms from more innovative industries. 

In order to provide more direct evidence on whether creditor control is the 

underlying forces for the changes in long-term investments, we investigate how the 

change in innovation is related to the extent of creditor control. We use firm-bank prior 

lending relationship as well as banks’ market share in lending to proxy for the extent of 

creditor control. 

Existing literature (e.g., Diamond, 1991; Petersen and Rajan, 1994) has argued 

that through close and repeated interaction, relationship lending allows a bank to acquire 

through screening and monitoring proprietary information regarding, and a voice in, the 

firm's affairs, which results in increased precision of its information about the borrower 

as well as a lower cost in information production. This is because relationship lender 

could spread any fixed costs of information production over multiple time periods. The 

information advantage allows relationship banks to assert greater control over their 

borrowers than non-relationship banks. For example, Rajan (1992) argues that lenders 

may take advantage of this monopoly position in information and monitoring to “hold up” 

their borrowers and to collect greater rents from the borrowers. On the other hand, banks 

with greater reputation (market share) in the lending market tend to have greater 

incentive to monitor and better skills in extracting and assessing private information 

(Chemmanur and Fulghieri, 1994). The monitoring advantage of higher reputation banks 
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allows them to assert greater control over borrowers. Thus we have the following 

hypothesis: 

H2.3: Change in innovation around covenant violation is greater in the presence 

of stronger bank control. 

Next we explore how banks, as institutional investors, their innovation expertise 

affect the changes in innovation around covenant violation. Prior literature suggests that 

institutional investors are more conducive to corporate innovation. Aghion, Van Reenen 

and Zingales (2009) argue that increased monitoring can improve managers’ incentives to 

innovate by “insulting” the manager against turnover based on short term performance. 

This is because institutional investors have better incentives (they typically own a large 

share of the firm) and abilities (they typically own stocks in many firms so that they 

benefit from economies of scope in monitoring) to monitor. They document empirically 

that higher institutional ownership fosters corporate innovation. Furthermore, they show 

evidence that institutional investors are more tolerable to bad outcomes: CEOs are less 

likely to be fired in the face of profit downturns when institutional ownership is higher. 

As financial intermediaries, banks lend to firms through time in a repeated game 

fashion. Banks have long been described as having better capacity to reduce information 

asymmetry and moral hazard problem through screening, dual diligence, and effective 

monitoring (Black, 1975; Diamond, 1984; Fama, 1985). Through the extensive lending 

process, a bank might develop some knowledge and expertise about certain projects and 

innovations in a particular industry. Banks’ experience, knowledge, and expertise in 

certain innovative industries might allow them to have a better assessment about 

borrowers’ project upon covenant violation, thereby leading to less cut in innovation in 
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this industry, compared to the innovative projects from industry in which the banks have 

no experience and expertise. Therefore, we propose the following hypothesis: 

H2.4: Firms’ innovations will be reduced to a less extent after covenant violation 

in industries where their banks have an expertise than in the industries otherwise. 

 

2.3. Data, Method and Summary Statistics 

 In this section, we describe our data and sample construction, and then present 

summary statistics. 

2.3.1. Data and Sample Construction 

We start with a sample of 10,537 non-financial U.S. firms and 262,673 firm-

quarter observations from 1996 through 2008 for which Nini, Smith and Sufi (2010) have 

collected information on whether or not a firm is in violation of a financial covenant 

based on 10-Q or 10-K SEC filings.5 We retrieve our patent data from the latest version 

of the National Bureau of Economic Research (NBER) Patent Citation database created 

by Hall, Jaffe, and Trajtenberg (2001). The NBER database provides information of all 

utility patents granted by the US Patent and Trademark Office (USPTO) over the period 

1976-2006. We exclude patent data after 2003 to limit the concern of truncation problem 

as discussed in next sub-section. To calculate control variables, we collect firms' 

accounting information from the Compustat database, stock returns from the CRSP 

database, and institutional holdings data from Thomson's CDA/Spectrum database (form 

13F). Data requirements limit our final size to a maximum of 27,255 firm-year 
                                                            
3 This dataset is available at the web link http://faculty.chicagobooth.edu/amir.sufi/. The sample begins in 
1996 because 1996 is the first year in which electronic filing became mandatory for all SEC-registered 
firms, and covenant violations are disclosed in the 10-Q or 10-K SEC filings. Detailed sample selection is 
provided in Nini, Smith and Sufi (2010). 
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observation from 5,297 companies. Among the sample, 1,694 firms are in violation of 

financial covenants at least once during our sample period, resulting in 3,698 firm-year 

violation observations. In other words, 32% firms in our sample breach a covenant during 

the sample period. This result is similar to those documented in previous studies, which 

indicates that covenant violation is common (Robert and Sufi, 2009; Nini, Smith and Sufi, 

2009, 2010). 

2.3.2. Measures of Innovation  

We use two measures to gauge corporate innovation. The first measure is the total 

number of patents applied in a given year.6 Hall, Jaffe, and Trajtenberg (2001) find that 

there is two to three years lag between patent application and grant with a significant 

variance. We use the application year instead of grant year because the actual timing of 

the patented innovation is closer to the application year. However, measuring innovation 

by the number of patents only focus on the quantity of innovation. To capture the quality 

of patent, we use the number of non-self citations received per patent in a given year.   

 Both measures are subject to significant truncation problems. Since we only 

observe granted patents, patents applied in the last several years may not be granted. 

Similarly, for patents closer to the end of the data, they have relatively less time to 

receive citation. To deal with these truncation problems, we adjust the patent and citation 

data by using the “weight factors” computed from the empirical distributions of 

application-grant lag and citation lag, respectively. Moreover, Hall, Jaffe, and 

Trajtenberg (2001) suggest that most patents are granted within three years (95% or 

                                                            
6 One patent can be assigned to multiple entities (assignees). In that case, we divide that patent and the 
citations received by the number of assignees. 
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more), therefore we exclude the last three year of patent data (2004-2006) to mitigate the 

truncation problem. As illustrated in Figure 2.1, in our sample, the number of patents is 

relatively stable over time while the average number of non-self citations has a 

downward trend. In section 2.4.1, we will describe how we identify matched control 

firms and compare patents and citations between treatment and control groups during the 

same time period to make inferences.  

2.3.3. Proxies for Bank Control  

 To examine how the impact of covenant violation on innovation is related to 

creditor (or bank) control, we construct three variables to proxy for the extent of bank  

 

 

Figure 2.1. Number of patents and average non-self citations by application year 
 
This figure presents the average corporate innovation (Y-axis variable) by application year. The 
solid line represents the quantity of patent, measured as the number of patents filed (and 
eventually granted) in a given year. Dashed line represents the quality of patent, measured as the 
number of non-self citations received per patent in a given year.  
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control: the strength of prior lending relationship, the existence of lending relationship, 

and bank lending market share. We obtain bank loan data from the Dealscan database 

provided by the Loan Pricing Corporation, which contains detailed information on bank 

loans worldwide (including term-loans and lines of credit), such as borrower and lender 

identities, loan amounts, LIBOR spread, issuing and maturity dates, financial and general 

covenants, etc. Lenders in a syndicated loan include lead-arrangers and participant banks. 

All lenders are bound by a single loan contract and subject to identical loan terms. We 

link the Dealscan and the Compustat database using a name link file compiled by Chava 

and Roberts (2008).7 For each firm at each fiscal year end, we identify all lead banks 

from which the firm is borrowing. We follow Bharath, et al. (2007) and compute the 

strength of prior lending relationship as the fraction of all loans received by a particular 

borrower during the previous 5 years that were arranged by a particular bank. Specifically, 

for borrower j in year t, the amount of loans arranged by bank i (and its predecessors) 

during the previous 5 years is divided by the total amount of loans taken by borrower j 

during that period. We also construct an alternative measure of the existence of lending 

relationship, a dummy variable equals one if a particular bank has ever lent as a lead 

arranger to a particular borrower during the previous 5 years. Following Bharath, et al. 

(2007), we measure bank lending market share as the dollar amount of loans arranged by 

a particular lead bank during the previous 5 years divided by the total amount of loans 

issued in the market in the same period. If a firm borrowed from multiple lead banks at a 

fiscal year end, we use the largest bank control variable among all lead banks as a 

measure of bank control imposed on the firm. 

                                                            
7 We would like to thank Michael R. Roberts for kindly providing us the Dealscan-Compustat link file. 
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2.3.4. Summary Statistics 

 To mitigate the effect of outliers, we winsorize all variables at the upper and 

lower 1%. In Table 2.1, Panel A presents the summary statistics of the full sample of 

27,255 firm-year observations, including violation and non-violation firms. On average, a 

firm in our sample generates 6.4 patents per year and each receives 4.0 non-self citations. 

This result is comparable to those documented in previous literature (e.g., Chemmanur 

and Tian, 2011; He and Tian, 2011). Panel B presents summary statistics of the 

subsamples of violation and non-violation firms separately. Compared to non-violation 

firms, violation firms generally have a lower Tobin's Q, higher leverage ratio, higher 

likelihood to default, poorer performance in ROA, and less spending on R&D. The 

differences between the two subsamples are highly significant. In particular, the median 

differences of ROA, R&D-to-asset ratio and Altman’s Z-Score (Altman (1968)) between 

violation and non-violation sample are 3.8%, 1.8% and 1.46, respectively. 

 

2.4. Empirical Results 

2.4.1. Effect of covenant violation on innovation - Univariate analysis 

 To assess the change in corporate innovation upon debt covenants violations, we 

first plot the innovation activities around covenant violation year as shown as the solid 

lines in Figure 2.2. We observe a significant reduction in both patent numbers and 

citations received in the year when the firm violates debt covenant, and the reduction 

continues in one and two years after the violations. In the year following covenant 

violation (t=1), the violating firms experience more than 12% reduction in patent number  
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Table 2.1. Summary statistics 

This table reports the summary statistics of our sample during fiscal year 1996 to 2003. Firms that 
violate debt covenants are identified by Nini, Smith and Sufi (2010) based on the 10K filings. Pat 
is the total number of patents filed after adjustment for truncation. Cit is the number of non-self 
citations received per patent after adjustment for truncation. LnSale is Natural logarithm of sales. 
ROA is earnings before interest, taxes, and depreciation divided by total book assets. R&D/asset 
is research and development expenditure divided by book value of total assets, set to zero if 
missing. Capex/asset is capital expenditure scaled by book value of total assets. Leverage is the 
ratio of book value of total debt to book value of assets. Tobin's Q is the ratio of market value of 
assets (book value of assets minus book value of equity plus market value of equity) to book 
value of assets. Inst-hold is the institutional holdings for firm as in percentage. Tangibility is net 
PPE scaled by total assets. HIndex is Herfindahl index of 4-digit SIC industry where the firm 
belongs, based on sales. KZIndex is the financial constraints index described in Kaplan and 
Zingales (1997). Z-Score is the insolvency score described in Altman (1968). The strength of 
prior lending relationship is computed as the fraction of all loans received by a particular 
borrower during the previous 5 years that were arranged by a particular bank. Existence of 
lending relationship is a dummy variable equals one if a particular bank has ever lent as a lead 
arranger to a particular borrower during the previous 5 years. Bank lending market share is 
computed as the dollar amount of loans arranged by a particular lead bank during the previous 5 
years divided by the total amount of loans issued in the market in the same period. All variables 
are winsorized at the 1st and 99th percentile. Panel A provides summary statistics of the full 
sample. Panel B presents summary statistics of the subsamples of violation and non-violation 
firms separately.  Significance levels of tests of the differences between the medians of the two 
subsamples are denoted next to the column "Difference". 
 
Panel A: Full sample 

Variable N Mean Median Std P25 P75 
Pat 27255 6.399 0 25.644 0 2 
Cit 27255 4.02 0 9.312 0 3.26 
LnSale 27255 4.273 4.39 2.617 2.684 6.063 
ROA 27255 -0.079 0.086 0.534 -0.103 0.161 
R&D/asset 27255 0.1 0.025 0.185 0 0.118 
Capex/asset 27255 0.059 0.041 0.061 0.021 0.074 
Leverage 27255 0.237 0.151 0.325 0.012 0.337 
Tobin’s Q 27255 2.964 1.684 4.053 1.141 2.976 
Inst-hold 27255 0.249 0.152 0.27 0 0.459 
Firmage 27255 15.5 10 13.095 6 21 
Tangibility 27255 0.237 0.181 0.197 0.084 0.331 
HIndex 27255 0.208 0.163 0.158 0.099 0.272 
KZIndex 27255 -10.117 -0.76 42.992 -5.714 1.253 
Z-Score 27255 4.893 3.322 15.246 1.502 6.424 
Existence of lending relationship 27255 0.221 0 0.415 0 0 
Strength of prior lending relationship 27255 0.166 0 0.343 0 0 
Bank lending market share 27255 0.028 0 0.05 0 0.045 
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Panel B: Subsamples: Violation v.s. non-violation firms 

  Violation Non-violation Difference   
Variable Median std Median std     
Pat 0 12.964 0 27.046 0 *** 

Cit 0 7.951 0 9.494 0 *** 

LnSale 4.338 1.743 4.4 2.728 -0.062 
 ROA 0.056 0.3 0.094 0.562 -0.038 *** 

R&D/asset 0.01 0.131 0.028 0.192 -0.018 *** 
Capex/asset 0.039 0.064 0.042 0.06 -0.003 

 Leverage 0.275 0.321 0.13 0.323 0.145 *** 
Tobin’s Q 1.263 2.205 1.768 4.246 -0.505 *** 
Inst-hold 0.072 0.231 0.168 0.274 -0.096 *** 
Firmage 10 10.961 10 13.384 0 *** 
Tangibility 0.198 0.196 0.178 0.197 0.02 *** 
HIndex 0.178 0.16 0.16 0.157 0.018 *** 
KZIndex 0.833 30.958 -1.134 44.507 1.967 *** 
Z-Score 2.126 7.193 3.582 16.109 -1.456 *** 
*, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively. 
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Panel A: Number of patents 

 

Panel B: Number of citations per patent 

 

Figure 2.2. Corporate innovation around the year of covenant violations 
 
This figure presents the average corporate innovation (Y-axis variable) around covenant violation (year 0 is 
the year of covenant violation) versus that in matched non-violation firms during the same period. Panel A 
represents the quantity of patent, measured as the number of patents filed (and eventually granted) in a 
given year. Panel B represents the quality of patent, measured as the number of non-self citations received 
per patent in a given year. To create a matched non-violation sample, for every firm that violates covenant 
in a given year, we search for a firm that has not breached any debt covenant within 4 years around the 
violation year (previous 2 years, the violation year, and the year after), is in the same 2-digit SIC coded 
industry, has similar size (within 30% size range), and the closest Altman’s Z-Score in the violation year. 
We include violation firms during a 5-year window around the violation events (two years before the 
violation, violation year, and two years after the violation) as a treatment group, and their matched non-
violation firms over the same time period as the control group.  
  

1.5

1.7

1.9

2.1

2.3

2.5

2.7

-2 -1 0 1 2

P
at

e
n

t

Year (year 0 is the year of violation)

Nonviolator

Violator

1.2

1.7

2.2

2.7

3.2

3.7

4.2

4.7

5.2

5.7

-2 -1 0 1 2

C
it

at
io

n

Year (year 0 is the year of violation)

Nonviolator

Violator



59 

 

and 33% reduction in non-self citations received for each patent, compared to the year 

before violations (t=-1). However, the decrease in innovation activities might be driven 

by some negative market wide economic shocks, which coincides with firms’ debt 

covenant violations. As shown in Figure 2.1, there is a decreasing time trend especially in 

patent citations.  

To address this concern, we construct a sample of non-violation firms that are in 

the same two digit SIC coded industry, similar in size and financial strength (Altman’s Z-

Score) as each of the violation firms. We then plot with dashed lines in Figure 2.2 the 

innovation activities of the matched non-violation firms around the same time window as 

violation firms. We observe that non-violation firms experience a large cutback in 

innovation over time as well, though the changes appear not as dramatic as those in the 

violation sample.  

To mitigate the confound effect of the time trend in corporate innovations, we will 

compare the change in innovations following covenant violation (treatment group) with 

that of non-violation firms during the same time period (control group). In other words 

we will adopt a differences-in-differences methodology to extract the change in 

innovations specifically attributed to the covenant violation events. An important 

assumption of the differences-in-differences methodology is that the treatment and 

control groups are similar to each other. As we have shown in Panel B of Table 2.1, 

violation firms are substantially different from non-violation firms, particularly in firm 

performance (ROA), innovative inputs (R&D spending) and financial health (Altman’s 

Z-Score), which might lead to different sensitivities of innovations to economic shocks 

between the two groups. We deal with this problem by employing a matched sample 
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differences-in-differences methodology. We include violation firms during a 5-year 

window around the violation (two years before the violation, the violation year, and two 

years after the violation) as a treatment group, and matched non-violation firms over the 

same time period as the control group. Matched firms are those have not breached any 

debt covenant in a  4-year window around the violation year (-2, +1), are in the same 2-

digit SIC coded industry, have similar size (within 30% size range) and the closest ROA 

(or R&D-to-asset ratio, or Z-Score) as each of the violation firms. We call these non-

violation control sample as “ROA matched sample” (or “R&D matched sample,” or “Z-

Score matched sample”), respectively.8 We then compare the change in innovation upon 

covenant violation in the treatment group with that of the matched non-violation firm 

during the same time period. This is a univariate differences-in-differences test. If the 

effect of covenant violation on innovation is driven by contemporaneous economic shock, 

we will find that matched non-violation firms are subject to the same reduction in 

innovations. Therefore, the difference in change between the two groups will not be 

different from zero. In contrast, if the reduction in innovation is ascribed to creditor 

control asserted upon covenant violation, we would expect a significantly larger 

reduction in innovation in covenant violation firms than that in the matched non-violation 

sample.   

Table 2.2 reports summary statistics of the violation sample and its matched 

control sample based on industry, size, and ROA (or R&D, or Altman’s Z-Score). 

Although the difference between the violation sample and non-violation sample is still 

statistically significant, the magnitude is largely reduced after the matching process,  

                                                            
8 We also match our sample by the stock return in the quarter of violation. The results are qualitatively 
similar to those in ROA matched sample.  
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Table 2.2. Summary statistics of covenants violation sample and matched non-violation sample 
 
This table reports median values of firm characteristics of the covenants violation sample and the matched non-violation sample. To create a 
matched non-violation sample, for every firm that violates covenant in a given year, we search for a firm that has not breached any debt covenant 
within 4 years around the violation year (previous 2 years, the violation year, and the year after), is in the same 2-digit SIC coded industry, has 
similar size (within 30% size range), and the closest ROA, R&D-to-asset ratio, or Altman’s Z-Score in the violation year. We include violation 
firms during a 5-year window around the violation events (two years before the violation, violation year, and two years after the violation) as a 
treatment group, and their matched non-violation firms over the same time period as the control group. LnSale is Natural logarithm of sales. 
Leverage is the ratio of book value of total debt to book value of assets. Tobin's Q is the ratio of market value of assets (book value of assets minus 
book value of equity plus market value of equity) to book value of assets. R&D/asset is research and development expenditure divided by book 
value of total assets, set to zero if missing. ROA is earnings before interest, taxes, and depreciation divided by total book assets. Z-Score is the 
insolvency score described in Altman (1968). Significance levels of tests of the differences between the medians of the two subsamples are 
denoted in the column "Significance of difference." 
 
  Violation 

sample 

Non-violation sample 

  
Matched by industry, size and 

ROA 
Matched by industry, size, and 

R&D 
Matched by industry, size, and 

Z-Score 

  Median Median 
Significance of 

difference Median 
Significance of 

difference Median 
Significance of 

difference 
LnSale 4.403 4.122 *** 4.18 *** 4.201 *** 
Leverage 0.254 0.075 *** 0.088 *** 0.137 *** 
Tobin's Q 1.302 1.418 *** 1.481 *** 1.345 *** 
R&D/Asset 0.017 0.032 *** 0.019   0.027 *** 
ROA 0.072 0.077 *** 0.101 *** 0.084 *** 
Z-Score 2.379 3.753 *** 3.847 *** 2.836 *** 
*, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively. 
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particularly with respect to ROA, R&D-to-asset ratio, and Altman’s Z-Score. For 

example, without matching, medians of ROA are 5.6% and 9.4% respectively in violation 

and non-violation sample as shown in Panel B of Table 2.1, whereas in the matched 

sample, the difference of the medians of ROA is reduced to 0.5%.  Similarly, the 

differences in R&D-to-asset ratios and Altman’s Z-Scores are significantly reduced after 

the matching process. In particular, there is no significant difference in R&D between the 

violation sample and the control sample matched based on R&D-to-asset ratios.  

We next examine the change in corporate innovations in the year before (t-1) and 

after (t+1) covenant violation for violation firms and their matched non-violation peers 

during the same time period, and results are reported in Table 2.3, with panel A for the 

number of patents and panel B for the number of non-self citations received per patent. 

As shown in Panel A, in the “ROA matched sample,” violation firms experience a 

significant reduction of 0.6 in the number of patent after violation. In contrast, matched 

non-violation firms do not have significant decrease in patent number during the same 

period. The difference in changes between violation and non-violation firms is -0.6, 

which is highly significant. As we turn to the “R&D matched sample” and “Z-Score 

matched sample”, we obtain very similar results: violation firms experience a 

significantly greater reduction of 0.5 to 0.6 in patent number post-violation relative to 

their peers of the non-violation control group. 

In addition to analyzing the quantity of innovation - patent number, we also 

examine the change in innovation quality - number of non-self citations per patent, and 

the results are presented in Panel B of Table 2.3. Although the differences-in-differences  
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Table 2.3. Corporate innovation and financial covenant violations: Univariate test 
 
This table presents the mean levels or changes in the mean levels of corporate innovation in  years before and after violations of financial covenants. Panel A 
shows the result of quantity of patent, measured as total number of patents filed (and eventually granted) in a given year. Panel B shows the result of quality of 
patent, measured as the number of non-self citations received per patent in a given year. From the left to the right, the tables provide the comparisons between 
covenant violator and that of non-violating matched firm, matched by ROA, R&D-to-asset ratio or Altman’s Z-Score in the violation year, respectively. P value 
of testing whether the differences are significantly difference from zero are provided in parentheses. *, ** and *** indicate statistical significance at the 10%, 5% 
and 1% level, respectively. 
 
Panel A: Number of patents 
  Matched by ROA Matched by R&D Matched by Z-Score 

  
Violation 
sample 

Non-
violation 
sample Difference 

Violation 
sample 

Non-
violation 
sample Difference 

Violation 
sample 

Non-
violation 
sample Difference 

Patt-1 2.55 2.64 -0.09 2.53 2.36 0.16 2.51 2.47 -0.04 
  

  
(0.66) 

  
(0.37) 

  
(0.85) 

Patt+1 1.95 2.64 -0.69*** 1.93 2.42 -0.48*** 1.92 2.42 -0.47*** 
  

  
(0.00) 

  
(0.01) 

  
(0.01) 

∆ Pat -0.60*** 0.00 -0.60*** -0.59*** 0.05 -0.65*** -0.59*** -0.05 -0.51*** 
  (0.00) (0.99) (0.00) (0.00) (0.57) (0.00) (0.00) (0.43) (0.00) 
NOBS   1882     1882     1882   
 

Panel B: Number of citations per patent 
  Matched by ROA Matched by R&D Matched by Z-Score 

  
Violation 
sample 

Non-
violation 
sample Difference 

Violation 
sample 

Non-
violation 
sample Difference 

Violation 
sample 

Non-
violation 
sample Difference 

Citt-1 4.31 4.85 -0.54* 4.32 4.37 -0.05 4.32 4.50 -0.18 
  

  
(0.06) 

  
(0.87) 

  
(0.53) 

Citt+1 2.03 2.58 -0.55*** 2.03 2.43 -0.40** 2.03 2.42 -0.38** 
  

  
(0.00) 

  
(0.04) 

  
(0.04) 

∆ Cit -2.28*** -2.27*** -0.01 -2.29*** -1.93*** -0.36 -2.28*** -2.08*** -0.2 
  (0.00) (0.00) (0.97) (0.00) (0.00) (0.23) (0.00) (0.00) (0.50) 
NOBS   1882     1882     1882   
*, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively. 



64 

 

in patent citations between violation and non-violation firms are all negative as expected, 

the results are not statistically significant.9  

2.4.2. Effect of covenant violation on innovation - Differences-in-differences regressions 

As shown in Table 2.2, the differences in many firm characteristics between the 

violation and non-violation sample become much smaller after the matching process, 

however it remains statistically significant. Many of the firm characteristics (e.g., ROA, 

Z-Score, leverage ratio) might be important determinants of corporate innovations. As a 

result, we next employ differences-in-differences regression models to examine the effect 

of covenant violation on innovation (see, e.g., Bertrand and Mullainathan, 1999, 2003; 

Heckman, Ichimura, and Todd, 1998). In particular, we estimate the following model: 

    
(2.1) 

where the dependent variable is the natural logarithm of one plus total number of patents 

or the natural logarithm of one plus the number of non-self citations received per patent 

for firm i in year t. i  and tβ  are firm and year fixed effects respectively, and it  

represents control variables. itPost  is a dummy variable that equals one in the years after 

violation, and zero otherwise. iViolator  is a dummy variable that equals one (zero) for a 

violation (non-violation) firm. The coefficient of our interest is  . This specification 

controls for time-series changes via year dummies and unobservable differences between 

violation and non-violation firms via firm dummies. Therefore,   should reflect the 

                                                            
9 Given the long-term nature of innovation projects, we also investigate whether the change in innovations 
are persistent over time (Results are reported in Appendix E). We find that the significant reductions in the 
number of patents persist for 2 or 3 years after the violation. However there is no significant change in 
patent citations in 2 or 3 years after the violation.  

,1 ititiittiit ViolatorPostβInnovation   
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impact of covenant violation above and beyond what would have happened without 

covenant violation. 

Following prior literature (e.g., Chemmanur and Tian, 2011; He and Tian, 2011), 

we include size, ROA, R&D expenditure, capital expenditure, book leverage, Tobin’s Q, 

institutional holdings, firm age, tangibility, industry concentration and KZ index (Kaplan 

and Zingales, 1997) as control variables. We also control for financial insolvency using 

Altman’s Z-Score (Altman, 1968). Appendix B provides detailed definitions of the 

independent variables.  

Regression results are reported in Table 2.4. We first examine the full sample of 

covenant violation firms and non-violation firms from Compustat (without the matching 

process) in columns (1) and (2). In this sample, some firms violate covenants more than 

once, creating a problem of classifying an observation between two violation events as 

either before or after violation. To avoid this complication, we only include the first 

violation if a firm breaches covenants more than once. We find that coefficient estimate 

of    is negative and highly significant in column (1), suggesting that covenant violation 

is associated with a significant drop of 5.2% in the number of patents beyond changes in 

firm characteristics, as well as other unobservable economic shocks influencing 

innovation at the time. Though there is a negative change in patent citations attributed to 

covenant violations, the result is not statistically significant.10 

To mitigate the difference between treatment group and control group that might 

affect corporate innovations, we estimate equation (2.1) using a sample of violation firms 

and their non-violation peers matched by ROA (or R&D, or Z-Score).  In columns (3) 

and (4), we use ROA matched sample as a control group. We find that covenant violation  
                                                            
10Results in Table 2.6 show that significant reduction in patent citations occurs only in innovative industries. 
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Table 2.4. Corporate innovation and covenants violations: A differences-in-differences test 
 
This table reports the results of a differences-in-differences test on how patents produced in a firm are affected 
following covenants violation. In columns (1) and (2), we include the full sample of violation and non-violation firms 
over the entire sample period of 1996-2003.  For those firms that violate covenants more than once, we only keep the 
first violation. In columns (3)-(8), we provide the results using ROA matched sample, R&D matched sample or Z-Score 
matched sample as control group, respectively.  The dependent variable is the natural logarithm of one plus total 
number of patents filed (and eventually granted) or the natural logarithm of one plus the number of non-self citations 
received per patent. Post is a dummy variable that equals one in the years after violation, and zero otherwise. Violator is 
a dummy variable that equals one (zero) for a violation (non-violation) firm. All other variables are as described in 
Appendix B. P values based on standard errors clustered by firms are reported in parentheses.  
 
  Full Sample Matched by ROA Matched by R&D Matched by Z-Score 
  (1) (2) (3) (4) (5) (6) (7) (8) 

 
ln(Pat+1) ln(Cit+1) ln(Pat+1) ln(Cit+1) ln(Pat+1) ln(Cit+1) ln(Pat+1) ln(Cit+1) 

Post*Violator -0.052*** -0.005 -0.053*** -0.052** -0.072*** -0.064** -0.063*** -0.054** 

 
(0.003) (0.866) (0.000) (0.044) (0.000) (0.015) (0.000) (0.042) 

LnSale 0.027*** -0.019 0.027** -0.007 0.037** 0.000 0.024 0.012 

 
(0.001) (0.153) (0.032) (0.798) (0.018) (0.997) (0.115) (0.657) 

ROA -0.010 0.064** -0.009 0.187** -0.021 0.189** 0.038 0.183** 

 
(0.481) (0.015) (0.827) (0.038) (0.617) (0.037) (0.443) (0.046) 

R&D/assets -0.043 -0.048 -0.208* -0.077 -0.135 -0.070 -0.061 -0.309 

 
(0.375) (0.538) (0.091) (0.738) (0.246) (0.757) (0.659) (0.188) 

Capex/assets 0.140 0.127 0.120 0.163 -0.026 -0.009 0.194 0.311 

 
(0.105) (0.445) (0.447) (0.665) (0.873) (0.976) (0.258) (0.396) 

Leverage -0.017 -0.004 -0.058 0.016 -0.076** -0.011 -0.028 0.074 

 
(0.345) (0.893) (0.113) (0.831) (0.035) (0.878) (0.491) (0.330) 

Tobin’s Q 0.005*** 0.010*** 0.009* 0.001 0.011** 0.012 0.008 0.009 

 
(0.001) (0.000) (0.063) (0.897) (0.031) (0.293) (0.108) (0.336) 

Inst-hold 0.099** -0.207*** 0.031 -0.446*** 0.142* -0.254* 0.111 -0.211 

 
(0.045) (0.004) (0.679) (0.002) (0.052) (0.072) (0.122) (0.159) 

LnFirmage 0.127*** 0.102 0.126 0.109 0.152* -0.068 0.053 -0.072 

 
(0.009) (0.143) (0.138) (0.467) (0.084) (0.661) (0.546) (0.654) 

Tangibility -0.097* -0.051 -0.125 -0.181 -0.023 0.067 -0.128 -0.125 

 
(0.057) (0.554) (0.170) (0.317) (0.763) (0.664) (0.258) (0.441) 

HIndex -0.011 0.027 0.096 0.326 0.165 0.292 0.088 0.058 

 
(0.900) (0.846) (0.450) (0.235) (0.171) (0.235) (0.541) (0.836) 

KZIndex -0.000 -0.000 0.000 0.001 0.000 0.001 -0.000 0.000 

 
(0.381) (0.803) (0.328) (0.400) (0.334) (0.123) (0.886) (0.886) 

Z-Score 0.002*** 0.002** 0.003*** 0.006* 0.004*** 0.005 0.004** 0.007** 

 
(0.000) (0.038) (0.008) (0.061) (0.006) (0.116) (0.013) (0.043) 

Year fixed effect Yes Yes Yes Yes Yes Yes Yes Yes 
Firm fixed effect Yes Yes Yes Yes Yes Yes Yes Yes 
Constant 0.284** 0.891*** 0.132 0.736** -0.116 0.925** 0.216 1.021*** 

 
(0.012) (0.000) (0.509) (0.037) (0.601) (0.012) (0.326) (0.009) 

Observations 27,255 27,255 17,310 17,310 17,310 17,310 17,310 17,310 
Adjusted R2 0.830 0.478 0.813 0.513 0.804 0.499 0.799 0.513 
*, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively. 
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is associated with significant reductions in both the number of patents and patent citations 

by 5.3% and 5.2% respectively. As we use R&D or Z-Score matched sample as a control 

group in columns (5) - (8), we obtain similar results. In summary, we document a 

significant drop of 5% to 7% in both of the quantity and quality of innovations after 

covenant violations.  

One concern is that the covenant violation events are endogenous, thus our results 

in Table 2.4 may be subject to reverse causality problem if firms experienced 

deterioration in operating performance are also facing a decline in innovation 

opportunities. As a result they observe reductions in innovations after covenant violations. 

Therefore the change in innovation activities is not a result of covenant violation, instead 

driven by a common economic factor that also leads to covenant violation. If this were 

the case, there would be a trend of declining in innovation even before firms violate 

covenants. As such, we estimate the following equation: 

,)2(                         

)1()1,2(

4
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                     (2.2) 

where Before (-2, -1) is a dummy variable equal to one if it is one or two years before a 

violation, Current is a dummy variable equal to one if it is the year when the firm 

breaches debt covenant, After (1) is a dummy variable equal to one if it is one year after 

violation, and After (2+) is equal to one if it is two or more years after covenant violation. 

A negative coefficient on Before (-2, -1) would indicate that the decline in innovation 

was preceding the covenant violation events. The regression results are reported in Table 

2.5. 

As shown in column (1), the coefficient estimate on Before (-2, -1) is small and 

statistically insignificant in the model explaining the number of patents. The Current   
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Table 2.5: Corporate innovation and covenants violations: Dynamics 

This table reports how patents and citations per patent change before, during, and after covenants 
violation. We include the full sample of violation and non-violation firms over the entire sample 
period of 1996-2003. For those firms that violate covenants more than once, we only keep the 
first violation. The dependent variable is the natural logarithm of one plus total number of patents 
filed (and eventually granted) or the natural logarithm of one plus the number of non-self 
citations received per patent. Before (-2, -1) is a dummy variable equal to one if it is one or two 
years before a violation, Before (-1) is a dummy variable equal to one if it is one year before a 
violation, Current is a dummy variable equal to one if it is the year when the firm breaches debt 
covenant, After (1) is a dummy variable equal to one if it is one year after violation, and After (2+) 
is equal to one if it is two or more years after covenant violation. All other variables are as 
described in Appendix B. P values based on standard errors clustered by firms are reported in 
parentheses.
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  (1) (2) (3) (4) (5) (6) 

 
Ln(Pat+1) Ln(Pat+1) Ln(Pat+1) Ln(Cit+1) Ln(Cit+1) Ln(Cit+1) 

Before (-2, -1) -0.015 
  

0.018 
  

 
(0.523) 

  
(0.650) 

  Before (-1) 
 

-0.018 
  

-0.008 
 

  
(0.393) 

  
(0.839) 

 Current -0.028 -0.032 -0.018 0.033 0.000 0.010 

 
(0.365) (0.190) (0.325) (0.518) (0.995) (0.762) 

After (1) -0.055 -0.059** -0.060*** 0.029 -0.009 -0.034 

 
(0.106) (0.030) (0.007) (0.592) (0.838) (0.364) 

After (2+) -0.068* -0.068** -0.064** 0.078 0.041 0.028 

 
(0.081) (0.030) (0.015) (0.192) (0.413) (0.496) 

LnSale 0.038*** 0.032*** 0.026*** 0.002 -0.010 -0.015 

 
(0.000) (0.000) (0.001) (0.877) (0.466) (0.238) 

ROA -0.016 -0.014 -0.013 0.049* 0.046* 0.038* 

 
(0.324) (0.310) (0.266) (0.080) (0.065) (0.072) 

R&D/assets 0.006 -0.028 -0.052 -0.015 -0.039 -0.077 

 
(0.907) (0.564) (0.258) (0.856) (0.624) (0.293) 

Capex/assets 0.087 0.132 0.143* 0.000 0.085 0.136 

 
(0.359) (0.134) (0.095) (0.999) (0.623) (0.410) 

Leverage -0.011 -0.007 -0.006 -0.001 0.006 0.011 

 
(0.538) (0.681) (0.705) (0.973) (0.833) (0.673) 

Tobin’s Q 0.003*** 0.003*** 0.004*** 0.008*** 0.007*** 0.008*** 

 
(0.009) (0.008) (0.000) (0.001) (0.001) (0.000) 

Inst-hold 0.122** 0.122** 0.100** -0.131* -0.159** -0.199*** 

 
(0.019) (0.012) (0.045) (0.092) (0.031) (0.005) 

LnFirmage 0.094* 0.090* 0.123** 0.060 0.068 0.089 

 
(0.073) (0.073) (0.011) (0.427) (0.345) (0.200) 

Tangibility -0.072 -0.088* -0.105** -0.004 -0.011 -0.062 

 
(0.215) (0.098) (0.038) (0.971) (0.902) (0.464) 

HIndex -0.029 -0.014 -0.011 -0.030 0.049 0.029 

 
(0.777) (0.880) (0.907) (0.843) (0.735) (0.837) 

KZIndex -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 

 
(0.187) (0.370) (0.270) (0.792) (0.926) (0.715) 

Z-Score 0.002*** 0.002*** 0.002*** 0.001 0.001 0.001** 

 
(0.000) (0.000) (0.000) (0.305) (0.111) (0.028) 

Year fixed effect Yes Yes Yes Yes Yes Yes 
Firm fixed effect Yes Yes Yes Yes Yes Yes 
Constant 0.314** 0.335*** 0.295*** 0.869*** 0.891*** 0.910*** 

 
(0.012) (0.004) (0.009) (0.000) (0.000) (0.000) 

Observations 22,471 24,714 27,255 22,471 24,714 27,255 
Adjusted R2 0.860 0.856 0.830 0.525 0.523 0.478 
*, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively.  
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dummy is also insignificantly related to the number of patents. These results suggest no 

evidence of decline in innovations before or in the year covenant violation occurs. The 

coefficients on After(1) and After(2+) are about two or three times as big as the 

coefficients on Current, suggesting that the number of patents substantially declines after 

firms violate debt covenants, and the results are statistically and economically significant. 

We observe a particularly larger effect associated with After(2+), which is consistent 

with the notion that change in innovative might take some time to show its full impact 

than other investments. As a robustness check, we replace in the regression model the 

Before (-2, -1) dummy with a dummy Before(-1) that is equal to one if it is one year 

before a violation. As shown in column (2), the results are similar. As we exclude Before 

(-2, -1) or Before(-1) dummy in the model (column (3)), we obtain similar results. 

Significant decline in the number of patents occurs one year or later after firms violate 

debt covenants. As for the effect on patent citation (columns (2), (4), and (6)), we find 

little change over time around covenant violations. 

In summary, we document that covenant violation is associated with a significant 

drop of 5% to 7% in the quantity of innovation - patent number after we control for firm 

characteristics, as well as other unobservable economic shocks influencing innovation at 

the time. We also find strong evidence with matched control samples that there is a 

reduction in the quality of innovation - patent citations upon breaches of debt covenants. 

We show that the reduction in innovations is not subject to reverse causality – no 

evidence of decline in innovation preceding the covenant violations. 

According to our hypothesis H2.2, we expect the effect of covenant violation 

should be larger in innovation intensive industries. The reason is that firms in 
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conservative industries are expected to engage in less innovative activities, and the 

creditors’ intervene is therefore less important for these firms. To test this hypothesis we 

include an interaction term in our model as shown below: 

                        (2.3) 

where Innovative_ind is a dummy that equals one if the firm operates in an innovative 

industry, or zero otherwise. Following Atanassov, Nanda and Seru (2007), we define an 

industry as being innovative if more than 20% of the firms in that Fama-French 49 

industry are granted at least one patent in a given year. 11 Our hypothesis H2.2 implies  

to be negative. Regression results are reported in Table 2.6. In columns (1)-(2), we 

estimate the regression models using the full sample (without any matching process). We 

find significant negative coefficient estimates of   in both columns, an insignificant 

coefficient estimate of   in column (1) and a significant positive coefficient estimate of 

  in column (2). It suggests that the significant impact of covenant violation on the 

number of patents and patent citations is attributed to covenant violations in innovation 

intensive industries.12 Violation firms that operates in innovative industries experience 

4.6% and 25.1% more reduction in the number of patents and non-self citations 

respectively than firms in other industries.  Interestingly, firms in non-innovation 

intensive industries experience a significant increase in patent citations upon covenant 

violations. As we use Z-Score matched non-violation firms as the control group, we 

obtained qualitatively similar results as shown in columns (3) and (4).  

  

                                                            
11 Our results are robust as we use other cutoffs, e.g., 10% or 25%. 
12 The null hypothesis that 0 is rejected at the10% level. 
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Table 2.6: Industry effect on change of innovation following covenant violation: 
Regression analysis 

In this table we examine in regressions how the change in innovation after covenant violation is 
related to the industry in which firm operates. An industry is defined as innovative if more than 
20% of the firms in that Fama-French 49 industry are granted at least one patent in a given year. 
In columns (1) and (2), we include the full sample of violation and non-violation firms over the 
entire sample period of 1996-2003.  For those firms that violate covenants more than once, we 
only keep the first violation. Columns (3) and (4) report the results using Z-Score matched sample 
as control group. The dependent variable is the natural logarithm of one plus total number of 
patents filed (and eventually granted) or the natural logarithm of one plus the number of non-self 
citations received per patent. Post is a dummy variable that equals one in the years after violation, 
and zero otherwise. Violator is a dummy variable that equals one (zero) for a violation (non-
violation) firm. All other variables are as described in Appendix B. P values based on standard 
errors clustered by firms are reported in parentheses. 
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  Full Sample Matched by Z-Score 
  (1) (2) (3) (4) 
  ln(Pat+1) ln(Cit+1) ln(Pat+1) ln(Cit+1) 
Post*Violator*Innovative_Ind () -0.046** -0.251*** -0.045* -0.212*** 

 
(0.029) (0.000) (0.069) (0.000) 

Post*Violator () -0.016 0.190*** -0.027 0.119*** 

 
(0.390) (0.000) (0.230) (0.003) 

LnSale 0.026*** -0.019 0.024 0.011 

 
(0.001) (0.141) (0.120) (0.692) 

ROA -0.010 0.063** 0.037 0.179** 

 
(0.471) (0.017) (0.452) (0.050) 

R&D/asset -0.042 -0.045 -0.061 -0.310 

 
(0.381) (0.562) (0.659) (0.186) 

Capex/asset 0.140 0.124 0.194 0.308 

 
(0.106) (0.456) (0.259) (0.400) 

Leverage -0.018 -0.007 -0.028 0.070 

 
(0.333) (0.837) (0.479) (0.355) 

Tobin’s Q 0.005*** 0.010*** 0.008 0.009 

 
(0.001) (0.000) (0.109) (0.341) 

Inst-hold 0.101** -0.198*** 0.114 -0.199 

 
(0.041) (0.005) (0.114) (0.183) 

LnFirmage 0.125*** 0.092 0.051 -0.085 

 
(0.010) (0.187) (0.567) (0.594) 

Tangibility -0.097* -0.050 -0.128 -0.124 

 
(0.057) (0.558) (0.259) (0.443) 

HIndex -0.012 0.023 0.086 0.052 

 
(0.893) (0.871) (0.546) (0.852) 

KZIndex -0.000 -0.000 -0.000 0.000 

 
(0.367) (0.745) (0.873) (0.913) 

Zscore 0.002*** 0.002** 0.004** 0.007** 

 
(0.000) (0.048) (0.013) (0.044) 

Year fixed effect Yes Yes Yes Yes 
Firm fixed effect Yes Yes Yes Yes 
Constant 0.282** 0.913*** 0.225 1.042*** 

 
(0.013) (0.000) (0.306) (0.008) 

 -0.062*** -0.061* -0.072*** -0.093*** 
P-value of F-test 0.002 0.057 0.000 0.001 
Observations 27,255 27,255 17,310 17,310 

Adjusted R2 0.830 0.479 0.799 0.514 
*, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively.
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In sum, our differences-in-differences tests provide strong support to our 

hypothesis H2.1: corporate innovation is significantly reduced after breaches of debt 

covenants. We document significant reductions in both the quantity (patent number) and 

the quality (patent citations) of innovation after covenant violations, and the reduction is 

specific to firms that violate covenant. We also find that the significant reduction in 

innovation is mostly concentrated in firms in innovation intensive industry. This finding 

is also in line with our hypothesis H2.2. 

2.4.3. Does covenant violation affect R&D investments? 

 Given the finding in the previous section that firms experience a drop in 

innovation outputs upon covenant violations, it is natural to ask whether the firms reduce 

inputs for innovative projects. Therefore, we investigate whether the most obvious input 

variable of corporate innovation, namely, R&D expenditures are affected by covenant 

violations.  

In Appendix C, we first plot the R&D-to-asset ratios around covenant violation 

year using solid line for violation firms (treatment group) and dashed line for non-

violation firms matched by Z-Score (control group). Unlike Figure 2.2, we find R&D 

spending is particularly stable around covenant violation events for both the treatment 

and control groups. In fact, R&D spending for violation firms actually increases slightly 

after covenant violation. The result is furthermore confirmed by our multivariate 

differences-in-differences analysis using the equation (2.1) with R&D-to-asset ratio being 

the dependent variable. Regression results are presented in Appendix D. When we 

estimate equation (2.1) using the full sample of violation and non-violation firms 

(without matching) in column (1), coefficient of  iit ViolatorPost   is statistically 
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insignificant. The result remains the same as we exclude lagged R&D-to-asset ratio as a 

control variable in column (2). Column (3)-(6) presents the results using ROA matched 

sample and Z-Score matched sample as the control groups. Similar to those in columns (1) 

and (2), we find R&D expenditures are not significantly changed upon covenant violation 

in any model. The only exception is that the coefficient is marginally significant in 

column (6). 

The results above suggest that firms do not cut R&D expenditures upon covenant 

violation. One possible explanation might be that managers have an incentive to smooth 

their R&D expenditures because of the high adjustment cost in response to transitory 

shock (Brown and Peterson, 2011). As a result, upon covenant violation, managers under 

the pressure of creditors may reduce other observable or unobservable inputs of 

innovation while keeping R&D spending unchanged for accounting reasons. 

2.4.4. Covenant violation and innovation: The effect of bank control 

We have shown above that corporate innovations are significantly reduced after 

the firms violate debt covenants, and the reduction is driven by the covenant violation 

events rather than some contemporaneous economic shocks. We interpret this finding as 

an indication of creditors asserting influence on corporate innovation, since creditors, e.g., 

banks, have the ability to accelerate debt principal and to terminate unused credit line 

facilities in such events. However, it is conceivable that cutback in corporate innovations 

is driven by managers’ decisions in the wake of financial distress, financial constraint, or 

poor investment opportunities contemporaneous to the covenant violations, rather than 

creditors’ control that we are arguing for. 
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In this section, we intend to provide more direct evidence on whether creditor 

control is the underlying forces for the changes in long-term investments. To establish the 

link, we examine how the strength of creditor (bank) control affects the change in 

corporate innovation upon covenant violation. If banks are indeed asserting influence 

over corporate innovation, we expect that violation firms will experience a greater 

reduction in innovation when they borrow from banks with stronger capacity to monitor 

or control their borrowers. Per our hypothesis H2.3, banks with stronger prior lending 

relationship and higher market share in lending have an information advantage, which 

allows them to thwart innovation activities more heavily upon covenant violations.  

We estimate the following regression models to isolate the effect of creditor 

control on the change in corporate innovation upon covenant violations: 

  
(2.4) 

where creditor control is proxied by Existence of prior lending relationship, Strength of 

prior lending relationship, Bank lending market share, and control variables are the same 

as those we used in equation (2.1).13 Regression results are presented in Table 2.7. As 

shown in Panel A where we estimate equation (2.4) using the full sample of violation and 

non-violation firms (without matching), all of our measures of bank controls are 

associated with significantly larger reductions in innovations, i.e., a significantly negative 

coefficient estimate of  , except in column (4). As shown in column (1), the violation 

firms that have a prior lending relationship with their banks (strong bank control) 

experience a 9.1% more reduction of patent number (and a 9.7% more drop in citations  

                                                            
13 See Appendix B for detailed definitions of the variables. 

,_

_

11

1

ittiitiitit

itiitit

βViolatorPostcontrolCreditor

controlCreditorViolatorPostInnovation















77 

 

Table 2.7. Effect of bank control on change of innovation following covenant violation: Regression analysis  

In this table we examine in regressions how the extent of bank control affects the change in innovation after covenant violation. In Panel A, we 
include the full sample of violation and non-violation firms over the entire sample period of 1996-2003.  For those firms that violate covenants 
more than once, we only keep the first violation. Panel B report the results using Z-Score matched sample as control group.  The dependent 
variable is the natural logarithm of one plus total number of patents filed (and eventually granted) or the natural logarithm of one plus the number 
of non-self citations received per patent. Strength of prior lending relationship is computed as the fraction of all loans received by a particular 
borrower during the previous 5 years that were arranged by a particular bank. Existence of lending relationship is a dummy variable equals one if a 
particular bank has ever lent as a lead arranger to a particular borrower during the previous 5 years. Bank lending market share is computed as the 
dollar amount of loans arranged by a particular lead bank during the previous 5 years divided by the total amount of loans issued in the market in 
the same period. Post is a dummy variable that equals one in the years after violation, and zero otherwise. Violator is a dummy variable that equals 
one (zero) for a violation (non-violation) firm. All other variables are as described in Appendix B. P values based on standard errors clustered by 
firms are reported in parentheses.  
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Panel A: Full Sample 

  (1) (2) (3) (4) (5) (6) 

 
ln(Pat+1) ln(Cit+1) ln(Pat+1) ln(Cit+1) ln(Pat+1) ln(Cit+1) 

Post*Violator -0.025 0.024 -0.035* 0.005 -0.021 0.046 

 
(0.189) (0.470) (0.068) (0.867) (0.274) (0.164) 

Existence of lending relationship 0.043* 0.012 
    

 
(0.093) (0.727) 

    Post*Violator*Existence of -0.091*** -0.097* 
    lending relationship () (0.004) (0.055) 
    Strength of lending relationship 

  
0.045 0.011 

  
   

(0.106) (0.772) 
  Post*Violator*Strength of 

  
-0.074** -0.045 

  lending relationship () 
  

(0.039) (0.435) 
  Bank lending market share 

    
0.159 0.192 

     
(0.431) (0.495) 

Post*Violator*Bank  
lending market share () 

    
-0.920*** -1.535*** 

     
(0.008) (0.002) 

LnSale 0.026*** -0.018 0.026*** -0.018 0.027*** -0.017 

 
(0.001) (0.168) (0.001) (0.157) (0.000) (0.182) 

ROA -0.010 0.064** -0.010 0.064** -0.011 0.063** 

 
(0.496) (0.016) (0.495) (0.015) (0.459) (0.017) 

R&D/asset -0.043 -0.048 -0.043 -0.048 -0.043 -0.048 

 
(0.374) (0.537) (0.376) (0.538) (0.374) (0.535) 

Capex/asset 0.140 0.122 0.142 0.126 0.134 0.117 

 
(0.104) (0.462) (0.101) (0.448) (0.121) (0.484) 

Leverage -0.019 -0.005 -0.019 -0.005 -0.017 -0.004 

 
(0.299) (0.887) (0.305) (0.886) (0.339) (0.896) 

Tobin’s Q 0.005*** 0.010*** 0.005*** 0.010*** 0.005*** 0.010*** 

 
(0.001) (0.000) (0.001) (0.000) (0.001) (0.000) 

Inst-hold 0.095* -0.209*** 0.096* -0.208*** 0.099** -0.207*** 

 
(0.054) (0.003) (0.051) (0.003) (0.045) (0.003) 

LnFirmage 0.124** 0.098 0.125** 0.101 0.124** 0.098 

 
(0.010) (0.157) (0.010) (0.148) (0.011) (0.163) 

Tangibility -0.097* -0.052 -0.097* -0.051 -0.095* -0.049 

 
(0.055) (0.547) (0.055) (0.551) (0.060) (0.573) 

HIndex -0.016 0.025 -0.014 0.026 -0.013 0.025 

 
(0.863) (0.858) (0.874) (0.852) (0.890) (0.859) 

KZIndex -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 

 
(0.384) (0.806) (0.384) (0.804) (0.371) (0.791) 

Zscore 0.002*** 0.002** 0.002*** 0.002** 0.002*** 0.002** 

 
(0.000) (0.035) (0.000) (0.037) (0.000) (0.035) 

Year fixed effect Yes Yes Yes Yes Yes Yes 
Firm fixed effect Yes Yes Yes Yes Yes Yes 
Constant 0.281** 0.889*** 0.283** 0.890*** 0.285** 0.890*** 

 
(0.013) (0.000) (0.012) (0.000) (0.012) (0.000) 

Observations 27,255 27,255 27,255 27,255 27,255 27,255 
Adjusted R2 0.830 0.478 0.830 0.478 0.830 0.478 
*, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively.
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Panel B: Matched Sample Based on Z-Score 

  (1) (2) (3) (4) (5) (6) 

 
ln(Pat+1) ln(Cit+1) ln(Pat+1) ln(Cit+1) ln(Pat+1) ln(Cit+1) 

Post*Violator -0.039** -0.027 -0.046*** -0.042 -0.046*** -0.027 

 
(0.021) (0.375) (0.007) (0.163) (0.008) (0.393) 

Existence of lending relationship 0.049 -0.027 
    

 
(0.161) (0.647) 

    Post*Violator*Existence of -0.081*** -0.085* 
    lending relationship () (0.006) (0.097) 
    Strength of lending relationship 

  
0.058 0.013 

  
   

(0.139) (0.840) 
  Post*Violator*Strength of 

  
-0.075** -0.050 

  lending relationship () 
  

(0.031) (0.397) 
  Bank lending market share 

    
0.585** 0.161 

     
(0.032) (0.734) 

Post*Violator*Bank  
    

-0.569 -0.816 
lending market share () 

    
(0.103) (0.175) 

LnSale 0.023 0.013 0.023 0.012 0.022 0.012 

 
(0.128) (0.625) (0.131) (0.659) (0.138) (0.653) 

ROA 0.039 0.182** 0.039 0.183** 0.043 0.183** 

 
(0.431) (0.047) (0.431) (0.045) (0.382) (0.047) 

R&D/asset -0.061 -0.308 -0.060 -0.308 -0.056 -0.311 

 
(0.660) (0.190) (0.665) (0.189) (0.685) (0.185) 

Capex/asset 0.197 0.296 0.199 0.309 0.193 0.306 

 
(0.249) (0.419) (0.246) (0.398) (0.256) (0.404) 

Leverage -0.030 0.077 -0.030 0.074 -0.035 0.071 

 
(0.456) (0.309) (0.448) (0.331) (0.386) (0.349) 

Tobin’s Q 0.008 0.009 0.008 0.009 0.008 0.009 

 
(0.106) (0.361) (0.104) (0.340) (0.102) (0.335) 

Inst-hold 0.104 -0.214 0.106 -0.213 0.112 -0.212 

 
(0.149) (0.152) (0.139) (0.155) (0.120) (0.156) 

LnFirmage 0.048 -0.070 0.049 -0.072 0.044 -0.072 

 
(0.584) (0.664) (0.577) (0.654) (0.620) (0.656) 

Tangibility -0.125 -0.125 -0.124 -0.124 -0.137 -0.126 

 
(0.272) (0.441) (0.273) (0.444) (0.224) (0.436) 

HIndex 0.087 0.066 0.085 0.059 0.090 0.060 

 
(0.544) (0.813) (0.550) (0.832) (0.526) (0.830) 

KZIndex -0.000 0.000 -0.000 0.000 -0.000 0.000 

 
(0.907) (0.874) (0.905) (0.880) (0.903) (0.882) 

Zscore 0.004** 0.007** 0.004** 0.007** 0.004** 0.007** 

 
(0.011) (0.037) (0.011) (0.041) (0.013) (0.043) 

Year fixed effect Yes Yes Yes Yes Yes Yes 
Firm fixed effect Yes Yes Yes Yes Yes Yes 
Constant 0.226 1.002** 0.223 1.007** 0.231 1.003** 

 
(0.303) (0.011) (0.307) (0.010) (0.291) (0.011) 

       Observations 17,310 17,310 17,310 17,310 17,310 17,310 
Adjusted R2 0.799 0.513 0.799 0.513 0.799 0.513 
*, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively.
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per patent) after covenant violation than the violation firms that do not have a prior 

lending relationship with their banks (weak bank control). It is noteworthy that, when we  

include the bank control variables to the equation, most of coefficients on 

iit ViolatorPost   are insignificant, indicating that the reduction of innovations is specific 

to the firms with strong bank control.  

Panel B presents the results using Z-Score matched sample as the control group. 

Similar to Panel A, we find significantly greater cutbacks in both patent numbers and 

patent citations in violation firms associated with banks with stronger prior lending 

relationship. However, the results become weaker with respect to banks’ lending market 

shares. 

As an additional robustness check, we use loan-to-asset ratio as a proxy for bank 

control: banks with a larger loan-to-asset ratio are conceivable to have a greater control of 

the borrowing firms. We find that firms with a larger loan-to-asset ratio (above the 75th 

percentile of the sample) experience a significant greater reduction in the number of 

patents than those with a smaller loan-to-asset ratio upon covenant violation (results 

available upon request). However the change in patent citations is not significantly 

different between firms with large and small loan-to-asset ratio. 

In summary, we find that greater bank control is associated with significantly 

larger reductions in innovation in the event of covenant breaches. The finding suggests 

that it is the creditors (e.g., banks) who are asserting influence to curb corporate 

innovation at the time when firms violate debt covenants, i.e., when creditors have the 

capacity to influence managerial decision making.  
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2.4.5. Covenant violation and innovation: The effect of bank’s innovation expertise 

We have shown above that creditors control upon covenant violation curbs 

corporate innovation, particularly in the presence of banks with strong control of the 

borrowers. However, existing literature has argued that banks have better capacity to 

reduce information asymmetry and moral hazard problem (Black, 1975; Diamond, 1984). 

It is therefore interesting to see how and to what extent bank’s information advantage can 

play a role in firms’ investment decision in innovative projects. We expect banks develop 

some knowledge and expertise about certain projects and innovations in a particular 

industry through the extensive lending process. According to our hypothesis H2.4, banks’ 

experience, knowledge, and expertise in certain innovative industries allow them to have 

a better assessment about borrowers’ projects upon covenant violation, thereby leading to 

less cut of innovation in this industry, compared to the innovative projects from industry 

in which the banks have no experience and expertise.  

To examine the hypothesis H2.4, we first separate a firm’s patents in a particular 

year into two groups: patents in industries in which banks have expertise and those in 

industries in which banks do not have expertise.  If a bank has lent to firms in a particular 

innovative industry during the past 5 years, we define the bank as having expertise in this 

particular industry. In each year, a firm may produce patents in different innovative 

industries (or technology classes, as defined in the NBER database), some are in the 

industries where its bank has expertise, others are in the industries where its bank does 

not have expertise. Since the productions of patents in each of the groups are evidently 

joint decisions for firms, we employ the Seemingly Unrelated Regressions (SUR) 

framework, and estimate the following system of regressions: 
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   (2.5)

 

where the dependent variable is the natural logarithm of one plus total number of patents 

filed (and eventually granted) or the natural logarithm of one plus the number of non-self 

citations received per patent of a firm in industries where its banks have or do not have 

expertise in year t, i  and tβ  are industry and year fixed effects, it  represents control 

variables. In SUR models, the two regressions are estimated simultaneously by assuming 

the error terms to be correlated across the equations, and results are reported in Table 2.8.  

In columns (1)-(4), we estimate the SUR model using a sample of violation firms and 

non-violation firms matched by Z-Score as a control group. Violation firms experience a 

significant reduction of 4.7% in the number of patents in industries where their banks do 

not have an expertise. In contrast, they only face a decrease of 1.8% in industries where 

their banks have an expertise. The difference in the reductions between the two groups is 

about -3.0%. Wald test that 1  equals 2 is rejected at the 1% level, suggesting that bank 

expertise is associated with a significantly smaller reduction in the number of patents. We 

find similar results with respect to patent citations. The number of citations per patent is 

reduced by 10.6% in industries where their banks do not have an expertise, whereas the 

reduction is only 4.0% in industries where their banks have an expertise. The difference 

is also statistically significant. 

It is conceivable that bank expertise might be correlated with the existence of 

relationship lending, however these two measures are very different. A bank with an 

expertise in a particular innovative industry could have no prior lending relationship with  
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Table 2.8. The moderate effect of banks’ innovation expertise: Seemingly unrelated regressions 

In this table we examine how bank expertise affects the change in innovation after covenant violation by employ the Seemingly Unrelated 
Regressions (SUR) framework as following: 













.ViolatorPostβexpertise no have banks  whereindustries in Innovation

,ViolatorPostβexpertise have banks  whereindustries in Innovation

t,2,i1t,iit,i2tit,2,i

t,1,i1t,iit,i1tit,1,i




 

Columns (1)-(4) report the results for violation firms and non-violation firms matched using Z-Score as a control group. Columns (5)-(8) report the 
results using the Z-Score matched sample but only including firms with relationship lending, i.e., a bank has lent at least once as a lead arranger to 
the firm during the previous 5 years. The dependent variable is the natural logarithm of one plus total number of patents filed (and eventually 
granted) or the natural logarithm of one plus the number of non-self citations received per patent in a given year in industries where its bank have 
or do not have expertise. We consider an innovative industry with bank expertise if the bank has lent to firms in the industry during the past 5 
years. Post is a dummy variable that equals one in the years after violation, and zero otherwise. Violator is a dummy variable that equals one (zero) 
for a violation (non-violation) firm. All other variables are as described in Appendix B. In SUR models, the two regressions are estimated 
simultaneously by assuming the error terms to be correlated across the equations. *,  ** and *** indicate statistical significance at the 10%, 5% 
and 1% level, respectively. 
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  Matched Sample Based on Z-Score Matched Sample Based on Z-Score and with Relationship Lending 

 
(1) (2) (3) (4) (5) (6) (7) (8) 

  

Industries 
with bank 
expertise 

Industries 
without bank 

expertise 

Industries 
with bank 
expertise 

Industries 
without bank 

expertise 
Industries with 
bank expertise 

Industries 
without bank 

expertise 
Industries with 
bank expertise 

Industries 
without bank 

expertise 
  ln(Pat+1) ln(Cit+1) ln(Pat+1) ln(Cit+1) 
Post*Violator  -0.018*** -0.047*** -0.040*** -0.106*** -0.028** -0.082*** -0.023 -0.135*** 
( 1  or 2 ) (0.000) (0.000) (0.000) (0.000) (0.019) (0.000) (0.323) (0.000) 
LnSale 0.001 0.002 0.003 0.006 0.007** 0.016*** 0.014* 0.025*** 

 
(0.368) (0.308) (0.159) (0.143) (0.048) (0.001) (0.062) (0.003) 

ROA 0.001 0.037** 0.011 0.117*** 0.029 0.089 0.077 0.165 

 
(0.865) (0.025) (0.540) (0.000) (0.519) (0.135) (0.386) (0.116) 

R&D/asset -0.008 -0.033 -0.022 -0.077 -0.002 -0.183 -0.052 -0.314 

 
(0.613) (0.270) (0.484) (0.183) (0.980) (0.118) (0.767) (0.130) 

Capex/asset 0.087** 0.003 0.162** 0.019 -0.035 0.225 -0.054 -0.072 

 
(0.010) (0.968) (0.017) (0.882) (0.757) (0.132) (0.810) (0.786) 

Leverage -0.002 0.002 -0.015 0.027 -0.022 -0.005 -0.035 0.032 

 
(0.785) (0.858) (0.285) (0.287) (0.362) (0.864) (0.461) (0.574) 

Tobin’s Q 0.001 0.007*** 0.003 0.013*** 0.003 0.009 0.002 0.011 

 
(0.550) (0.001) (0.147) (0.001) (0.691) (0.336) (0.880) (0.521) 

Inst-hold -0.000 -0.013 -0.014 -0.068** -0.035* -0.024 -0.041 -0.111*** 

 
(0.991) (0.342) (0.326) (0.012) (0.055) (0.313) (0.253) (0.009) 

LnFirmage 0.001 -0.003 -0.001 -0.022** -0.002 -0.007 -0.020 -0.020 

 
(0.805) (0.553) (0.786) (0.014) (0.815) (0.439) (0.152) (0.212) 

Tangibility -0.018* -0.010 -0.019 -0.035 0.010 -0.049 0.009 -0.015 

 
(0.089) (0.636) (0.372) (0.380) (0.740) (0.225) (0.886) (0.834) 

HIndex 0.001 0.004 -0.000 -0.017 -0.031 0.022 -0.070 -0.001 

 
(0.939) (0.832) (0.989) (0.623) (0.226) (0.512) (0.174) (0.993) 

KZIndex 0.000 -0.000 -0.000 -0.000 0.000 0.000 0.001 -0.000 

 
(0.591) (0.454) (0.987) (0.248) (0.506) (0.838) (0.583) (0.909) 

Z-Score -0.000 0.003*** -0.001* 0.005*** 0.001 0.002 0.003 0.008 

 
(0.357) (0.000) (0.051) (0.000) (0.623) (0.487) (0.553) (0.179) 

Year fixed Effect Yes Yes Yes Yes Yes Yes Yes Yes 
Firm fixed effect Yes Yes Yes Yes Yes Yes Yes Yes 
Constant -0.008 -0.048** 0.022 0.153*** 0.020 -0.169*** 0.171** -0.026 

 
(0.494) (0.023) (0.336) (0.000) (0.609) (0.001) (0.027) (0.772) 

P-value of Wald  
test 1 = 2  0.001 0.000 0.003 0.001 
Observations 17,310 17,310 17,310 17,310 3,886 3,886 3,886 3,886 
Adjusted R2 0.003 0.026 0.009 0.065 0.014 0.036 0.040 0.078 
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a particular firm since the bank gained the expertise via its lending in the past to other 

firms that also specialize innovations in that industry. On the other hand, a relationship 

bank could be of no expertise in firm’s certain industries simply because the firm has not 

pursued innovation in the past in these industries.  

We have shown above in Table 2.7 that relationship banks are associated with 

greater reduction in corporate innovation upon convent violations. Since bank expertise 

and relationship banking have opposite effect on innovations, it is important to tease out 

the effect of one from another. For this purpose, we estimate the SUR models in a 

subsample of firms with prior lending relationship. That way, we are able to isolate the 

effect of bank expertise beyond lending relationship. In other words we are comparing 

the changes in innovation outputs in two different industries (one with and one without 

bank expertise) for the same pair of firm and bank. Results are presented in columns (5)-

(8).As with the findings in Table 2.7, the reductions in patents in the subsample of firms 

with prior lending relationship (columns (5)-(8)) are in general larger than those with the 

entire sample firms (columns (1)-(4)), suggesting that stronger bank control deter 

innovations to a greater extent. After controlling for lending relationship, we find that the 

results on bank expertise remain robust and even stronger. Both the number of patents 

and patent citations are reduced to a significantly smaller extent (5.5% and 11.2% less 

respectively) in industries where the banks have an expertise than that in industries 

without bank expertise. These results suggest that banks’ industry expertise moderate the 

adverse effect of bank control on corporate innovations upon covenant violations. This 

might be attributed to the fact that banks’ experience, knowledge, and expertise allow 
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them to have a better assessment about borrowers’ projects upon covenant violation, 

thereby mitigating the agency conflicts between shareholders and creditors. 

 

2.5. Conclusion 

 By employing a differences-in-differences test, we document that firms 

experience a significant drop in corporate innovation following financial covenant 

breaches, especially in innovation intensive industries. Furthermore, we show that 

creditor control play a direct role in curbing corporate innovative activities upon covenant 

violations. We find that firms subject to stronger bank control experience a significantly 

larger reduction in the quantity (as measured by number of patents) and quality (as 

measured by non-self citations received) of innovations. Interestingly, we further 

document that banks’ expertise in certain innovative industry can moderate the adverse 

effect of creditor control on innovations in those industries.  

In line with previous literature (e.g., Chava and Roberts, 2008; Nini, Smith, and Sufi, 

2009, 2010), which examine the corporate governance role of creditors, we document a 

significant reduction in corporate innovation despite the fact that violators are not on the 

verge of bankruptcy or payment default. It suggests that the discipline role played by 

creditors may exacerbate agency conflict between shareholders and creditor (e.g., 

Dewatripont and Tirole (1994) and Gorton and Kahn (2000)). However, our results also 

suggests that banks’ experience, knowledge, and expertise in certain innovative industries 

allow them to have a better assessment about borrowers’ innovative project, and thereby 

mitigating the agency conflict.  



87 

 

CHAPTER 3 

 

 DOES CEOS' TIME HORIZON AFFECT CORPORATE HEDGING? 

 

3.1. Introduction 

 It is widely accepted that corporate risk management is an important element of a 

firm’s business decision. This is because that in the market with frictions, risk 

management will enhance firm values by reducing corporate taxes and expected costs of 

bankruptcy, and mitigating the under-investment problem (Smith and Stulz, 1985; Froot, 

Scharfstein and Stein, 1993).  

 A small group of recent literature in risk management has emphasized the role of 

managers in corporate hedging. Researchers argue that increasing hedging activities 

reduces future cash flow volatility, thereby raises the expected utility of risk-averse 

managers whose personal wealth is tied with future cash flow realization (Morellec and 

Smith, 2007) and corporate hedging reduces the cost and reliance of external financing 

(Tufano, 1998; Kumar and Rabinovitch, 2011). 

 In this paper, we investigate the role of managerial time horizon in corporate 

hedging. Researchers have long argued that CEOs have incentives to limit risk taking 

(Amihud and Lev, 1981). We argue that the risk limiting incentive is particularly strong 

when CEOs approach retirement. Sundaram and Yermack (2007) note that many CEOs 

have substantial pension entitlements from their firms, and pensions will not pay off in 

the case of firm bankruptcy. They argue that this debt-like compensation component (or 

inside debt) creates an incentive for these "short horizon" CEOs to adopt more 
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conservative investment policy. Therefore, it is conceivable that "short horizon" CEOs 

might use more financial derivatives to reduce firms' overall risk.  

Consistent with this proposition, we find that, on average, CEOs approaching 

retirement (i.e., short horizon CEOs) use 16% more derivatives on average than non-

retiring CEOs (long horizon CEOs). We further find that the effect of short horizon CEO 

is driven by pension entitlement. Retiring CEOs increase the extent of corporate hedging 

only when they are entitled to pension payments. Moreover, we find that shareholder 

governance, measured by CEO duality, antitakeover provision, and institutional block 

holding, restricts short horizon CEOs from increasing derivative hedging.  

Our study extends the body of literature on the effect of managerial characteristics 

on risk management (Tufano, 1998; Kumar and Rabinovitch, 2011). To the best of our 

knowledge, this study is the first that analyzes the effect of CEOs' time horizon on 

corporate risk management. While many prior studies focus on the conflict of interest 

between shareholders and managers caused by CEO's stock and options holding, we 

show that pension entitlement is also a determinant of corporate risk management policy 

when CEOs are approaching retirement. Our study is also related to the literature that 

studies the investment behavior of myopia managers. While existing literature focuses on 

retiring CEOs' avoidance of risky projects, we investigate the hedging activities of 

retiring CEOs. Our study contributes to this line of the literature by documenting 

evidence that retiring CEOs use more derivatives to reduce the riskiness of future cash 

flow as an alternative channel to limit risk-taking.  
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The remainder of the paper proceeds as follows. Section 3.2 reviews the literature 

and develops our hypotheses. Section 3.3 describes our data and presents summary 

statistics. Section 3.4 presents the empirical results, and section 3.5 concludes the paper. 

 

3.2. Literature Review and Hypothesis Development 

 In a frictionless market, Modigliani and Miller's (1958) work implies that corporate 

risk management is irrelevant to firm value. However in the presence of market frictions, 

corporate hedging could enhance firm value via reducing expected deadweight costs of 

bankruptcy, minimizing tax payments, and mitigating the under-investment problem 

(Stulz, 1984; Smith and Stulz, 1985; Froot, Scharfstein, and Stein, 1993). 

 While theoretical work advocates for the benefits of corporate hedging, empirical 

findings are however mixed. For example, Allayannis and Weston (2001) find that firm 

value is positively associated with the use of foreign currency derivatives. Carter, Rogers 

and Simkins (2006) find that, in the airline industry, hedging  jet fuel prices increases 

firm value. Campello et al. (2011) suggest that firms that use derivatives pay lower 

interest rates and are subject to less restrictions in bank loan contracts. On the contrary, 

Tufano (1996) and Jin and Jorion (2006) find no evidence that risk management increases 

firm value in the gold mining industry and the oil and gas industry. Similarly, Guay and 

Kothari (2003) find that the gains from hedging for most firms are small relative to their 

risk exposures. Brown's (2001) case study analyzes the cost-benefit trade-off of a risk 

management program. He estimates the annual costs to maintain the foreign currency 

hedging program to be $3.8 million and the net effect of this program on operating cash 



90 

 

flows and earnings is to reduce annual changes by about $5 million. He argues that 

traditional risk management theory is unlikely to fully explain the motivation for the 

derivative program.  

 A growing body of the literature in corporate hedging sheds light on the role of 

managers in corporate hedging. Tufano (1998) argues that cash flow hedging can protect 

managers from capital market scrutiny, potentially exacerbating shareholder-manager 

conflicts. Taking a shareholder value maximization perspective, Morellec and Smith 

(2007) argue that hedging can control managers' overinvestment incentives. Smith and 

Stulz (1985) argue that hedging is positively associated with manager's incentive pay.  

However, empirical studies present a mixed result. For example, Tufano (1996) finds a 

positive relationship between hedging and managerial equity ownership, whereas 

Haushalter (2004) finds a negative relationship. Kumar and Rabinovitch (2011) provide a 

theoretical model and document empirical evidence that corporate hedging is positively 

related to CEO entrenchment. 

 In this paper, we investigate the role of CEOs in corporate hedging decision by 

examining another dimension of CEO characteristics, namely managerial time horizon. A 

soon-to-retire CEO with a large pension (or "inside debt") would prefer to avoid risk and 

manage the firm conservatively since his/her pensions are scheduled to be paid out over 

many years in the future (Sundaram and Yermack, 2007). As a result, we propose the 

following two related hypotheses: 

H3.1A: CEOs with short managerial horizon engages in more hedging activities 

than CEOs with long horizon. 
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H3.1B: The positive relationship between short CEO horizon and corporate 

hedging is stronger when CEOs are entitled with pensions. 

 If there is a relationship between CEOs’ time horizon and corporate hedging, a 

natural question arising would be whether the effect of CEOs’ time horizon is value-

enhancing or value-destroying from firms’ perspective. On one hand, CEOs with short 

horizon might be engaged in excessive hedging so as to maximize their own expected 

utilities, which in turn distort firms’ investment and risk policies from the optimal point. 

Therefore the greater extent of hedging resulted from CEOs’ short horizon will destroy 

firm value. On the other hand, the greater incentive to hedge risk from short horizon 

CEOs might dampen their“asset-substitution” or “risk-shifting” incentive since CEOs’ 

compensations are tied to shareholder's wealth (Jensen and Meckling, 1976). As a result, 

short managerial horizon better aligns the interest of managers to maximize firm value 

rather than shareholder value. 

 To test these two competing explanations, we are going to explore how firms’ 

corporate governance mechanism affects the relationship between managerial horizon 

and corporate hedging. Tufano (1998) argues that agency problem associated with risk 

management program can be severe as a result of excessive free cash flow available to 

managers. Good corporate governance mechanisms can reduce information asymmetry 

and moral hazard problem, thereby mitigating this agency conflict (e.g., Gompers, Ishii 

and Metrick, 2003). Thus better corporate governance will restrict short horizon 

managers from pursuing their private interests and hence destroying firm value. 

Consequently we expect to observe a larger effect of time horizon on corporate hedging 
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in firms with weak corporate governance, where managers have greater freedom to 

pursue their own interests. As such, we hypothesize: 

H3.2A: The relationship between managerial time horizon and corporate 

hedging is stronger in firms with weak corporate governance. 

 On the other hand, if short managerial horizon restore managers’ incentive to 

maximize firm value, we expect that corporate governance will not have any effect on the 

relationship between managerial time horizon and corporate hedging. Therefore we 

propose the following hypothesis:  

H3.2B: The relationship between managerial time horizon and risk management 

is not different between firms with strong or weak corporate governance. 

 

 3.3. Data, Method and Summary Statistics 

 In this section, we describe our data and method, and then present summary 

statistics of the sample. 

3.3.1. Data and Sample Construction 

We start with a sample of S&P 500 firms for a period of 1996 to 2006. We 

remove financial and utilities firms since the risk-management incentives of these firms 

are not comparable to those of other firms. Firms' accounting information is obtained 

from the Compustat database. CEO compensation and CEO characteristics are retrieved 

from the Compustat ExecuComp database. Since reading SEC filings takes very long 

time, we collect derivatives data for 6 years: 1996, 1998, 2000, 2002, 2004 and 2006. 
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After requiring all the firm-year observations to have the relevant firm-specific variables, 

information on CEO compensations and CEO characteristics, and notional value of 

foreign exchange and interest rate derivatives, we are left with a sample of 1,734 firm-

year observations from 342 firms.  

3.3.2 Measures of Corporate Risk Management 

We measure corporate hedging using notional value of foreign exchange and 

interest rate derivatives. We obtain derivative information by searching the entire 10-K 

filings for the following key words: "risk management",  "hedg", "notional", "derivative", 

and "swap". If a string is matched to any of these key words, we then read the 

surrounding paragraphs to extract information on foreign currency and interest rate 

derivatives. We collect data on the notional amount of derivatives used across various 

derivative instruments such as swaps, forwards, futures, and options. If there are no hits 

to any of the key words, we classify the firm as not using any derivatives. 

Among the 342 firms in our sample, 74 firms never use any derivatives, 

consisting of 346 observations. In other words, about 78% of firms engage in corporate 

hedging via derivatives during the sample period.  

3.3.3. Measures of Corporate Governance 

To examine how the impact of managerial time horizon on corporate hedging is 

related to corporate governance, we obtain shareholder governance information from the 

RiskMetrics database. G-index is the governance index described in Gompers, Ishii and 

Metrick (2003). Dual is a dummy variable that equals one if the CEO is chairman of 
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board in a given year, and zero otherwise. In addition, we obtain institutional holdings 

data from the Thomson's CDA/Spectrum database (Form 13F).  

3.3.4. Measures of CEO Time Horizon 

 Following prior literature (e.g., Cazier, 2011), we define a "short horizon CEO” as 

the one who is in the last 5 years of his/her tenure. Otherwise we classify the CEO as a 

long horizon CEO. One concern for this variable is that some CEOs depart from their 

jobs due to sickness, death, or being fired. Thus the short time horizon of these CEOs is 

not due to anticipated retirement, therefore a poor proxy for expected managerial time 

horizon. To mitigate this problem, we exclude the observations of CEOs who departed 

from the job due to sickness, death, or forced turnover since we cannot clearly categorize 

such CEOs as short or long horizon CEOs. Then we define an alternative measure, “Short 

horizon 60 CEO” that is equal to one if the CEO is in the last 5 years of his/her tenure, 

and departs from the job because of "Retirement" or undisclosed reason, and zero 

otherwise. If departures are due to undisclosed reason, we further require the CEOs to be 

older than 60 years old since CEOs are more likely to exit due to retirement when they 

are over 60 years old. 

3.3.5. Summary Statistics 

In Table 3.1, Panel A presents the summary statistics of the full sample of 1,734 

firm-year observations, including both firms with retiring CEOs (short horizon CEOs) 

and non-retiring CEOs (long horizon CEOs). The mean of assets of the full sample is 

$12.63 billion, and mean book leverage ratio is 0.22. Average CEO age is 59 years old, 

and mean CEO tenure is 7.8 years. In Panel B we present summary statistics of the  
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Table 3.1: Sample statistics 

Panel A of his table reports the summary statistics of our sample in fiscal years 1996, 1998, 2000, 
2002, 2004 and 2006. Leverage is the ratio of book value of total debt to book value of assets. 
Market to book is the ratio of market value of assets (book value of assets minus book value of 
equity plus market value of equity) to book value of assets. Cash to asset is the prior three year 
average of cash plus marketable securities scaled by total assets. Abs Chg of cash flow is the prior 
three year average of the absolute change in annual cash flow from operations scaled by assets.  
Panel B reports mean values of firm and CEO characteristics of the subsamples of firms with 
short horizon CEOs and long horizon CEOs. Difference and significance levels of tests of the 
differences between the two subsamples are denoted in the column "Difference." 
 

Panel A: Full sample 

 
NOBS Mean STD P25 Median P75 

Assets (billions) 1734 12.63 38.01 2.04 4.45 11.94 
Leverage 1734 0.22 0.16 0.11 0.21 0.32 
Market to book 1734 2.63 2.07 1.42 1.97 3.03 
Cash to asset 1734 0.14 0.17 0.03 0.07 0.20 
Abs chg of cash flow  1734 0.04 0.04 0.02 0.03 0.06 
# of Segments 1734 2.42 1.69 1 2 3 
CEO age 1732 59 8.01 54 59 64 
Tenure 1698 7.8 7.11 2.88 5.5 10.01 
Bonus to total compensation 1734 0.16 0.16 0.02 0.13 0.25 
Pay-performance sensitivity (millions)  1734 2.84 22.46 2.38 5.43 1.25 

 
 
Panel B: Subsamples of short vs. long horizon CEO 

 

Short horizon 
CEO 

Long horizon 
CEO Difference 

Assets (billions) 12.12 12.98 -0.86 
Leverage 0.22 0.22 0.00 
Market to book 2.72 2.57 0.15 
Cash to asset 0.12 0.16 -0.05*** 
Abs chg of cash flow  0.04 0.05 -0.00 
# of Segments 2.45 2.39 0.07 
CEO age 63.05 56.19 6.86*** 
Tenure 8.66 7.2 1.46*** 
Bonus to total Compensation 0.17 0.15 0.02** 
Pay-performance sensitivity (millions)  3.51 2.37 1.14 
% of observations using derivatives 84% 77%  
Total notional derivative ($mil) 1544.39 908.01 636.38* 
Derivative Ratio 0.08 0.06 0.02*** 

*, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively. 
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subsamples of firms with “short horizon CEOs” and “long horizon CEOs”. The two 

groups of firms are very similar in firm characteristics, except average cash to assets ratio 

during the prior three years. Compared to “long-horizon CEOs,” “short horizon CEOs” 

are significantly older (by construction), have a longer CEO tenure and greater fraction of 

bonus in compensation. Among firms with “short horizon CEOs”, about 84% of them use 

financial derivatives to hedge, whereas 77% of firms with “long horizon CEOs” use 

derivatives.  Both mean values of derivative amount and derivative ratio are significantly 

larger in firms with “short horizon CEOs”. This result is consistent with our hypothesis 

H3.1A. 

 

3.4. Empirical Results 

 In this section, we present evidence on the effect of short horizon CEOs on the 

extent of derivative hedging, and how the association between CEO time horizon and 

derivative hedging is affected by pension entitlement and corporate governance. 

3.4.1. Effect of CEO Time Horizon and Derivative Hedging 

To investigate the association between CEO time horizon and derivative hedging, 

we estimate the following model by controlling many factors that were documented to be 

determinants of derivative uses: 

                                                              (3.1) 

We use two measures for SHORT HORIZON CEO. Short horizon CEO is equal to one if 

a CEO is the last 5 years of his/her tenure and zero otherwise. Short horizon 60 CEO is 

equal to one if the CEO is in the last 5 years of his/her tenure, and eventually departs 
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from the job because of "Retirement" or undisclosed reason but over 60 years old. 

Following Guay and Kothari (2003), we control for leverage, size (Ln(asset)), fraction of 

total pay as bonus, sensitivity of CEO wealth to stock price, liquidity (average cash to 

assets ratio during the prior three years),  cash flow volatility (average absolute change in 

annual cash flow from operation activities divided by assets during the prior three years), 

and number of business segments. We also include 3-digit SIC industry dummies to 

control for industry effect.  

 The result is reported in Table 3.2. In columns (1) and (2), we estimate a probit 

model explaining the decision of using derivatives or not. In the model, the dependent 

variable equals one if the firm use financial derivatives and zero otherwise. In column (1), 

we find a significant positive coefficient estimate of                    suggesting that 

CEOs with short horizon are more likely to use derivatives (marginal effect is 5%, i.e., on 

average, CEOs with short horizon are 5% more likely to used derivatives).  

 One concern of the above result is that some CEOs with short horizon might be 

forced to depart from their jobs, and the association between CEO time horizon and 

derivative hedging might be driven by certain firm characteristics, e.g., poor performance 

(omitted variable problem). To address this concern, we adopt an alternative measure of 

CEO time horizon by restricting our attention to CEO departures representing planned 

retirements. Accordingly, we eliminate non-retirements from our sample excluding 

departures due to sickness, death or forced turnover. Then we define an alternative 

measure, “Short horizon 60 CEO” that is equal to one if the CEO is in the last 5 years of 

his/her tenure, and departs from the job because of "Retirement" or undisclosed reason, 

and zero otherwise. If departures are due to undisclosed reason, we further require the  
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Table 3.2: Effect of CEO time horizon on derivative uses 

This table reports the results on how CEO time horizon affects derivative uses. In columns (1) and (2), we estimate probit models where the 
dependent variable is equal to one if a firm uses derivatives and zero otherwise. In columns (3) to (6), we estimate OLS models where the 
dependent variable is derivative ratio. Short horizon CEO is a dummy variable that equals one if the CEO is in the last 5 years of his/her tenure, 
and zero otherwise. Short horizon 60 CEO is a dummy variable that equals one if the CEO is in the last 5 years of his/her tenure and eventually 
departs from the job because of "Retirement" or undisclosed reason but over 60 years old, and zero otherwise. All other variables are as described 
in Appendix F. P values based on robust standard errors are reported in parentheses.  
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 Probit Model  OLS Model 

 

Use  
Derivatives 

Use  
Derivatives 

Derivative  
Ratio 

Derivative 
Ratio 

Derivative 
Ratio 

Derivative 
Ratio 

 (1) (2) (3) (4) (5) (6) 
Short horizon CEO 0.133*  0.010* 

 
0.010* 0.010* 

 
(0.076)  (0.065) 

 
(0.076) (0.079) 

Short horizon 60 CEO  0.213** 
 

0.012**   

 
 (0.011) 

 
(0.037)   

CEO age     0.000  

 
    (0.878)  

Tenure      -0.000 

 
     (0.302) 

Leverage 0.862*** 0.827** 0.099*** 0.101*** 0.100*** 0.105*** 

 
(0.005) (0.015) (0.000) (0.000) (0.000) (0.000) 

Ln(asset) 0.172*** 0.169*** 0.012*** 0.010*** 0.012*** 0.012*** 

 
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Bonus to total compensation -0.552** -0.644** -0.015 -0.022 -0.015 -0.010 

 
(0.018) (0.011) (0.279) (0.118) (0.271) (0.461) 

Market to book 0.019 0.026 0.001 0.002 0.001 0.002 

 
(0.300) (0.319) (0.299) (0.240) (0.304) (0.241) 

Pay-performance sensitivity 0.000 -0.000 0.000 -0.000* -0.000 -0.000 

 
(0.349) (0.887) (0.333) (0.072) (0.352) (0.406) 

Cash to asset -0.205 -0.522 0.025 0.021 0.025 0.033 

 
(0.485) (0.120) (0.206) (0.307) (0.209) (0.112) 

Abs chg of cash flow  -1.000 -0.949 0.046 0.055 0.049 0.047 

 
(0.135) (0.209) (0.234) (0.185) (0.216) (0.235) 

# of Segments 0.095*** 0.106*** 0.003 0.003 0.003 0.003 

 
(0.000) (0.000) (0.228) (0.180) (0.231) (0.171) 

Constant -2.920*** -2.895*** -0.073*** -0.063*** -0.076*** -0.072*** 

 
(0.000) (0.000) (0.000) (0.006) (0.010) (0.001) 

Industry fixed effect Yes Yes Yes Yes Yes Yes 
Observations 1,531 1,314 1,734 1,524 1,732 1,698 
Adjusted R2 - - 0.268 0.284 0.267 0.268 
Pseudo R2 0.148 0.159 - - - - 
*, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively.
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CEOs to be older than 60 years old since CEOs are more likely to exit due to retirement 

when they are over 60 years old. As shown in column (2), Short horizon 60 CEO is 

positively related to the likelihood of using derivatives, and the result is significant at the 

1% level.  

In columns (3)-(6), we examine the relationship between CEO time horizon and 

derivative ratio, and results of OLS regressions are reported. In these models, the 

dependent variable is                 , which is calculated as total notional value 

of foreign exchange and interest rate derivatives scaled by book value of total assets. 

Similarly, we find both measures of short horizon CEO are significantly related to 

derivative ratio.   The result is also economically significant. Based on the coefficient 

estimate in column (3), CEOs with short horizon use 16% more derivatives scaled by 

assets than CEOs with long horizon.14  

Since retiring CEOs are more senior in age and tenure, senior CEOs are more 

conservative because of their ages, and senior CEOs are likely to be more entrenched 

thereby having greater power to pursue private benefits. As a result, the positive relation 

between CEO short horizon and derivative hedging might be a product of the CEO age 

and tenure effect rather than the pension consideration. To address this concern, we 

control in the OLS regressions for CEO age and tenure and results are presented in 

columns (5) and (6) respectively. Even after controlling for CEO age and tenure, the 

coefficient estimates on short horizon CEO remains positive and significant in both 

                                                            
14 Given that the sample average                  is 6.3%,  and the coefficient estimate of short 
horizon is 0.010, it accounts for 16% of the average                   
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models. These results indicate that the positive relation between CEO time horizon and 

derivative hedging is unlikely driven by the CEO age and tenure effect. 

3.4.2. Propensity Score Analysis 

 A related concern of the results in Table 3.2 is that retiring CEOs are selected by 

certain types of companies that desire for implementing more corporate hedging. One 

way to mitigate this concern is the use of propensity score matching (e.g., Heckman, 

Ichimura, and Todd, 1997).  We model a firm's propensity to select a short horizon 

retiring CEO as a function of firm’s size, leverage ratio,  market to book ratio, liquidity, 

cash flow volatility, number of segments, and firm age. The Panel A of Table 3.3 reports 

the results of probit estimates of the determinants of choosing short horizon CEOs. We 

find that firms with lower leverage, high market to book ratio and liquidity are more 

likely to hire retiring CEOs. Next we identify for each firm with short horizon CEO a 

matched firm with long horizon CEO based on the closest propensity score (i.e., nearest 

neighbor matching) derived from the probit model. Panel B reports the summary statistics 

of the two subsample of matched firms with short horizon CEOs and long horizon CEOs. 

The differences in firm characteristics between the two subsample are largely reduced 

after the matching process, particularly with respect to the Cash to asset ratio. Without 

matching, the mean difference of Cash to asset ratio is 4% and highly significant. After 

propensity score matching, the mean difference is reduced to 1% and statistical 

insignificant.  

 In Panel C, we examine the difference in derivative hedging in the two groups of 

firms with short and long horizon CEOs constructed using propensity score matching.   
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Table 3.3: Propensity score matching and Heckman selection model 
 
This table reports the results of addressing the sample selection problem. Panel A reports the results of a 
probit regression that determines the matching of firm characteristics and short horizon CEOs. The 
dependent variable is equal to one if a firm has a short horizon CEO and zero otherwise. Panel B presents 
mean values of firm characteristics for firms with short horizon CEOs and their matched firms with long 
horizon CEOs. To create a matched long horizon sample, for every firm with a short horizon CEO, we 
search for a firm that has a long horizon CEO, but has the closest propensity score to chose a retiring CEO, 
i.e., nearest neighbor matching. Mean differences between the two groups are reported in the column 
labeled "Difference". Panel C reports the average treatment on the treated (ATT) based on nearest neighbor 
matching and radius matching by propensity score. Panel D reports the second stage regression of a 
Heckman's two-stage regression. The dependent variable "Derivative Ratio" is calculated as total notional 
value of derivatives divided by asset. Short horizon CEO is a dummy variable equals one if the CEO is in 
the last 5 years of a CEO's tenure, and zero otherwise. All other variables are as described in Appendix F.  
*, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively. 
 
Panel A: Propensity to have a short horizon CEO 

 
Dependent variable = Short horizon CEO 

Leverage -0.514** 

 
(0.026) 

Ln(asset) 0.005 

 
(0.857) 

Market to book 0.069*** 

 
(0.000) 

Cash to asset -1.257*** 

 
(0.000) 

Abs chg of cash flow 0.670 

 
(0.246) 

# of Segments -0.007 

 
(0.706) 

Ln(Firm age) 0.161*** 

 
(0.001) 

Constant -0.712*** 

 
(0.005) 

Observations 1,734 
Pseudo R2 0.0263 
 
Panel B: Summary statistics of firms with short vs. long horizon CEOs: Propensity score 
nearest neighbor matching 

 
Short horizon CEO Long horizon CEO Difference 

Assets (billions) 12.12 14.69 -2.58 
Leverage 0.22 0.22 0.00 
Market to book 2.72 2.60 0.12 
Cash to asset 0.12 0.13 -0.01 
Abs chg of cash flow  0.04 0.04 0.00 
# of Segments 2.46 2.44 0.01 
NOBS 709 709  
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Panel C: Average derivative ratios in subsample of firms with short and long horizon 
CEOs via propensity score matching 
  Derivative Ratio 
  Nearest Neighbor Matching Radius Matching 
Short horizon sample 0.077 0.077 
Matched long horizon sample 0.064 0.063 
Difference 0.013*** 0.014*** 
  (0.01) (0.01) 
 
Panel D: Heckman's second stage regression 
  Dependent variable = Derivative ratio 

 
(1) 

Short horizon CEO 0.011* 

 
(0.055) 

Leverage 0.247*** 

 
(0.002) 

Ln(asset) 0.002 

 
(0.705) 

Bonus to total compensation -0.016 

 
(0.258) 

Market to book -0.015* 

 
(0.058) 

Pay-performance sensitivity -0.000 

 
(0.192) 

Cash to asset 0.425** 

 
(0.027) 

Abs chg of cash flow  -0.129 

 
(0.137) 

# of Segments 0.002 

 
(0.379) 

Inverse Mills Ratio -0.385** 

 
(0.035) 

Constant 0.344* 

 
(0.084) 

Observations 1,734 
Adjusted R2 0.268 
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Using the nearest neighbor matching procedure, we find that the mean derivative ratio of 

the short horizon sample is 1.3% greater than that of the matched long horizon sample, 

and the difference is significant at the 1% level. The average treatment effect of 1.3% is 

equivalent to an increase of 21% in derivative ratio, given that the sample mean of 

derivative ratio is 6.5%. As a robustness check, we identify for each short horizon firm 

multiple long horizon firms with a propensity score within ±0.1 range (i.e., radius 

matching). Similarly we find a significantly higher derivative ratio in the firms with short 

horizon CEOs than in those with long horizon CEOs. Average treatment effect is 0.014, 

both statistically and economically significant. Finally we estimate a Heckman's (1979) 

two-stage model to take into account the sample selection bias. We first estimate the 

probit model as shown in Panel A, then compute the inverse Mills ratio, then include it in  

equation (3.1) as an additional regressor. As shown in Panel D of Table 3.3, the 

coefficient estimate of  short horizon CEO remains positive and significant. In summary, 

we find strong support to our hypothesis H3.1A: Both the likelihood and the level of 

derivatives use are significantly greater in firms with short horizon CEOs. The propensity 

score matching and Heckman model indicate that the results are robust, unlikely driven 

by the sample selection problem.  

3.4.3. Pension 

As we stated in hypothesis H3.1B, future pension consideration is the underlying 

force for retiring CEOs to engaging in more corporate hedging. To investigate this 

hypothesis, we examine how pension entitlement affects of the relationship between 

derivative hedging and CEOs time horizon. If pension entitlement is indeed driving force, 

we expect that short horizon CEOs will use derivatives to a greater extent when they are 
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entitled with pensions at workplace. Therefore, we estimate the following regression 

models: 

 

                                                       

                                                         (3.2) 

 

where              is an indicator equal to one if the CEO is entitled to pension 

payment and zero otherwise. The coefficient of our most interest is   , and hypothesis 

H3.1B implies that    should be significantly positive.  

Since firms are not required to disclose CEO pension payments as part of 

compensation until 2006, we have only one year of 213 observations in our sample with 

such information. The OLS regression results are reported in column (1) of Table 3.4. 

While the coefficient on short horizon itself is insignificant, the interaction term of  

                               is positive and significant at the 10% level, 

which is consistent with our hypothesis H3.1B. 

Since firms’ pension policy is generally stable over time, we assume that the firms 

that pay CEO pensions in 2006 have had paid pensions since the beginning of our sample 

period, 1996. This approach allows us to expand analysis to the full sample and the OLS 

regression result is reported in column (2). We find that the coefficient on short horizon 

CEO is positive and marginally significant at the 10% level, the interaction term of 

                               is positive and significant at the 5% level. 

This result lends support to our hypothesis H3.1B, suggesting that short horizon CEOs 

are associated with greater extent of derivative hedging, particularly when they are  
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Table 3.4: Effect of pension entitlement on relationship between CEO time horizon and 
derivative ratio 
 
In this table we examine how CEO pensions affect the relationship between CEO time 
horizon and derivative ratio. 2006 is the first year that CEO pension data are available on 
the Compustat ExecuComp database. We estimate an OLS regression using only the data 
in year 2006 in column (1). Alternatively we assume that firms that pay CEOs pensions 
in 2006 have had paid pension since the beginning the sample period, i.e., 1996. This way 
we are able to conduct an OLS regression using the full sample period of 1996-2006 in 
column (2). With pension is a dummy variable that equals one if CEO is entitled with 
pension payments, and zero otherwise. All other variables are as described in Appendix F.  
*, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively. 
 
 
  Dependent variable = Derivative ratio 

 
(1) (2) 

Short horizon CEO -0.074 0.010* 

 
(0.160) (0.065) 

With pension -0.010 0.005 

 
(0.664) (0.653) 

Short Horizon CEO*With pension 0.106* 0.016** 

 
(0.064) (0.038) 

Leverage 0.186*** 0.099*** 

 
(0.003) (0.000) 

Ln(asset) -0.005 0.013*** 

 
(0.424) (0.000) 

Bonus to total compensation -0.038 -0.016 

 
(0.685) (0.248) 

Market to book 0.018** 0.001 

 
(0.015) (0.373) 

Pay-performance sensitivity -0.000 -0.000 

 
(0.549) (0.359) 

Cash to asset -0.064 0.027 

 
(0.336) (0.224) 

Abs chg of cash flow  -0.007 0.050 

 
(0.941) (0.205) 

# of Segments 0.008 0.003 

 
(0.181) (0.057) 

Constant 0.041 -0.076*** 

 
(0.514) (0.001) 

Observations 213 1,192 
Adjusted R2 0.327 0.316 
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entitled with pension payments. It implies that increased corporate hedging by retiring 

CEO is driven by the safety concern about their pension.  

3.4.4. The effect of corporate governance 

We have shown above that CEOs use more derivatives to hedge when they 

approach retirement, particularly for those with accumulated pension to be paid in the 

future. A nature question arising is whether the increase in derivative hedging is 

beneficial for firm value. We can interpret the relationship in two ways: First, it may 

suggest that the misalignment due to the incentive of inside debt may exacerbate agency 

conflict between shareholders and managers. Second, it is also likely that firms with 

certain risk preference are matched with certain type of CEOs, in this case, retiring CEOs. 

Therefore, derivatives are optimally implemented by retiring CEOs and there is no 

agency cost involved.  

Existing literature has argued that good corporate governance mechanisms can 

reduce information asymmetry and moral hazard problem, thereby mitigating this agency 

conflict (e.g., Gompers, Ishii, and Metrick, 2003). Therefore, it is interesting to see how 

and to what extent shareholder governance can play a role in managers’ hedging decision. 

If there is a conflict between shareholder and managers regarding corporate risk 

management policy, we expect stronger shareholder governance allows shareholder to 

have better assessment about firms’ risk management activities, and firms optimally 

choose the amount of derivatives they use. In that case, hedging should not be related to 

manager's time horizon. On the other hand, if shareholder governance is weak, CEO has 

every incentive to pursue his or her personal interests. And therefore, horizon problem 

leads the unmonitored CEO to hedge more when he or she is approaching retirement. 
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 To examine our hypotheses H3.2A and H3.2B, we separate our sample into two 

groups: firms with strong governance and those with weak governance based on the 

sample median value of the G-index (Gompers, Ishii, and Metrick, 2003), whether CEO 

is the chairman of board (CEO duality), or the sample median of institutional ownership.  

Firms with G-index score below the sample median are categorized as strong governance 

and the rest are with weak governance. Block holding above the sample median is 

considered as “High” Block holding, and the rest are with “Low” Block holding. We then 

estimate equation (3.1) in the subsamples and the results are reported in Table 3.5. As 

shown in columns (1)-(2), we find that Short horizon CEO is significantly positively 

related to derivative ratio only in the subsample of firms with weak governance as 

reflected in G-index. We obtain similar results as we sort the sample according to CEO's 

duality and institutional holding. In firms with weak corporate governance, short horizon 

CEOs on average use 22% (0.014/0.063) to 30% (0.019/0.063) more derivatives than in 

firms with long horizon CEOs. In contrast, there is little significant difference in 

derivative ratio between firms with short horizon CEOs and those with long horizon 

CEOs when corporate governance is strong. 

In summary, we find evidence that supports hypothesis H3.2A. Specifically, the 

relationship between  short horizon CEO and derivative ratio exists only in firms with 

weak corporate governance. This finding implies that increased derivative hedging by 

retiring CEOs does not enhance firm value. Consequently such a desire of excessive 

hedging by retiring CEOs is curbed by shareholders via a strong corporate governance.  
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Table 3.5: Effect of corporate governance on the difference in derivatives use in firms with short horizon and long horizon CEOs 

In this table we examine in multiple regressions how the extent of corporate governance affects the relationship between CEO time horizon and derivative 
hedging. The dependent variable "Derivative Ratio" is calculated as total notional value of derivatives divided by total assets. Short horizon CEO is a dummy 
variable that equals one if the CEO is in the last 5 years of his/her tenure, and zero otherwise. G-index is the governance index described in Gompers, Ishii and 
Metrick (2003). Firms with G-index score below the sample median are categorized as strong governance and the rest are with weak governance. CEO duality is 
whether CEO is chairman of board, Block holding is the percentage of block holding by institutional investors. Block holding above the sample median is 
considered as “High” Block holding, and the rest are with “Low” Block holding. All other variables are as described in Appendix F.  *, ** and *** indicate 
statistical significance at the 10%, 5% and 1% level, respectively. 
  G-index CEO duality Block holding 

 
Weak Gov Strong Gov Dual Non- Dual Low High 

  (1) (2) (3) (4) (5) (6) 
Short horizon CEO 0.018** 0.008 0.014** -0.013 0.019** 0.001 

 
(0.019) (0.246) (0.033) (0.304) (0.029) (0.860) 

Leverage 0.176*** 0.089*** 0.116*** 0.050 0.149*** 0.067** 

 
(0.001) (0.005) (0.000) (0.369) (0.000) (0.014) 

Ln(asset) 0.023*** 0.011*** 0.011*** 0.019*** 0.014*** 0.008** 

 
(0.000) (0.001) (0.000) (0.001) (0.000) (0.032) 

Bonus to total compensation -0.034* -0.014 -0.016 -0.020 -0.019 -0.007 

 
(0.086) (0.437) (0.353) (0.414) (0.505) (0.761) 

Market to book 0.010* 0.001 0.005** -0.002 0.001 0.001 

 
(0.064) (0.637) (0.020) (0.291) (0.754) (0.547) 

Pay-performance sensitivity -0.000** -0.000 -0.000 -0.000*** -0.000 -0.000 

 
(0.033) (0.112) (0.578) (0.001) (0.831) (0.239) 

Cash to asset 0.113** -0.004 -0.003 0.038 0.091** -0.012 

 
(0.023) (0.844) (0.906) (0.320) (0.024) (0.632) 

Abs chg of cash flow -0.028 0.011 -0.002 0.181 0.107 -0.008 

 
(0.647) (0.801) (0.953) (0.179) (0.244) (0.879) 

# of Segments 0.003 -0.002 0.003 -0.004 0.002 0.003 

 
(0.339) (0.476) (0.181) (0.349) (0.502) (0.187) 

Constant -0.209*** -0.037 -0.077*** -0.097** -0.111*** -0.025 

 
(0.000) (0.138) (0.004) (0.026) (0.001) (0.447) 

Observations 675 1,017 1,305 415 866 868 
Adjusted R2 0.349 0.436 0.310 0.146 0.252 0.311 
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3.5. Conclusion 

We document that CEO’s managerial time horizon has a significant effect on 

firms corporate hedging policy. CEOs are more likely to use derivatives and use 

significantly more derivatives when they approach retirement, i.e., when they have a  

short horizon. Propensity score matching method suggests that this finding is not driven 

by sample selection problem. We find that increases in derivative hedging are results of 

CEOs’ pension entitlement. Considering future pension payments, CEOs have greater 

incentive to limit firm risk so as to reduce the probability of bankruptcy as they approach 

retirement. Furthermore, we find that increase in hedging activities is restricted in firms 

with strong corporate governance (e.g., weak anti-takeover provision, non-dual CEO and 

high institutional investor holding), suggesting that increased hedging does not benefit 

shareholders. 



111 
 

REFERENCES CITED 

Acharya, Viral V., and Krishnamurthy V. Subramanian, 2009, Bankruptcy codes and 
innovation. Review of Financial Studies 22, 4949–4988.  

Adams, Rene´e B., and Daniel Ferreira, 2009, Women in the boardroom and their impact 
on governance and performance, Journal of Financial Economics 94, 291-309.  

Aghion, Philippe, and Peter Howitt. 1992, A Model of Growth Through Creative 
Destruction. Econometrica 60, 323–352. 

Aghion, Philippe, John Van Reenen, and Luigi Zingales, 2009, Innovation and 
institutional ownership, Working Paper, Harvard University. 

Allayannis, Y., Weston, J., 2001. The use of foreign currency derivatives and firm market 
value. Review of Financial Studies 14, 243–276. 

Altman, Edward I., 1968, Financial ratios, discriminant analysis, and the prediction of 
corporate bankruptcy, Journal of Finance 23, 589-609. 

Amihud, Yakov, and Baruch Lev, 1981. Risk reduction as a managerial motive for 
conglomerate mergers. Bell Journal of Economics 12, 605-617. 

Arrow, Kenneth J., 1962, Economic welfare and the allocation of resources of invention, 
in The rate and direction of inventive activity: Economic and social factors, edited 
by Richard Nelson 609–625. (Chicago University Press, Chicago, IL) 

Atanassov, Julian, Vikram Nanda, and Amit Seru, 2007, Finance and Innovation: The 
Case of Publicly Traded Firms, Working Paper, University of Chicago. 

Baird, Douglas G., and Robert K. Rasmussen, 2006, Private Debt and the Missing Lever 
of Corporate Governance, University of Pennsylvania Law Review 154, 1209–1251. 

Basu, Sudipta, and Gregory Waymire, Has the importance of intangibles really grown? 
And if so, why? Accounting and Business Research 38, 171-190. 

Bebchuk, Lucian A., and Jessie M. Fried, 2004, Pay without Performance: The 

Unfulfilled Promise of Executive Compensation (Harvard University Press, 
Cambridge, MA) 

Beneish, Messod, and Eric Press, 1993, Costs of technical violation of accounting-based 
debt covenants, The Accounting Review 68, 233–257. 

Beneish, Messod, and Eric Press, 1995, The resolution of technical default, The 

Accounting Review 70, 337–353.  



112 

 

Bertrand, Marianne, and Sendhil Mullainathan, 1999, Is there discretion in wage setting? 
A test using takeover legislation, Rand Journal of Economics 30, 535–554. 

Bertrand, Marianne, and Sendhil Mullainathan, 2003, Enjoying the quiet life? Corporate 
governance and managerial preferences, Journal of Political Economy 111, 1043–
1075. 

Bharath, Sreedhar, Sandeep Dahiya, Anthony Saunders, and Anand Srinivasan, 2007, So 
what do I get? The bank’s view of lending relationships, Journal of Financial 

Economics 85, 368-419.  

Bizjak, John, James Brickley, and Jeffrey Coles, 1993, Stock-based incentive 
compensation and investment behavior, Journal of Accounting and Economics 16, 
349–372. 

Black, Fischer, 1975, Bank funds management in an efficient market, Journal of 

Financial Economics, 2, 323-339. 

Brown, Gregory W., 2001. Managing foreign exchange risk with derivatives.  Journal of 

Financial Economics 60, 401-448. 

Brown, James R., and Bruce C. Petersen, Cash holdings and R&D smoothing, Journal of 

Corporate Finance 2011, 694-709. 

Burns, Natasha, and Simi Kedia, 2006, The impact of performance-based compensation 
on misreporting, Journal of Financial Economics 79, 35-67.  

Campello, Murillo, Chen Lin, Yue Ma, and Hong Zou, 2011. The real and financial 
implications of corporate hedging. The Journal of Finance 66, 1615-1647. 

Carter, David A., Daniel A. Rogers, and Betty J. Simkins, 2006. Does hedging affect firm 
value? Evidence from the US airline industry. Financial Management 35, 53-86. 

Cazier, Richard A., 2011 Measuring R&D curtailment among short horizon CEOs. 
Journal of Corporate Finance 17, 584-594. 

Chava, Sudheer, Praveen Kumar, and Arthur Warga, 2009, Managerial agency and bond 
covenants, Review of Financial Studies 23, 1120-1148. 

Chava, Sudheer, and Michael R. Roberts, 2008, How does financing impact investment? 
The role of debt covenants, Journal of Finance 63, 2085–2121. 

Chemmanur, Thomas J., and Paolo Fulghieri, 1994, Reputation, Renegotiation, and the 
Choice between Bank Loans and Publicly Traded Debt, Review of Financial Studies 
7, 475-506. 



113 

 

Chemmanur, Thomas, and Xuan Tian, 2011, Do anti-takeover provisions spur corporate 
innovation? Working Paper. 

Chen, Kevin, and K C. Wei, 1993, Creditors' decisions to waive violations of accounting-
based debt covenants, The Accounting Review 68, 218-232. 

Cohen, Lauren, Karl Diether, Christopher Malloy, 2012. Misvaluing innovation. Review 
of Financial Studies forthcoming. 

Coles Jeffrey L., Daniel D. Naveen, and Lalitha Naveen, 2006, Managerial incentives and 
risk-taking. Journal of Financial Economics 79, 431-468. 

Core, John E., Robert W. Holthausen, and David F. Larcker, 1999, Corporate governance, 
chief executive officer compensation, and firm performance, Journal of Financial 

Economics 51, 371-406. 

Core, John E., 2000, The directors’ and officers' insurance premium: an outside 

assessment of the quality of corporate governance, Journal of Law, Economics, and 

Organization 16, 449-477.   

Culp, Christopher, and Merton Miller, 1995, Hedging in the Theory of Corporate Finance: 
A Reply to Our Critics,  Journal of Applied Corporate Finance 8, 122-127 

Daniels, Ronald, and George C. Triantis, 1995, The role of debt in interactive corporate 
governance, California Law Review 83, 1073–1113. 

Dewatripont, Mathias, and Jean Tirole, 1994, A theory of debt and equity: Diversity of 
securities and manager-shareholder congruence, Quarterly Journal of Economics 
109, 1027-1054. 

Diamond, Douglas W., 1984, Financial Intermediation and Delegated Monitoring, 
Review of Economic Studies 51, 393-414. 

Diamond, Douglas W., 1991, Monitoring and reputation: The choice between bank loans 
and directly placed debt, Journal of Political Economy 99, 689-721. 

Dichev, Ilia D., and Douglas J. Skinner, 2002, Large sample evidence on the debt 
covenant hypothesis, Journal of Accounting Research 40, 1091–1123. 

Fama, Eugene F., 1985, What’s different about banks? Journal of Monetary Economics 
15, 29–39. 

Froot, Kenneth A., David S. Scharfstein, and Jeremy C. Stein, 1993, Risk Managements 
Coordinating Corporate Investment and Financing Policies, The Journal of Finance, 
48, 1629–1658. 



114 

 

Frydman, Carola, and Dirk Jenter, 2010, CEO Compensation, Working Paper, Stanford 
University. 

Gale, Douglas, and Martin Hellwig, 1985, Incentive-compatible debt contracts: The one-
period problem, Review of Economic Studies 52, 647-663. 

Gilson, Stuart C., and Michael R. Vetsuypens, 1993, CEO compensation in financially 
distressed firms: An empirical analysis, Journal of Finance 48, 425–458. 

Gompers, Paul, Joy Ishii, and Andrew Metrick, 2003, Corporate Governance and Equity 
Prices, Quarterly Journal of Economics 118, 107-155. 

Gopalakrishnan, V., and Mohinder Parkash, 1995, Borrower and lender perceptions of 
accounting information in corporate lending agreements, Accounting Horizons 9, 
13–26. 

Gorton, Gary, and James Kahn, 2000, The design of bank loan contracts, Review of 

Financial Studies 13, 331-364. 

Griliches, Zvi, 1990, Patent statistics as economic indicators: A survey. Journal of 

Economic Literature 28, 1661-1707. 

Guay, Wayne R., 1999, The sensitivity of CEO wealth to equity risk: an analysis of the 
magnitude and determinants, Journal of Financial Economics 53, 43–71. 

Guay, Wayne, and Sri Prakash Kothari, 2003, How much do firms hedge with derivatives? 
Journal of Financial Economics 70, 423-461. 

Hall, Bronwyn, 1992, Investment and research and development at the firm level: Does 
the source of financing matter? Working Paper No. 4096, National Bureau of 
Economic Research. 

Hall, Bronwyn, Adam Jaffe, and Manuel Trajtenberg, 2001, The NBER Patent Citations 
Data File: Lessons, Insights and Methodological Tools, Working Paper No. 8498, 
National Bureau of Economic Research. 

Hao, Kenneth Y., and Adam B. Jaffe, 1993, Effect of liquidity on firms’ R&D spending, 

Economics of Innovation and New Technology 2, 275-282. 

Hart, Oliver, and John Moore, 1998, Default and renegotiation: A dynamic model of debt, 
Quarterly Journal of Economics 113, 1-41. 

Haushalter, G. David, Financing policy, basis risk, and corporate hedging: Evidence from 
oil and gas producers. The Journal of Finance 55, 107-152. 



115 

 

He, Jie, and Xuan Tian, 2011, The Dark Side of Analyst Coverage: The Case of 
Innovation, Working Paper. 

Heckman, J. James, 1979,  Sample selection bias as a specification error, Econometrica 
47, 153-161. 

Heckman, J. James, Ichimura, Hidehiko, and Todd, Petra .E., 1997, Matching As An 
Econometric Evaluation Estimator: Evidence from Evaluating a Job Training 
Programme, Review of Economic Studies, 64, 605-654. 

Heckman, James J., Hidehiko Ichimura, and Petra E. Todd, 1998, Matching as an 
econometric evaluation estimator, Review of Economic Studies 65, 261–294. 

Himmelberg, Charles P., and Bruce C. Petersen, 1994, R&D and Internal Finance: A 
Panel Study of Small Firms in High-Tech Industries, Review of Economics and 

Statistics, 76, 38-51. 

Ivashina, Victoria, Vinay B Nair, Anthony Saunders, Nadia Massoud, and Roger Stover, 
2009, Bank Debt and Corporate Governance, Review of Financial Studies  22, 41-77.  

Jensen, Michael C., 1986, Agency costs of free cash flow, corporate finance, and 
takeovers, The American Economic Review, 76, 323–329.  

Jensen, Michael C., and William H. Meckling, 1976, Theory of the firm: Managerial 
behavior, agency costs and ownership structure, Journal of financial economics 3, 
305–360. 

Jin, Yanbo, and Philippe Jorion, 2006 Firm value and hedging: Evidence from US oil and 
gas producers. The Journal of Finance, 61, 893-919. 

John, Teresa A., and Kose John, 1993, Top-management compensation and capital 
structure, Journal of Finance 48, 949-974 

Kumar, Praveen and Ramon Rabinovitch, 2011, CEO Entrenchment and Corporate Risk 
Management, Working paper. 

Lambert, Richard A., David F. Larcker, and Keith Weigelt, 1993, The structure of 
organizational incentives, Administrative Science Quarterly 38, 438-461. 

Modigliani, Franco, and Merton H. Miller, 1958, The cost of capital, corporation finance 
and the theory of investment. American Economic Review, 53, 261-297. 

Morellec, Erwan, and Clifford W. Smith, 2007, Agency conflicts and risk management. 
Review of Finance 11, 1-23. 



116 

 

Nini, Greg, David C. Smith, and Amir Sufi, 2009, Creditor control rights and firm 
investment policy, Journal of Financial Economics 92, 400-420. 

Nini, Greg, David C. Smith, and Amir Sufi, 2010, Creditor control rights, corporate 
governance, and firm value, Working paper. 

Ortiz-Molina, Hernan, 2007, Executive compensation and capital structure: The effects of 
convertible debt and straight debt on CEO pay, Journal of Accounting and 

Economics 43, 69–93.  

Ozelge, Sadi, and Anthony Saunders, 2011, The Role of Lending Banks in Forced CEO 
Turnovers, Working paper. 

Petersen, Mitchell A., and Raghuram G. Rajan, 1994, The benefits of lending 
relationships: Evidence from small business data, Journal of Finance 49, 3-37. 

Rampini, Adriano, Amir Sufi, and S. Viswanathan, 2012, Dynamic risk management. 
Working paper. 

Roberts, Michael and Amir Sufi, 2009, Control rights and capital structure: An empirical 
investigation, Journal of Finance 64, 1657-1695. 

Romer, Paul M., 1986, Increasing Returns and Long-Run Growth, Journal of Political 

Economy 94, 1002-1037. 

Rosenberg, Nathan, 2004, Innovation and Economic, Working Paper, OECD 

Scherer, F. M., 1984, New perspectives on economic growth and technological 

innovation (Brookings Institution Press, Washington D.C.) 

Shleifer, Andre and Robert Vishny, 1997, A survey of corporate governance, Journal of 

Finance 52, 737- 783. 

Smith, Clifford W., and Rene M. Stulz, 1985, The Determinants of Firms' Hedging 
Policies, Journal of Financial and Quantitative Analysis, 20, 391–405. 

Stulz, Rene M., 1984. Optimal Hedging Policies. Journal of Financial and Quantitative 

Analysis, 19,127-140. 

Stulz, Rene, 2001, Does Financial Structure Matter for Economic Growth? A Corporate 
Finance Perspective, in Financial Structure and Economic Growth: A Cross-

Country Comparison of Banks, Markets, and Development, edited by Asli 
Demirguc-Kunt and Ross Levine (MIT Press, Cambridge, MA) 

Sundaram, Rangarajan K., and David L. Yermack, 2007, Pay me later: Inside debt and its 
role in managerial compensation, The Journal of Finance, 62, 1551-1588. 



117 

 

Sweeney, Amy P., 1994, Debt covenant violations and managers’ accounting responses, 

Journal of Accounting and Economics 17, 281-308. 

Townsend, Robert, 1979, Optimal contracts and competitive markets with costly state 
verification, Journal of Economic Theory 20, 265–293. 

Trajtenberg, Manuel, 1990. A penny for your quotes: patent citations and the value of 
information, RAND Journal of Economics 21, 325-342. 

Tufano, Peter, 1996 Who manages risk? An empirical examination of risk management 
practices in the gold mining industry The Journal of Finance 51, 1097-1137. 

Tufano, Peter, 1998, Agency Costs of Corporate Risk Management, Financial 

Management, 27, 67-77 

Zingales, Luigi, 2000, In search of new foundations, Journal of Finance 55, 1623-1653. 



118 
 

APPENDIX A. 

DEFINITION OF VARIABLES IN CHAPTER 1 

Variables Definition 
CEO Characteristics 

Total Compensation 
Salary, bonus, other annual, total value of restricted stock granted, total 
value of stock options granted (using Black-Scholes), long-term 
incentive payouts, and all other total. 

Delta The dollar change in the value of the CEO’s wealth for a one-percent 
change in the stock price.  

Vega The dollar change in the value of the CEO’s wealth for a 0.01 change in 
the annualized standard deviation of stock returns. 

Male A dummy variable that equals one if the CEO is male, and zero 
otherwise. 

Firm Characteristics 

#Segments Number of business segments as stated in the Compustat segment 
database. 

Tobin's Q Ratio of market value of assets (book value of assets minus book value 
of equity plus market value of equity) to book value of assets. 

ROA Earnings before interest, taxes, depreciation, and amortization to book 
value of assets. 

Return volatility Standard deviation of monthly stock returns over the previous five 
years. 

Book leverage Ratio of total debt to book value of asset. 
Stock return Annual stock holding period return. 

Bank Control Measures 

Strength of prior lending 
relationship 

The fraction of all loans received by a particular borrower during the 
previous 5 years that were arranged by a particular bank. Specifically, 
for borrower j in year t, the amount of loans arranged by bank i (and its 
predecessors) during the previous 5 years is divided by the total amount 
of loans taken by borrower j during that period. 

Existence of lending 
relationship 

A dummy variable equals one if a particular bank has ever lent as a lead 
arranger to a particular borrower during the previous 5 years, and zero 
otherwise 

Bank reputation 
Banks' lending market shares, computed as the dollar amount of loans 
arranged by a particular lead bank during the previous 5 years divided 
by the total amount of loans issued in the market in the same period. 

Shareholder Governance Measures 

GIM The governance index described in Gompers, Ishii and Metrick (2003). 
Director_own (%) Sum of percentage shares owned by all directors. 
CEO_own (%) Percentage shares owned by CEO. 
Independence Fraction of independent directors. 
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Dual A dummy variable taking a value of one if the CEO is chairman of 
board, and zero otherwise. 
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APPENDIX B. 

DEFINITION OF VARIABLES IN CHAPTER 2 

Variables Definition 
Measures of Innovation 

Pat Total number of patents filed (and eventually granted) in a given year 
after adjustment for truncation 

Cit  Number of non-self citations received per patent in a given year after 
adjustment for truncation 

Firm Characteristics 

LnSale Natural logarithm of sales 

ROA Earnings before interest, taxes, depreciation, and amortization divided 
by book value of total assets 

R&D/asset Research and development expenditure divided by book value of total 
assets, set to zero if missing 

Capex/asset Capital expenditure scaled by book value of total assets 

Leverage Ratio of total debt to book value of total asset 

Tobin’s Q Ratio of market value of assets (book value of assets minus book value 
of equity plus market value of equity) to book value of total assets 

Inst-hold 
The institutional holdings (%) for firm, calculated as the arithmetic 
mean of the four quarterly institutional holdings reported through form 
13F 

Firmage Age of firm since its appearance on COMPUSTAT 

Tangibility Net physical plant, property, and equipment scaled by book value of 
total assets 

HIndex Herfindahl index of 4-digit SIC industry where firm i belongs, based on 
sales 

KZIndex KZ index is calculated as -1.002*Cash flow + 0.28*Tobin’s 
Q+3.18*Leverage-39.368*Dividends-1.315*Cash holdings 

Z-Score 
The sum of 3.3 times earnings before interest and taxes, sales, 1.4 times 
retained earnings, and 1.2 times net working capital all divided by total 
assets, and 0.6 times market value of equity divided by total liabilities 

Innovative_Ind 
A dummy variable taking a value of one if the firm operates in a Fama-
French 49 industry that more than 20% of the firms in that industry are 
granted at least one patent in a given year, and zero otherwise. 

Bank Control Measures 

Strength of prior lending 
relationship 

The fraction of all loans received by a particular borrower during the 
previous 5 years that were arranged by a particular bank. Specifically, 
for borrower j in year t, the amount of loans arranged by bank i (and its 
predecessors) during the previous 5 years is divided by the total amount 
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of loans taken by borrower j during that period. 

Existence of lending 
relationship 

A dummy variable equals one if a particular bank has ever lent as a lead 
arranger to a particular borrower during the previous 5 years, and zero 
otherwise 

Bank lending market 
share 

Computed as the dollar amount of loans arranged by a particular lead 
bank during the previous 5 years divided by the total amount of loans 
issued in the market in the same period 
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APPENDIX C. 

FINANCIAL COVENANT VIOLATIONS AND R&D SPENDING 

 
This figure presents the average R&D-to-asset ratio (Y-axis variable) around covenant violation (year 0 is 
the year of covenant violation) versus that in Z-Score matched non-violation sample during the same 
period as the control group.  
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APPENDIX D. 

R&D EXPENDITURE FOLLOWING COVENANT VIOLATIONS:  

A DIFFERENCES-IN-DIFFERENCES TEST 
 
This table reports the results of a differences-in-differences test on how R&D expenditure in a firm is affected 
following covenants violation. In columns (1) and (2), we include the full sample of violation and non-violation 
firms over the entire sample period of 1996-2003.  For those firms that violate covenants more than once, we only 
keep the first violation. In columns (3) and (4), and columns (5) and (6), we provide the results using ROA matched 
sample, and Z-Score matched sample as control group, respectively. The dependent variable is R&D-to-asset ratio. 
Post is a dummy variable that equals one in the years after violation, and zero otherwise. Violator is a dummy 
variable that equals one (zero) for a violation (non-violation) firm. All other variables are as described in Appendix 
B. P values based on standard errors clustered by firms are reported in parentheses.  

 
Full Sample Matched by ROA Matched by Z-Score 

 
(1) (2) (3) (4) (5) (6) 

Post*Violator -0.004 -0.004 -0.003 -0.003 -0.003 -0.003* 

 
(0.222) (0.254) (0.190) (0.200) (0.114) (0.089) 

LnSale -0.010*** -0.010*** -0.006** -0.005* -0.008** -0.007** 

 
(0.000) (0.001) (0.043) (0.098) (0.011) (0.028) 

ROA -0.010 -0.041*** -0.004 -0.039*** -0.003 -0.030** 

 
(0.368) (0.000) (0.724) (0.000) (0.790) (0.013) 

Lagged R&D/assets 0.193***   0.235***   0.176*** 
 

 
(0.000)   (0.000)   (0.000) 

 Capex/asset 0.051** 0.064** 0.032 0.042** 0.035 0.039* 

 
(0.047) (0.015) (0.120) (0.044) (0.104) (0.073) 

Leverage -0.011 -0.017 -0.006 -0.014 -0.009 -0.016 

 
(0.288) (0.140) (0.510) (0.151) (0.329) (0.105) 

Tobin’s Q -0.003*** -0.003*** -0.003** -0.001 -0.003** -0.001 

 
(0.000) (0.000) (0.039) (0.374) (0.029) (0.263) 

Inst-hold -0.008 -0.013** 0.010 0.004 0.005 -0.001 

 
(0.210) (0.040) (0.186) (0.640) (0.539) (0.908) 

LnFirmage 0.002 0.004 -0.013 -0.011 -0.009 -0.008 

 
(0.845) (0.690) (0.238) (0.365) (0.390) (0.521) 

Tangibility 0.022 0.048*** -0.001 0.015 0.001 0.011 

 
(0.203) (0.007) (0.950) (0.414) (0.942) (0.550) 

HIndex -0.015 -0.014 0.026 0.030 0.034* 0.037* 

 
(0.417) (0.487) (0.164) (0.132) (0.083) (0.066) 

KZIndex -0.000 0.000 0.000 0.000 0.000 0.000 

 
(0.884) (0.356) (0.683) (0.184) (0.639) (0.163) 

Z-Score 0.001*** 0.000* 0.000 -0.000 0.000 -0.000 

 
(0.009) (0.068) (0.550) (0.441) (0.740) (0.638) 

Year fixed effect Yes Yes Yes Yes Yes Yes 
Firm fixed effect Yes Yes Yes Yes Yes Yes 
Constant 0.119*** 0.125*** 0.110*** 0.120*** 0.110*** 0.117*** 

 
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Observations 25540 25540 15418 15418 15418 15418 
Adjusted R2 0.715 0.708 0.808 0.8 0.821 0.817 
*, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively. 
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APPENDIX E. 

CORPORATE INNOVATION FINANCIAL COVENANT VIOLATIONS: LONG TERM EFFECT 

This table presents the mean level or changes in the mean level of corporate innovation in the year before and several years after violations of financial covenants. 
Panel A (B) compares the year before and second (third) year after violations of financial covenants. In each table, we measure both quantity and quality of 
patent. The quantity of patent is measured as the number of patents filed (and eventually granted) in a given year (Pat). The quality of patent is measured as the 
number of non-self citations received per patent in a given year (Cit). From the left to the right, the tables provide the comparisons between covenant violator and 
non-violating matched firm, matched by ROA, R&D-to-asset ratio or Z-Score in the violation year, respectively. P value of testing whether the differences are 
significantly difference from zero are provided in parentheses. *, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively. 

Panel A: t-1 vs. t+2 

  Matched by ROA Matched by R&D Matched by Z-Score 

  
Violation 
sample 

Non-
violation 
sample Difference 

Violation 
sample 

Non-
violation 
sample Difference 

Violation 
sample 

Non-
violation 
sample Difference 

Patt-1 2.55 2.55 -0.00 2.52 2.16 0.35 2.50 2.32 0.19 
  

  
(0.99) 

  
(0.10) 

  
(0.48) 

Patt+2 1.95 2.55 -0.60** 1.94 2.22 -0.29 1.93 2.15 -0.22 
  

  
(0.02) 

  
(0.17) 

  
(0.02) 

∆ Pat -0.60*** -0.00 -0.59*** -0.58*** 0.06 -0.64*** -0.57*** -0.17 -0.40** 
  (0.00) (0.99) (0.00) (0.00) (0.63) (0.00) (0.00) (0.17) (0.02) 
NOBS   1264     1264     1264   

  Matched by ROA Matched by R&D Matched by Z-Score 

  
Violation 
sample 

Non-
violation 
sample Difference 

Violation 
sample 

Non-
violation 
sample Difference 

Violation 
sample 

Non-
violation 
sample Difference 

Citt-1 4.65 5.45 -0.80** 4.66 4.93 -0.27 4.66 5.25 -0.59 
  

  
(0.03) 

  
(0.47) 

  
(0.12) 

Citt+2 1.48 1.95 -0.47** 1.48 1.95 -0.47** 1.48 2.07 -0.59*** 
  

  
(0.02) 

  
(0.02) 

  
(0.00) 

∆ Cit -3.16*** -3.50*** 0.33 -3.18*** -2.98*** -0.20 -3.18*** -3.18*** 0.00 
  (0.00) (0.00) (0.40) (0.00) (0.00) (0.61) (0.00) (0.00) (1.00) 
NOBS   1264     1264     1264   

*, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively.  
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Panel B: t-1 vs. t+3 
  Matched by ROA Matched by R&D Matched by Z-Score 

  
Violation 
sample 

Non-
violation 
sample Difference 

Violation 
sample 

Non-
violation 
sample Difference 

Violation 
sample 

Non-
violation 
sample Difference 

Patt-1 2.68 2.68 -0.00 2.65 2.46 0.19 2.63 2.39 0.24 
  

  
(1.00) 

  
(0.57) 

  
(0.52) 

Patt+3 1.90 2.96 -1.06*** 1.88 2.79 -0.91*** 1.87 2.21 -0.34 
  

  
(0.00) 

  
(0.00) 

  
(0.27) 

∆ Pat -0.78*** 0.27 -1.06*** -0.77*** 0.33 -1.10*** -0.76*** -0.18 -0.58* 
  (0.00) (0.14) (0.00) (0.00) (0.12) (0.00) (0.00) (0.25) (0.06) 
NOBS   760     760     760   

 

  Matched by ROA Matched by R&D Matched by Z-Score 

  
Violation 
sample 

Non-
violation 
sample Difference 

Violation 
sample 

Non-
violation 
sample Difference 

Violation 
sample 

Non-
violation 
sample Difference 

Citt-1 5.23 6.54 -1.31** 5.21 5.49 -0.28 5.21 5.99 -0.78 
  

  
(0.02) 

  
(0.60) 

  
(0.17) 

Citt+3 1.16 1.89 -0.73*** 1.16 1.52 -0.36** 1.16 1.28 -0.12 
  

  
(0.00) 

  
(0.14) 

  
(0.56) 

∆ Cit -4.06*** -4.64*** 0.59 -4.05*** -3.98*** -0.08 -4.05*** -4.71*** 0.65 
  (0.00) (0.00) (0.32) (0.00) (0.00) (0.89) (0.00) (0.00) (0.26) 
NOBS   760     760     760   

*, ** and *** indicate statistical significance at the 10%, 5% and 1% level, respectively 
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APPENDIX F. 

DEFINITION OF VARIABLES IN CHAPTER 3 

 

Variables Definition 
Measures of Hedging 

Derivative Ratio Total notional value of derivatives scaled by book value of total 
assets 

Firm Characteristics 

Leverage Ratio of total debt to book value of total asset 

Ln (asset) Natural logarithm of book value of total assets 

Market to book 
Ratio of market value of assets (book value of assets minus book 
value of equity plus market value of equity) to book value of total 
assets 

Cash to asset Prior three year average of cash and short-term investments 
(compustat #1) scaled by total assets  

Abs chg of  
cash flow  

Prior three year average of absolute change in annual cash flow 
from operation scaled by total assets  

# of Segments Number of business segments as stated in the Compustat segment 
database. 

Ln(Firm age) Natural logarithm of  firm age  since its appearance on 
COMPUSTAT 

CEO Characteristics 

Bonus to total 
compensation Total cash bonus paid to the CEO divided by total pay 

Pay-performance 
sensitivity  

The sensitivity of the value of a CEO’s stock and option portfolio 

to a 1% change in stock price at fiscal year-end 

Short horizon CEO A dummy variable that equals one if the CEO is in the last 5 years 
of his/her tenure, and zero otherwise 

Short horizon 60 CEO 

A dummy variable that equals one if the CEO is in the last 5 years 
of his/her tenure and eventually departs from the job because of 
"Retirement" or undisclosed reason but over 60 years old, and 
zero otherwise 

Bank Control Measures 

G-index The governance index described in Gompers, Ishii and Metrick 
(2003)  

CEO Duality A dummy variable equals one if a CEO is chairman of board, and 
zero otherwise  
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Block holding 
The percentage of block holding by institutional investors for 
firm, calculated as the arithmetic mean of the four quarterly 
holdings reported through Form 13F 

 

 

 


