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RISK, POWER AND CHIEF EXECUTIVE OFFICER COMPENSATION 
 

 
Dupinderjeet Kaur, PhD 

The University of Texas at Dallas, 2018 
 

ABSTRACT 
 
 
 Supervising Professor: Robert Kieschnick, Chair 
 
 
 

ABSTRACT 
This dissertation consists of two essays on Corporate Finance. The first essay, included in Chapter 

1, looks at how manager characteristics, namely age and tenure of a CEO, influence their 

compensation?  CEO age influences the risk aversion of a CEO, while CEO tenure increases their 

power within their firm.   Examining data on the compensation of U.S. CEOs from 1992 through 

2015, I find evidence that both CEO age and tenure influence the composition of their 

compensation and in different ways.   

The second essay, included in Chapter 2, looks at the effect of reduction in litigation risk on CEO 

compensation. When states pass Universal Demand Laws (UD), they reduce the legal liability of 

managers of firms incorporated in these states to derivative lawsuits.  According to earlier research, 

such laws are associated with increases in corporate investment.  To the degree that CEOs are 

compensated for such risks, then the passage of UD laws should be associated with a reduction in 

the affected firm’s CEO compensation. While we do not find evidence that the passage of UD laws 

significantly reduces CEO total compensation, we do find that they are significantly correlated 

with changes in the composition of CEO compensation.   
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1.1 Introduction 

Does the age or tenure of a CEO influence his or her compensation?  If so, how, and do 

these factors exert influence in the same way? Researchers have extensively studied firm-level 

variables such as size and performance to explain the variation in CEO compensation across firms 

and over time.1 These correlations are statistically significant but small (Jensen and Murphy, 

1990), leaving room for other factors to play a role in determining CEO compensation. As a result, 

some studies have examined the effects of nonfinancial measures, such as firm ownership and 

monitoring, on CEO compensation.2 Further, other studies have studied the effect of characteristics 

such as CEOs’ education and gender3 or board-level variables4 on CEO compensation. Graham, 

Li, and Qiu (2011) find that manager fixed effects explain a significant proportion of the variation 

in executive pay.  

 These findings suggest that researchers need to look at manager characteristics that can 

explain the variation in CEO compensation across firms and over time.  I focus on CEO age and 

tenure; which are associated with two different aspects of CEO behavior.  Age is a personal 

characteristic associated with risk-taking. Prior research suggests that as individuals age, they have 

less overall energy and a decreasing appetite for risk. On the other hand, tenure is a manager’s 

time at the firm and reflects his influence/power over the firm’s decisions. However, different 

combinations of CEO age and tenure can affect CEO compensation differently. A middle-aged or 

older CEO can be early in his tenure at a firm or could have been CEO of a firm for over ten years. 

As age increases, different levels of tenure (and vice-versa) can motivate a different combination 

of compensation components. Thus, it is also important to consider their interaction in studying 

the influence of CEO age and tenure on his compensation.  

Although there is considerable heterogeneity in pay practices across firms and industries, 

most executive pay packages consist of four basic components: a base salary, an annual bonus tied 

                                                           
1 Roberts (1956); Lewellen and Huntsman (1970); Ciscel (1974); Ciscel and Carroll (1980); 
Agarwal (1981); Murphy (1985). 
2 Gomez-Mejia, Tosi, and Hinkin (1987); O’Reilly, Main, and Crystal (1988); Tosi and Gomez-
Mejia (1989). 
3 Boyd (1994); Jalbert, Rao, and Jalbert (2002); Adams et al. (2007); Khan and Vieito (2013).  
4 Boyd (1994); Chhaochharia and Grinstein (2009); Laux and Laux (2009).  
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to performance, stock options, and long-term incentive plans (including restricted stock plans and 

multi-year accounting-based performance plans). Prior literature largely looks at the determinants 

of CEOs’ total compensation or the sum of their salary and bonus and ignores the fact that various 

components have different motivations. Thus, it is important to look at the determinants of 

compensation components as well. 

I recognize that the sum of compensation components is always equal to the total 

compensation (and the sum of the proportion of compensation components is always one). Thus 

the proportion of compensation components are not independent of each other. There are two types 

of questions that can arise from such data. The first is, how are these proportions related to one 

another? What is the sign (positive or negative) and magnitude of association? Aitchinson 

(2003[1986]) talks about this problem and possible ways to model it.  The second question is, how 

are the proportions related to explanatory variables? The second question is relevant to the research 

question proposed in this paper. To answer these questions by running regressions separately on 

the different compensation component proportions produces biased errors as the correlation of 

their errors is ignored. Prior literature has failed to take this into account. I use Fry, Fry and 

McLaren (1996) multivariate model to account for the correlation in error terms across the 

equations. The regression coefficient estimators so obtained are asymptotically more efficient than 

those obtained by an equation-by-equation application of least squares model. 

I first investigate if the propensity for obtaining a particular compensation component 

varies with CEO age and tenure. The results show that the propensity of obtaining salary is very 

high and varies very little with age or tenure, but the propensity for getting pay-for-performance 

components changes with CEO’s age and tenure. Thus, I look at how age and tenure affect the 

short-term and long-term pay for performance compensation using the multivariate model. I find 

that bonus compensation increases with age for long-tenured CEOs and decreases with age for 

CEOs early in tenure, implying CEO power predicts short-term incentive compensation. Long-

term pay for performance compensation in the form of stock options and restricted stock grants 

decrease with CEO age and tenure due to increasing risk-averseness with age and increasing power 

with tenure at the firm. These results imply that CEO risk appetite and power play an important 

role in predicting the short-term and long-term incentive compensation components. 
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To present my evidence, I organize the rest of this paper as follows: Section 1.2 provides 

a review of prior research on topics related to the focus of this study, followed by hypotheses 

development.  Section 1.3 describes the sample data and variables.  Section 1.4 provides my 

empirical analyses and discusses results. Finally, Section 1.5 provides a summary of results and 

conclusions.  

 

1.2 Literature Review and Hypotheses Development 

Jensen and Murphy (1990) argue that CEO compensation is an important tool for 

alleviating principal-agent problems. The executives of the firm have more information on the 

projects undertaken by their firm as compared to shareholders, which makes it difficult for the 

shareholders to assess and separate the executives’ effort from good/bad luck or other external 

factors. In the absence of asymmetric information, the shareholders don’t need to provide 

incentives beyond a flat salary to motivate executives to work toward maximizing firm value. In 

the presence of asymmetric information, executive compensation is designed to motivate 

executives to act in the best interest of the shareholders. Theoretically, the board of directors, acting 

as monitors on behalf of shareholders, decide the level and composition of the compensation 

package for executives. The board is supposed to actively choose a compensation plan depending 

on the manager’s characteristics and the firm’s needs. Thus, to construct an efficient compensation 

plan, it is essential to understand how different measurable firm and executive characteristics 

influence total compensation and its components.  

Section 1.2.1.1 reviews the literature on the relation between firm characteristics and 

executive compensation. Section 1.2.1.2 reviews the literature on the relationship between 

manager characteristics and compensation packages. Section 1.2.2 examines CEO tenure literature 

as relates to CEO compensation, leading to hypotheses development. Section 1.2.3 reviews the 

literature on the relationship between CEO age and compensation and generates several 

hypotheses. I look extensively at the latest survey papers (Edmans et al., 2017; Edmans and 

Gabaix, 2016; Raghavendra, 2015) to ensure that I have covered all of the related literature. 
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1.2.1 Executive Compensation 

1.2.1.1 Firm Characteristics and Executive Compensation 

Prior research has examined the influence of firm-level variables, such as firm size and 

performance, on the variation in CEO compensation across firms and over time. Roberts (1956) 

shows that the level of executive compensation is related significantly to corporate size and its 

relationship to the level of profit disappears when one takes into account the influence of size upon 

both compensation and profit. Lewellen and Huntsman (1970) find that company profits and 

market value have a strong and persistent influence on executive rewards, whereas sales seem to 

have little or no impact. Ciscel (1974) asserts that firm size and growth are the primary 

determinants of corporate compensation and that profitability and tenure are not significantly 

correlated with remuneration.  

Murphy (1985) empirically finds that executive compensation is strongly positively related 

to corporate performance as measured by shareholder return and growth in firm sales. Coughlan 

and Schmidt (1985) document a significant pay-for-performance relationship; that is, executives’ 

pay is correlated positively with a firm’s performance. Boschen and Smith (1995) show that the 

effect of past performance is significantly related to pay even after four years. Not only a firm’s 

performance but also the uncertainty in the firm’s performance as measured by stock return 

volatility is known to affect executive compensation. Garen (1994) finds that the salary of CEOs 

is positively related to stock return volatility; Chen, Hong, and Scheinkman (2015) demonstrate 

similar results for total pay in financial institutions. Edmans et al. (2017) show that one standard 

deviation increase in the volatility of monthly stock returns is associated with an 8 to 15% increase 

in annual CEO pay. 

 Prior studies have also examined the effects of nonfinancial measures such as firm 

ownership and monitoring on CEO compensation. Gomez-Mejia, Tosi, and Hinkin (1987) use a 

sample of 71 very large manufacturers to show that executives in stockholder-controlled firms 

receive more compensation for performance and less for the scale of operation than owner-

controlled firms. O’Reilly, Main, and Crystal (1988) use 105 Fortune 500 firms in their analysis 

and find that size and profitability are only weakly related to CEO compensation; however, they 

find a strong association between CEO compensation and compensation of outside directors who 
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serve on the compensation committee. Tosi and Gomez-Mejia (1989) use 175 manufacturing firms 

to show that the level of monitoring and incentive alignment was greater in owner-controlled firms 

than management-controlled firms. 

Boyd (1994) finds that CEO salary is higher in firms with a lower level of board control 

and CEO compensation (defined as the sum of salary, bonus, and long-term or deferred income) 

is not significantly related to firm size and profitability. Chhaochharia & Grinstein (2009) look at 

the effect of board structure on CEO compensation by examining the introduction of SOX 

legislation; they claim that board structure is a significant determinant of the size and structure of 

CEO compensation and take into account salary, bonus, options, equity-based and nonequity-

based compensation. Ciscel and Carroll (1980) show that executives are paid (salary plus bonus) 

for increasing profits, whether through sales growth or cost control. 

 

1.2.1.2 Manager Characteristics and Executive Compensation 

 Agarwal (1981) uses a sample of insurance firms’ CEOs to test for relationships between 

CEOs’ job complexity, measured by firm size, and the executives’ human capital, measured by 

previous work experience, educational level, and type of degree; and level of compensation 

(defined as salary plus bonus). Although firm size and CEOs’ compensation were highly related, 

the human capital variables accounted for very little variance in CEOs’ pay. Dyl (1985) examined 

the relationship between several demoFigureic characteristics of CEOs normally used as proxies 

for human capital and CEOs’ pay among a sample of 271 Fortune 500 firms. He concluded that 

“none of these” demoFigureic variables were statistically related to the level of compensation 

(defined as salary, bonuses, other benefits and contingent remuneration but excluding common 

stock gains realized during the year resulting from the exercise of stock options or stock 

appreciation rights granted in other years).  

Other factors studied as determinants of CEO compensation include individual-level 

characteristics such as CEOs’ education and gender. Jalbert, Rao, and Jalbert (2002) find that 

CEOs that do not have a degree earn significantly more than those CEOs that do have a college 

degree and the school attended does not have a significant effect on total compensation earned. 

Adams et al. (2007) investigate the effect of CEO gender on total compensation and find that 
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women CEOs are not as highly compensated as men before becoming CEOs but the few women 

who reach the CEO position receive compensation similar to that of men. Edmans et al. (2017) 

find a small wage premium for women CEOs, consistent with the earlier results of Bertrand and 

Hallock (2001), but women tend to run smaller firms and make a very small part (less than 3%) of 

the sample considered. Both studies (Bertrand and Hallock (2001); Edmans et al. (2017)) 

investigate total compensation of chief executive officers. 

 Gibbons and Murphy (1992) suggest that younger executives are willing to take on more 

risky projects because of career concerns. Their model suggests that CEOs’ pay-performance 

sensitivity should increase as CEOs’ age increases (holding tenure of CEO constant). The reason 

being the lesser career concerns as CEOs approach retirement. The empirical part of Gibbons and 

Murphy’s (1992) looks at the sum of salary and bonus only. Ryan and Wiggins (2001) consider 

the proportion of bonus, stock options, and restricted stock compensation, using a separate Tobit 

regression model with age, square of age and tenure as dependent variables. They find that both 

the youngest and oldest executives face horizon conflicts. Younger CEOs are more concerned with 

their reputations whereas older CEOs pick projects that pay off before retirement. They document 

a concave relation between cash bonus and CEO age. Graham, Li, and Qiu (2012) find that 

manager fixed effects explain a significant proportion of variation in executive pay (defined as the 

natural logarithm of total compensation). In their analysis, the firm size coefficient falls by 40% 

once they take into account manager fixed effects. Manager fixed effects appear to be more 

important in explaining the pay level as compared to firm fixed effects. The manager fixed effects 

could be a proxy for talent or for other factors such as managers’ preferences, risk aversion, or 

personality.  

CEO overconfidence can also affect the level of compensation and the compensation mix 

paid to them. Overconfident CEOs underestimate investment risk and overestimate investment 

returns (Dittrich, Guth, and Maciejovsky, 2005; Malmendier and Tate, 2005 and 2008; Kolasinski 

and Li, 2013). Galasso and Simcoe (2011), Hirshleifer, Low, and Teoh (2012) show that 

overconfident CEOs have a high willingness to take risk and are associated with more innovative 

outcomes. CEO overconfidence literature also shows that firms offer high incentive-based 
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compensation to overconfident CEOs to take advantage of their positive views of firm prospects 

(Humphery-Jenner, Lisic, Nanda, and Silveri, 2016). 

Given Graham, Li, and Qiu’s (2012) evidence and the lack of evidence related to the 

relative roles of a CEO’s age and tenure on his compensation, I will focus on these CEO features. 

 

1.2.2 CEO Tenure   

CEOs become more entrenched as their tenure in the firm increases; that is, they gain more 

power to pursue their own interests rather than those of the stockholders. Finkelstein and Hambrick 

(1989) attribute CEOs’ increased power to their increasing influence over the board of directors 

with time. A CEO can populate the board with his nominees as his tenure increases. Thus, CEOs 

may influence a compensation committee to set compensation in their favor. In addition, as CEOs' 

tenure increases they gain control over their firms' internal information systems (Coughlan and 

Schmidt, 1985).  

 Long-tenured CEOs have hired and promoted most of the second-tier managers and 

directors, evolved personal connections with important clients, bankers, and shareholders, and 

established administrative procedures that provide them with much of the power in the firm 

(Pfeffer and Leblebici, 1973; Salancik and Pfeffer, 1978). In fact, over time, many leaders recruit 

and promote those with views very similar to their own; they also get rid of dissenters, thereby 

homogenizing the organization (Mintzberg, 1983). All this suggests that long-tenured CEOs have 

more influence and power in the firm which can be used to influence their compensation package. 

 Entrenchment and empire building increase with tenure and thus ability to withhold poor 

performance information. CEOs can also exercise greater earnings management as they gain more 

information about a firm’s operations with time. Prior studies also predict that CEOs overstate 

earnings in their final year of service to boost their final year’s pay (Dechow and Sloan (1991); 

Murphy and Zimmerman (1993); Pourciau (1993); Cheng (2004); Kalyta (2009)).  

However, the separation of ownership and control in modern corporations presents agency 

problem suggested by Berle and Means (1932) and formalized by Jensen and Meckling (1976). 

The shareholders want the manager to take on projects that will increase firm value; CEO 

compensation is a tool to align the CEO’s incentives with that of shareholders. Agrawal and 
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Mandelker (1987), using a sample of acquiring and divesting firms, find that executive security 

holdings play a key role in reducing agency problems. To prevent entrenchment and empire 

building as tenure increases, the board (on behalf of the shareholders) should increase pay for 

performance compensation of CEOs. Thus, efficient contracting theory predicts the following 

hypotheses. 

Hypothesis 1: The fraction of a CEO’s compensation in salary will decrease with CEO tenure. 

Hypothesis 2: The fraction of a CEO’s short-term pay for performance will decrease with CEO 

tenure. 

Hypothesis 3: The fraction of a CEO’s compensation in the form of stock options and restricted 

stock will increase with CEO tenure. 

On the other hand, CEO’s self-interest arguments predicts the following hypotheses: 

Hypothesis 1a: The fraction of a CEO’s compensation in salary will increase with CEO tenure. 

Hypothesis 2a: The fraction of a CEO’s short-term pay for performance will increase with CEO 

tenure. 

Hypothesis 3a: The fraction of a CEO’s compensation in the form of stock options and restricted 

stock will decrease with CEO tenure.  

 

1.2.3 CEO Age  

 As the age of individuals increases, on average they tend to move toward a calm, quieter 

and less risky life and investments. CEOs are also not spared from this effect of aging. Thus, with 

age, as the risk appetite and energy level of a CEO changes, the change should be reflected in his 

compensation and its components as well. In earlier research, Hambrick and Mason (1984) find 

that older executives are more conservative when compared to younger executives; they also 

suggest that older executives may have greater difficulty grasping new ideas and learning new 

behavior. Empirical studies indicate the conservative behavior of older executives regarding taking 

on lower growth opportunities (Child, 1974); these studies argue that older executives have less of 

the physical and mental stamina needed to implement organizational changes. Serfling (2014) 

finds that older CEOs invest less in research and development, make more diversifying 

acquisitions, manage firms with more diversified operations, and maintain lower operating 
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leverage. He also argues that firm risk and the riskiness of corporate policies are lowest when both 

the CEO and the next most influential executive are older and highest when both of these managers 

are younger. 

 Yim (2013) shows that the propensity to acquire firms decreases with CEO age; one of the 

interpretations he provides is that physiological and psychological changes that accompany aging, 

such as declining energy levels or overconfidence, can make older CEOs less inclined to pursue 

acquisitions. McClelland, Barker, and Oh (2012) document that younger CEOs are more likely to 

adopt risky strategies to enhance future firm financial performance whereas older CEOs are more 

likely to adopt risk-averse strategies which are more conducive to career security. Barker and 

Mueller (2002) show that R&D spending is greater at firms where CEOs are younger as compared 

to firms with older CEOs. 

 From the above arguments, I deduce that older managers tend to be more risk-averse and 

would shy away from taking on risky projects. Their preference for a different form of 

compensation should also reflect this risk-averse attitude. Risk-averse CEOs would prefer a dollar 

increase in base salary (“fixed component”) over a dollar increase in variable compensation 

(Murphy (1999)). The bonus is a short-term performance pay as compared to stock option and 

restricted stocks grants and is paid in cash normally. The shorter horizon of an aging executive 

will make a bonus an attractive payment component as its utility can be realized sooner. Also, 

bonus is a less risky form of incentive compensation as the formula to calculate bonus is subjective 

to each firm and can be decided based on favoring metrics. Typically, accounting measures are 

used to decide target bonus; however, accounting profits can be manipulated, either through 

discretionary adjustments in “accruals” or by shifting earnings across periods (Healy, 1985).  

Theoretically, to align CEOs’ incentives with the firm, if risk proclivity decreases with age 

(given that a firm didn’t choose an old CEO for his risk-averse attitude), the variable part of the 

compensation should increase to encourage CEOs to take on risky projects with positive net 

present value and the cash compensation should go down. Thus, efficient contracting theory 

predicts the following hypotheses.  

Hypothesis 4: The fraction of a CEO’s compensation in salary will decrease with CEO age. 
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Hypothesis 5: The fraction of a CEO’s short-term pay for performance will decrease with CEO 

age. 

Hypothesis 6: The fraction of a CEO’s compensation in the form of stock options and restricted 

stock will increase with CEO age. 

 Alternately, Bebchuk and Fried (2004) argue that compensation is decided by executives 

themselves, who seek to maximize their wealth rather than shareholder value. If valid, then we 

might expect that as CEOs get older they would prefer a higher base salary and higher short-term 

incentive compensation as compared to stock options and restricted stock grants; this concept 

drives alternate hypotheses. 

Hypothesis 4a: The fraction of CEO’s compensation in salary will increase with CEO age. 

Hypothesis 5a: The fraction of CEO’s compensation in short-term pay for performance will 

increase with CEO age. 

Hypothesis 6a: The fraction of a CEO’s compensation in the form of stock options and restricted 

stock will decrease with CEO age. 

  

1.3 Sample Data and Variable Definitions 

For CEO compensation data, I use compensation data from ExecuComp (which lists S&P 

1500 firms’ executive compensation information) and merge it with The Center for Research in 

Security Prices (CRSP) and Compustat data to construct firm and stock level variables to be used 

as controls. I use RiskMetrics data to merge information on the composition of the board of 

directors. The sample under study is an unbalanced panel running from the year 1992 to 2015. I 

drop financial, government and utility firms. There are 2767 firms in the sample, making a total of 

33,585 firm years. There are 23 industries based on the Global Industry Classification Standard 

(GICS) group code recorded in Compustat. The total number of CEOs in the sample is 6033, of 

which 154 are women.  

In my analyses, dependent variables are compensation variables; the independent variables 

of interest are CEO age, CEO tenure and the interaction of CEO age and CEO tenure. Control 

variables used in regression analyses are firm size, firm age, return on assets, leverage, Tobin’s Q, 

annual stock return, stock volatility, the proportion of independent directors, CEO ownership, CEO 
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duality dummy, CEO gender dummy. The following discussion explains the source, construction 

and rationale behind the choice of control variables. 

 

1.3.1 Compensation Variables 

The pay structure of managers is quite heterogeneous across firms and industries. But most 

of the compensation packages have the following basic components: a base salary (typically 

determined through competitive “benchmarking,” based primarily on general industry salary 

surveys), annual bonus (amount contingent primarily on accounting measures, which could be seen 

as a form of short-term incentive compensation), stock options and restricted stocks grants. 

 Total Compensation (ExecuComp): I compute total compensation as the sum of Salary, Bonus, 

Other Annual, the total value of Restricted Stock Granted, the total value of Stock Options 

Granted (using Black-Scholes), Long-Term Incentive Payouts, and All Other. In the first 

empirical analysis, I look at the effect of CEO age and tenure on the natural logarithm of a 

CEO’s total annual compensation. Taking the logarithm of total compensation results in a 

distribution closer to normal. Economic theory along with empirical tests also recommends the 

logarithm of total compensation as a more appropriate dependent variable as compared to the 

dollar value of total compensation (Heckman and Polachek, 1974). 

 Salary (ExecuComp): Salary is the dollar value of the base salary earned by the executive 

officer during the fiscal year. I define the proportion of salary used in the as the ratio of salary 

to total compensation.    

 Bonus (ExecuComp): The dollar value of a bonus (cash and non-cash) earned by an executive 

officer during the fiscal year. I use a ratio of bonus to salary in empirical analyses.    

 Stock options (ExecuComp): Black Scholes value of the options granted in a fiscal year to the 

executive. I use a ratio of stock options to salary in empirical analyses. 

 Restricted Stock Grants (ExecuComp): Restricted stocks granted to the executive in a fiscal 

year. I use a ratio of restricted stock grants to salary in empirical analyses. 

 Other Compensation (ExecuComp): Other than the above components, CEOs also get other 

long-term incentive plans (LTIP) compensation and perks and benefits like life insurance, 

pension plans, and severance packages. Every firm does not consistently report LTIP; many 
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times component is omitted/discontinued thus it has a lot of missing data points, I group it with 

all other compensation. I calculate all other compensation variables for a CEO by subtracting 

the sum of salary, bonus, stock options (Black-Scholes value) and restricted stock grants’ value 

from manager’s total compensation. 

 

Table 1.1: Summary Statistics (Panel A) 

Variable Obs Mean Std. Dev. 0.25 Median 0.75 

Compensation Variables in Thousands of Dollars       
Total Compensation 33,585 4,979.60 9,527.85 1,251.07 2,736.46 5,853.60 

Salary 33,585 701.29 396.59 440.00 635.00 900.00 

Bonus 33,585 423.55 1,319.56 0.00 16.00 461.82 

Stock options value 17,394 2,268.36 9,296.67 0.00 574.64 1,916.34 

Restricted Stock grants 17,394 428.03 5,264.97 0.00 821.10 2,015.13 

All Other Compensation 17,394 366.26 1,502.85 6.99 40.79 194.78 

Independent Variables of interest           
CEO Age 32,355 55.5654 7.5673 51 56 60 

CEO Tenure 32,720 6.7628 7.7013 2 5 10 

Adj CEO Age 32,355 0 0.14 -0.09 0.01 0.08 

Adj CEO Tenure 29,104 0 0.95 -1.22 -0.30 0.39 
 

1.3.2 CEO age and CEO tenure Variables 

 Adj CEO Age (ExecuComp): In the sample, the age of the youngest and oldest CEO is 27 and 

96 years, respectively. The average age of a CEO in the sample is 55.6 years. I take the log of 

the physical age and subtract the sample mean of the log of CEO age to reduce multicollinearity 

concerns between age and tenure (Jaccard and Turrisi, 2003). I define Adj CEO Age as the 

demeaned natural logarithm of a CEO’s physical age in the data year.  

 Adj CEO Tenure (ExecuComp): I compute Adj CEO Tenure as the demeaned natural 

logarithm of the number of years an individual has been CEO of the firm in the data year. 

ExecuComp defines a variable that documents the year an executive becomes CEO of a firm. 

I subtract this year from the data year to get CEO Tenure. The tenure of CEOs in the sample 

ranges from 0 to 61 years, with an average tenure of 7.2 years. 
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Table 1.1 Panel A displays the summary statistics for the variables explained above. 

 

1.3.3 Control Variables 

 CEO Ownership (ExecuComp): a CEO’s interests become more aligned with shareholders as 

there is less need for incentive compensation as he owns more stock in the firm. The CEO’s 

stock ownership is negatively related to option and equity intensity, and positively to cash 

intensity (Humphery-Jenner, Lisic, Nanda, and Silveri, 2016)5. I use the percentage of a firm’s 

shares held by the chief executive to control for this.  

 CEO Duality (ExecuComp): CEO duality exists when a firm’s CEO also serves as chairman 

of the board of directors. Holding the highly symbolic position of board chair would provide 

the CEO with a wider power base which can be used to influence the compensation and its mix 

(Hambrick and Finkelstein, 1987; Patton and Baker, 1987; Harrison, Torres, and Kukalis, 

1988). I use a dummy variable which equals one if a CEO is also the chairman of the Board of 

Directors and zero otherwise to control for this. 

 CEO Gender (ExecuComp): Prior research has shown that there is a compensation gap for 

executives based on gender (lower pay for females) (Bertrand and Hallock, 2001; Munoz-

Bullon, 2010; Khan and Vieito, 2013) but this gap is reducing for females in the highest 

executive position (Elkinawy and Stater, 2011). I control for gender bias in my analysis using 

CEO gender dummy which is one for female CEOs and zero otherwise. 

 CEO Experience (BoardEx and ExecuComp): Agarwal (1981) finds that CEO work experience 

is significantly positively related to executive compensation. I use two alternate variables to 

capture this. Using the year, as found in the BoardEx database, in which a CEO earned his 

highest educational degree, I calculate CEO experience as the number of years since a CEO 

earned his highest educational qualification. Alternately, I use the number of years a CEO has 

contributed to his retirement plan to measure his experience. Retirement plans come with a 

provision of rollover, and thus the number of years an executive has contributed to retirement 

plan measures his work experience.  

                                                           
5 In the study, compensation component intensity is defined as the ratio of compensation 
component to total compensation.  



15 
 

 Firm Size (Compustat): According to the allocation theory of control, in a market equilibrium, 

the most talented executives occupy top positions in the largest firms, where the marginal 

productivity of their actions is greatly magnified over people below them to whom they are 

linked (Rosen, 1992). Company size is at best an imperfect proxy for manager skill 

requirements, job complexity, and span of control (Murphy, 1999). This provides the 

theoretical ground for a positive relationship between executive pay and firm size and hence I 

control for this effect. Firm size is the natural logarithm of total assets in my analysis.  

 Firm Age (CRSP): Earlier research finds that firms that have been in business longer pay higher 

wages (Dunne and Roberts, 1990; Davis and Haltiwanger, 1991) I use firm age as a control to 

account for this effect. The firm’s age is the time between year t and the year the firm is 

recorded in CRSP database for the first time. 

 Annual Stock Return (CRSP): Standard agency models suggest that executive pay level should 

be increasing in firm performance. Murphy (1985) shows that executive compensation is 

strongly positively related to firm’s performance as measured by stock return. I calculate stock 

return as the change in the price of the stock over 12 months divided by the price of stock 12 

months ago. 

 Stock Volatility (CRSP): Holmstrom and Milgrom (1987) predict that incentives decrease with 

risk measured as the volatility of firm returns. The empirical results are mixed, showing a 

positive6, negative7 or mixed relationship or no relationship at all8. I use stock volatility to 

control for risk associated with returns.  The firm’s stock return volatility is measured using 

the firm’s daily stock returns over the prior year obtained from the CRSP database. 

 Return on assets (Compustat): Return on Assets (ROA) is an indicator of how profitable a 

company is relative to its total assets. ROA gives a manager, investor, or analyst an idea of 

how efficient a company’s management is at using its assets to generate earnings. Thus, it 

                                                           
6 Demsetz and Lehn (1985); Core and Guay (1999); Oyer and Schaefer (2005); Coles, Daniel, and 
Naveen (2006). 
7 Lambert and Larcker (1987); Aggarwal and Samwick (1999); Jin (2002). 
8 Garen (1994); Yermack (1995); Bushman, Indjejikian, and Smith (1996); Ittner, Larcker, and 
Rajan (1997); Conyon and Murphy (2000); Edmans, Gabaix, and Landier (2008); Cheng, Hong, 
and Scheinkman (2015). 
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provides an implicit measure of a manager’s efforts to use assets effectively. I use ratio of 

Earnings before Income and Taxes (EBIT) to Total Assets to construct ROA.  

 Leverage (Compustat): Perfect alignment of management compensation with shareholder 

interest only occurs in all-equity firms. For firms with risky debt, the pay-performance ratio 

should be smaller. Thus, the larger the leverage, the smaller the pay-performance ratio of the 

top-management compensation. John and John (1993) predict that the use of equity-based 

compensation should be negatively related to the firm’s leverage ratio. To control for this 

effect, I use leverage ratio as one of the independent variables measured as the ratio of a firm’s 

debt to its asset. 

 Market to Book (CRSP & Compustat): If a firm has high growth opportunities then a larger 

part of its value derives from future investments than from existing assets. Managers of high 

growth firms are more difficult to monitor since efficient management of existing assets is less 

important than future investment decisions. Thus, high growth firms should use equity-based 

awards to encourage managers to maximize shareholder wealth. Kole (1997) shows that the 

market-to-book ratio of the firm is a significant predictor of stock option plans. I use firms’ 

growth opportunities, proxied by the Market to Book ratio measured as the ratio of Market 

value (price close annual*common shares outstanding + total liabilities) to Book Value 

(common equity outstanding + total liabilities).  

 R&D (Compustat): R&D spending is important for firm growth as well as a tool for 

competitive advantage for the firm. However, managers may reduce R&D spending to boost 

short-term performance opportunistically. Based on observational studies, there appears to be 

a positive correlation9 between stock and option holdings and earnings manipulation in the 

form of reduced R&D. Cheng (2004) finds that the association between changes in R&D 

spending and changes in the value of CEO annual option grants is significantly positive for 

older CEOs. I use R&D expense information from Compustat, replace missing values with 

zero and scale it by total assets. 

 

                                                           
9 Cheng and Warfield (2005); Bergstresser and Philippon (2006); Burns and Kedia (2006); Efendi, 
Srivastava, and Swanson (2007); Peng and Röell (2008); Johnson, Ryan, and Tian (2009). 
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Table 1.2: Summary Statistics (Panel B) 

Variable Observations Mean Std. Dev. Min Max 

Control Variables           
CEO Variables 

CEO Ownership 28,343 0.0202 0.0534 0 0.5743 

CEO Duality 33,585 0.5608 0.4963 0 1 

CEO Gender 33,585 0.0247 0.1552 0 1 

CEO Experience 12,300 25.636 12.343 0 74 

CEO Retirement Years 6,111 22.119 12.127 0.4 63.7 

Firm Variables 

Firm Size 29,618 7.1719 1.6027 -2.43 13.0814 

Firm Age 30,679 56.642 43.656 1 271 

Annual Stock Return 27,104 0.1398 0.9777 -0.988 53.474 

ROA 29,580 0.0299 0.3014 -14.77 24.255 

Leverage 29,511 -2.84 2.8155 -9.21 4.7953 

Market-to-Book 29,115 2.1573 3.5754 -99.41 391.848 

R&D 29,618 0.0366 0.1247 -0.808 14.8598 

Board Composition 20,034 0.0014 0.038 0 1 
 

 Board Composition (Risk Metrics): Effective monitoring reduces the need for incentive 

alignment. Thus incentive compensation should be negatively related to monitoring proxies. 

The literature suggests that firms with weaker governance structures have greater agency 

problems. The CEOs at firms with greater agency problems receive higher compensation, and 

these firms perform worse as compared to firms with lower agency problems(Core, 

Holthausen, and Larcker, 1999). I use the ratio of the number of independent directors to the 

number of total directors as monitoring proxy. 

Table 1.2 displays the summary statistics for variables explained above. 

 

1.4. Empirical Analyses and Results 

1.4.1 The Effect of CEO Age and Tenure on Total Annual Compensation 

I begin my analyses by examining the effects of CEO age and CEO tenure on the total 

compensation received by CEOs. Older CEOs late in tenure can have a different compensation 
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mix as compared to older CEOs early in tenure. To capture this, I add interaction term of age and 

tenure to the model to see how compensation varies for different combinations of CEO age and 

tenure. Specifically, I estimate the following equation: 

 

Ln (Total Compensation) = f (Adj CEO Age, Adj CEO Tenure, Adj CEO Age * Adj CEO Tenure, 

Controls). 

 

The controls used in the model are CEO ownership, CEO duality dummy, CEO gender, 

firm size, firm age, annual stock return, stock volatility, return on assets, leverage, market-to-book, 

R&D expense, and proportion of independent directors on board. All firm features are lagged one 

period, and the logarithm of CEO age and CEO tenure is demeaned to alleviate the 

multicollinearity problem. Table 1.3 below shows the results for the above specification. The first 

model accounts for the year and firm fixed effects with errors clustered at the firm level; the second 

model accounts for year and industry fixed effects (using GIC groups from Compustat) with errors 

clustered at industry level. 

As seen from the results, the coefficient of Adj CEO Age is negative but not statistically 

significant in both models. The coefficient of interaction term is also statistically insignificant in 

both models. However, the coefficient of Adj CEO Tenure is statistically significant and positive 

for model 1 which accounts for the year and firm fixed effects. The significance can be attributed 

to heterogeneity in CEO compensation across industries as the significance disappears when firm 

fixed effects are replaced by industry fixed effects. Executive compensation is industry 

benchmarked to ensure that the pay levels are competitive and are neither too high nor too 

disproportionate. Based on the above results the variation in compensation due to CEOs working 

in different industries is controlled for in following analyses.  

It is difficult to explain the driving force behind this result without looking at how CEO 

tenure affects different components of compensation. As we know that total compensation 

comprises a fixed part and a performance-based part, CEO tenure may differently affect these 

components, as they have different risks and motivations. This is not evident from looking at the 

total compensation or the sum of salary and bonus.  
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Table 1.3: Total Compensation 

Model (1) (2) 

Variable 
Ln (Total 

Compensation) 
Ln (Total 

Compensation) 
Adj CEO Age -0.168 -0.0880 
  (0.238) (0.428) 
Adj CEO Tenure 0.0412*** 0.0182 
  (0.007) (0.306) 
Adj CEO Age*Adj CEO Tenure -0.0008 -0.0242 
  (0.992) (0.721) 
Controls Yes Yes 
Year Fixed Effects Yes Yes 
Firm Fixed Effects Yes No 
Industry Fixed Effects No Yes 
N 12458 12458 
R-square 0.101 0.485 
Adj. R-square 0.099 0.484 

The table above shows the results for the Ordinary Least Squares model with the natural 
logarithm of total compensation as the dependent variable. The independent variables of interest 
are Adj CEO Age, Adj CEO Tenure, interaction of Adj CEO Age and Adj CEO Tenure. Controls 
used in the specification are one period lagged CEO ownership, CEO duality dummy, CEO gender, 
firm size, firm age, annual stock return, stock volatility, return on assets, leverage, market-to-book, 
R&D expense, and proportion of independent directors on board.  The first model accounts for 
year and firm fixed effects with errors clustered at firm level; the second model accounts for year 
and industry fixed effects (GIC groups) with errors clustered at industry level (GIC groups). 
Parenthesis contain p-values and superscripts ***, **, and * denote significance at 1%, 5%, and 
10%, respectively. 

 
Based on the above results it is too early to say that CEO age is not a significant determinant 

of CEO compensation and that CEO tenure doesn’t affect compensation for younger or older 

CEOs. Most of the prior studies (as shown in literature review) examine the determinants of either 

total compensation or the sum of salary and bonus. Thus, need arises to look at how each 

component of compensation changes with CEO age and tenure. 

 

1.4.2 The Effects of CEO Age and Tenure on the Probability of Receiving a Compensation 

Component 

Before analyzing the proposed hypotheses, I look at the propensity for awarding a 

particular component of compensation to a CEO based on their age and tenure. To see if there is 
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any systematic difference in the awarding of various compensation components with age and 

tenure, I run a Multivariate Probit regression where the dependent variable is a dummy variable of 

value one if the compensation component under consideration is greater than zero for a CEO in 

the firm-year and zero otherwise.10 Table 1.4 shows the results of the Multivariate Probit model 

controlling for year and industry fixed effects. Since I have added the interaction of age and tenure, 

the beta estimates of age and tenure in Table 1.4 are point estimates. To see if the probability of 

receiving a compensation component varies at different combinations of age and tenure, I plot the 

predicted probabilities of getting salary, bonus, stock options and restricted stock grants in Figure 

1.1.  

From Table 1.4, the probability of obtaining salary (versus not obtaining salary) increases 

with Adj CEO Age and decreases with Adj CEO Tenure. The coefficient of interaction term in 

statistically insignificant. From Plot 1 in Figure 1.1, the predicted probability of receiving salary 

is lower for CEOs with a tenure of 10 years as compared to a tenure of 4 or 7 years, and the 

probability of receiving salary increases with CEO age. However, the probability of receiving 

salary is more than 0.88 in any case, implying that no matter the age or tenure of a CEO, he will 

most likely receive the base salary. Executives pay considerable attention to the salary for multiple 

reasons. Firstly, a typical executive compensation contract guarantees a minimum increase in base 

salary for the subsequent five years. Also, every dollar increase in base salary has a positive 

influence on many other compensation components as most components are measured relative to 

base salary levels. For example, target bonus may be expressed as a percentage of base salary, and 

option grants may be expressed as multiples of base salary.  

It should be noted that this analysis pertains to the probability of getting a particular 

component of compensation and not the received level of the specified component. From the 

second column in Table 1.4 (where the dependent variable is a dummy variable of value one if the 

bonus is greater than zero for a CEO in the firm-year and zero otherwise), the Adj CEO Age 

coefficient is positive and statically significant, implying the probability of receiving bonus 

increases with CEO age at the mean value of the natural logarithm of CEO tenure. 

                                                           
10 The dependent dummy variable is zero if compensation component is missing or zero in the 
dataset.  
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Table 1.4: Multivariate Probit Model 

Variable Salary Bonus 
Stock 

Options 
Restricted 

Stocks 
Other 

Compensation 
Adj CEO Age 2.812*** 0.197* -0.533*** -0.241** 0.131 
  (0.006) (0.080) (0.000) (0.031) (0.385) 
Adj CEO Tenure -0.424** -0.0507*** -0.0871*** -0.136*** 0.0426 
  (0.016) (0.001) (0.000) (0.000) (0.243) 
Adj CEO Age* Adj 
CEO Tenure 

0.915 0.308*** -0.276*** -0.489*** -0.173 

  (0.429) (0.001) (0.002) (0.000) (0.191) 
Controls Yes Yes Yes Yes Yes 
Year Fixed Effects Yes Yes Yes Yes Yes 
Industry Fixed 
Effects 

Yes Yes Yes Yes Yes 

N 12475         
The above table shows the results of a Multivariate Probit Model where the dependent variable is 
a dummy variable of value 1 if the compensation component under consideration is greater than 
zero for a CEO in the firm year and zero otherwise. The independent variables of interest are Adj 
CEO Age, Adj CEO Tenure, interaction of Adj CEO Age and Adj CEO Tenure. Controls used in 
the specification are one year lagged CEO ownership, CEO duality dummy, CEO gender, firm 
size, firm age, annual stock return, stock volatility, return on assets, leverage, market-to-book, 
R&D expense, and proportion of independent directors on board.  The model accounts for year 
and industry fixed effects (GIC groups). Parentheses contain p-values and superscripts ***, **, 
and * denote significance at 1%, 5%, and 10%, respectively. 
 

The coefficient of Adj CEO Tenure is statistically significant and negative, implying as 

CEO tenure increases the probability of getting bonus decreases at the mean value of the natural 

logarithm of CEO age. The coefficient of the interaction of Adj CEO Age and Adj CEO Tenure is 

positive and statistically significant. From Plot 2 in Figure 1.1, the probability of getting bonus 

increases with CEO age, decreases with CEO tenure, and as age increases the difference in 

probabilities due to tenure diminishes. Thus, the level of CEO tenure affects the probability of 

receiving bonus to a lesser extent for older CEOs as compared to younger CEOs. With increasing 

age, a CEO will prefer short-term incentive compensation due to the lesser risk and earlier utility 

associated with it. The empirical results are in line with this argument.   
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Figure 1.1: Predicted Direct Probabilities of Receiving a Compensation Component 

 

As seen in Table 1.4, the probability of getting stock options compensation decreases with 

CEO age (CEO tenure), and the decrease is statistically significant at the mean level of the natural 

logarithm of CEO tenure (CEO age). The interaction term is negative and statistically significant. 

Plot 3 in Figure 1.1 shows the probability of getting stock options is lower for an older (a younger) 

CEO later in tenure as compared to an older (a younger) CEO early in tenure. Also, for a particular 

level of tenure, the probability of receiving stock options compensation decreases with CEO age. 

Stock options compensation is riskier as compared to salary and bonus; thus older CEOs would be 

less inclined to receive it as compared to younger CEOs. From Plot 3, for CEOs early in tenure the 

probability of getting Stock options is same irrespective of his/her age. CEOs early in tenure have 

a higher probability of getting stock options compensation as compared to CEOs later in tenure; 

this can be attributed to the lesser power of CEOs early in tenure and the board of directors’ efforts 

to align CEO’s incentives with those of shareholders.  

From Plot 4 in Figure 1.1, the probability of receiving restricted stock grants increases in 

age for CEOs very early in tenure but decreases in age otherwise. The probability increases in 



23 
 

tenure for younger CEOs and decreases in tenure otherwise. Thus, the older CEOs with more 

power have lower probability of getting restricted stock grants as compared to younger CEOs with 

less power. The probability of getting all other compensation is independent of CEO age and 

tenure, as seen in Table 1.4.  

 From the above analyses, I conclude that the probability of getting bonus, stock options 

and restricted stock grants components of compensation varies with CEO age, CEO tenure and 

combinations of CEO age and tenure. Hence, it is essential to see how these manager 

characteristics affect the magnitude of various components.  

   

1.4.3 The Effects of CEO Age and Tenure on the Composition of CEO Compensation 

Different components of compensation may be related, as they may be simultaneously 

determined. And the sum of these compensation components is always equal to the total annual 

compensation. Thus, using independent regression models to analyze the effect of CEO age and 

tenure on components will produce biased errors. To address this issue, I use the statistical model 

in Fry, Fry, and McLaren (1996) based on Aitchison’s (1986) compositional statistical model. Fry, 

Fry, and McLaren (1996) estimate a multivariate model where the dependent variables are ratios 

of the components of interest to an excluded component. Under this approach, the sum of 

components will equal to the total amount. 

I use annual salary as the excluded component in this analysis. Table 1.5 shows the results 

of a regression models where the dependent variable is Logit transformation of the proportion of 

CEO salary in the first model and natural logarithm of salary in the second model. Proportion of 

CEO salary is calculated as the ratio of salary to total compensation. I replace salary with a very 

small number if the data is missing or zero for a firm-year. The results show that CEO age and 

tenure are not statistically significant determinants of a CEO’s salary, which is inconsistent with 

the hypotheses suggesting a CEO’s salary is affected by his risk appetite and power as measured 

by his physical age and tenure, respectively. 

 

 

 



24 
 

Table 1.5: Regression Model for Proportion of a CEO’s Annual Salary 

Model (1) (2) 

Variable 
Logit (Proportion 

of Salary) 
Log(Salary) 

Adj CEO Age 0.0983 -0.0779 
  (0.862) (0.424) 
Adj CEO Tenure 0.000932 0.0558 
  (0.844) (0.862) 
Adj CEO Age* Adj CEO Tenure 0.00719 0.0455 
  (0.595) (0.472) 

Controls Yes Yes 
Year Fixed Effects Yes Yes 
Industry Fixed Effects Yes Yes 

N 12458 12458 
R-square 0.073 0.056 

The above table shows the results of a fixed effect model where the dependent variable is logit 
transformation of proportion of CEO salary in first model and natural logarithm of salary in the 
second model. The independent variables of interest are Adj CEO Age, Adj CEO Tenure, Adj 
CEO Age and Adj CEO Tenure. Controls used in the specification are one year lagged CEO 
ownership, CEO duality dummy, CEO gender, firm size, firm age, annual stock return, stock 
volatility, return on assets, leverage, market-to-book, R&D expense, and proportion of 
independent directors on board. The model accounts for year, firm and industry fixed effects (GIC 
groups) with errors clustered at the firm level (GIC groups). Parentheses contain p-values and 
superscripts ***, **, and * denote significance at 1%, 5%, and 10%, respectively. 
 

In the multivariate analysis, the dependent variable is the natural logarithm of the ratio of 

a CEO’s bonus, stock options, restricted stocks and all other compensation to a CEO’s annual 

salary. Since CEO salary is not statistically significantly affected by CEO age and tenure, using it 

as a scaling variable would not interfere with the results. Table 1.6 reports the results of the 

multivariate model controlling for year and industry fixed effects.  

As seen in Table 1.6, a CEO’s bonus decreases statistically significantly in Adj CEO 

Tenure when Adj CEO Age is zero. The coefficient of interaction term is positive and statistically 

significant. The significant beta coefficient of Adj CEO Tenure is a point estimate. Since the 
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interaction coefficient is statistically significant, I look at the marginal effects of age and tenure to 

see how CEO bonus varies for different combinations of age and tenure11. 

 

Table 1.6: Multivariate Model Analysis on Compensation Components 

Variable 
Ln(Bonus 
/ Salary) 

Ln(Stock 
Options / 
Salary) 

Ln(Restricted 
Stocks / 
Salary) 

Ln(Other / 
Salary) 

Adj CEO Age 0.475 -2.255*** -1.021*** 0.371 
  (0.297) (0.000) (0.004) (0.244) 
Adj CEO Tenure -0.158** -0.124** -0.172*** -0.0860 
  (0.012) (0.014) (0.000) (0.351) 
Adj CEO Age * Adj CEO Tenure 1.210*** -0.929*** -0.369 -0.329 
  (0.002) (0.003) (0.222) (0.230) 
Controls Yes Yes Yes Yes 
Year Fixed Effects Yes Yes Yes Yes 
Industry Fixed Effects Yes Yes Yes Yes 
N 12458     
R-square 0.431       

The above table shows the results of a Multivariate model where the dependent variable is the ratio 
of the compensation component to salary paid. The independent variables of interest are Adj CEO 
Age, Adj CEO Tenure, Adj CEO Age and Adj CEO Tenure. Controls used in the specification are 
one year lagged CEO ownership, CEO duality dummy, CEO gender, firm size, firm age, annual 
stock return, stock volatility, return on assets, leverage, market-to-book, R&D expense, and 
proportion of independent directors on board. The model accounts for year and industry fixed 
effects (GIC groups). Parentheses contain p-values and superscripts ***, **, and * denote 
significance at 1%, 5%, and 10%, respectively. 

 

In Figure 1.2 and Figure 1.3, I plot the direct marginal effect of age and tenure, respectively. 

From marginal effect plot (Plot 1 in Figure 1.2) of age on bonus, the ratio of bonus to salary 

decreases with CEO age for CEOs early in tenure and increases with CEO age for CEOs with 5 or 

more years of tenure and it increases at a higher rate for older CEOs. Plot 1 in Figure 1.3 shows 

that the ratio of bonus to salary decreases in CEO tenure at a higher rate for younger CEOs as 

                                                           
11 I calculate direct marginal effects of CEO age (CEO tenure) on the ratio of compensation 
component to salary by taking a partial derivative of the exponential of regression model with 
respect to the CEO Age (CEO Tenure) variable. I only consider statistically significant variables 
in the calculations.  



26 
 

compared to mid-aged CEOs but increases with tenure for old CEOs (more than 60 years of age). 

Thus, for older CEOs (low-risk appetite) later in tenure (more power), short-term incentive 

compensation increases with age. This implies CEOs influence the composition of their 

compensation as they get old and as their power increases with tenure in the firm.  

 

  
 

 
Figure 1.2: Direct Marginal Effect of CEO Age on Ratio of Compensation Component 

 

As seen in the third column in Table 1.6, a CEO’s stock options compensation decreases 

statistically significantly with Adj CEO Age (when Adj CEO Tenure is zero). Plot 2 in Figure 1.2 

shows that the ratio of stock options to salary decreases with age for all levels of tenure and at a 

higher rate for CEOs late in tenure. Plot 2 in Figure 1.3 shows that the ratio of stock options to 

salary decreases with CEO tenure but at a higher rate for older CEOs. And for older CEOs with 
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more power, the stock option compensation decreases at a faster rate as compared to the salary 

granted. This evidence points to the dominant effect of a CEO’s risk appetite and CEO power over 

incentive alignment phenomenon when constructing CEO compensation.  

 

  

 

Figure 1.3: Direct Marginal Effect of CEO Tenure on Ratio of Compensation Component 

 

The results in Table 1.6 show that restricted stock grant compensation decreases with CEO 

age and tenure, and the marginal effects from Plot 3 in Figure 1.2 and Figure 1.3 imply the same. 

Thus, as a CEO gets older and his tenure increase in the firm, his long-term pay for performance 

compensation in the form of stock options and restricted stock grants decreases. These results 
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support the hypotheses predicted by a CEO’s decreasing risk appetite with age and increasing 

power with tenure. 

 

1.4.4 Robustness 

ExecuComp provides information on the number of years credited to a firm’s retirement 

plan for an executive. When an executive is promoted or moves, the number of years already 

credited to the retirement plan are accounted for at the new job. The higher the number of years 

credited to the retirement plan, the closer is an executive to his/her retirement. Thus, this variable 

can be used as a proxy for executive’s increasing risk averseness. As an alternative to my CEO 

age measure, I use this variable and rerun the above analyses. The results are robust and stronger 

when using this measure, but the sample size shrinks to 1,800 firm-years due to missing values. I 

also control for CEO experience, defined as the number of years since the CEO earned the highest 

college degree, in my robustness analysis. There is no significant change in the results, but when 

I use CEO experience as a control, the sample size drops due to missing data on CEO education. 

Hence the variable is not included in the main analyses. 

One may argue that firms hiring older CEOs might be inherently different and, thus, that 

firms will grant them compensation that aligns with their risk-averse attitudes. I match firms with 

younger (physical age less than 55 years) and older CEOs based on firm size, industry, year and 

ROA. The results are robust when using this matched sample, hence alleviating this concern. 

The option valuation is as reported in ExecuComp, where option values are based on the 

Black-Scholes methodology before FAS 123R and based on grant-date fair value after FAS 123R. 

I use the Incentives Labs database on CEO compensation from 1998 to 2015 to rerun the analysis 

using salary, bonus, option awards (Value of Option Awards calculated under FAS 123R), stock 

awards (Value of Stock Awards calculated under FAS 123R) and other compensation. The results 

(as shown in Table 1.7) are robust from using this sample and are stronger for some of the 

compensation components. I run the analyses by winsorizing compensation data for outliers at 1% 

at both ends, and the results are not statistically significantly changed.  

I further rerun analysis with CEO fixed effects to control for time-invariant CEO 

characteristics (e.g., a manager’s ability to extract rent or other factors such as manager 
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preferences, risk aversion, or personality) that can influence the level of components and total 

compensation; there is no alarming change in sign or significance of coefficients, though the 

sample size shrinks.   

 

Table 1.7: Multivariate Model Analysis on Compensation Components using Incentives Labs Data 

Variable 
Ln(Bonus / 

Salary) 

Ln(Stock 
Options / 
Salary) 

Ln(Restricted 
Stocks / 
Salary) 

Ln(Other / 
Salary) 

Adj CEO Age 0.555 -1.242* -4.251*** 4.126*** 
  (0.660) (0.063) (0.000) (0.002) 
Adj CEO Tenure -5.091** -1.595** -5.952*** 0.974 
  (0.037) (0.034) (0.005) (0.706) 
Adj CEO Age * Adj CEO Tenure 1.223** -0.416* -1.577*** -0.325 
  (0.043) (0.053) (0.003) (0.612) 

Controls Yes Yes Yes Yes 
Year Fixed Effects Yes Yes Yes Yes 
Industry Fixed Effects Yes Yes Yes Yes 

N 8081     
R-square 0.292       

The above table shows the results of a Multivariate model where the dependent variable is the ratio 
of the compensation component to salary paid. The independent variables of interest are Adj CEO 
Age, Adj CEO Tenure, Adj CEO Age and Adj CEO Tenure. Controls used in the specification are 
one year lagged CEO ownership, CEO duality dummy, CEO gender, firm size, firm age, annual 
stock return, stock volatility, return on assets, leverage, market-to-book, R&D expense, and 
proportion of independent directors on board. The model accounts for year and industry fixed 
effects (GIC groups). Parentheses contain p-values and superscripts ***, **, and * denote 
significance at 1%, 5%, and 10%, respectively. 
 

1.4.5 Discussion of the Results 

 Executive compensation is an important tool for alleviating the principal-agent problem. 

To keep CEO’s incentives aligned with those of shareholders’, CEO’s compensation should 

change with firm and manager characteristics though not limited to these factors. In this paper, I 

look at the effect of CEO’s age and tenure as a CEO at the firm on his/her own compensation. As 

CEOs age, their risk-averseness increases which decrease their appetite not only for taking on risky 

positive value projects but also for riskier long-term performance-based compensation. Thus, with 
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increasing age, CEO would prefer an increase in the less risky form of compensation with earlier 

utility (e.g., salary and bonus) and decrease in risky long-term compensation in the form of stock 

options and restricted stock grants. However, to encourage CEO to take on risky positive value 

projects, compensation committee would increase CEO’s long-term pay for performance 

compensation with increasing CEO age.  

CEOs gain power as their tenure increases at a firm, enabling them to pursue self-interests 

over shareholders’ interest. Entrenchment, empire building and the ability to influence his/her own 

compensation increases with increasing CEO power. To prevent entrenchment and empire 

building, compensation committee should increase CEO’s long-term pay form performance 

compensation (e.g., stock options and restricted stock grants) and decrease short-term components 

(e.g., salary and bonus) with increasing CEO tenure. Thus, efficient contracting theory predicts 

compensation differently as compared to what CEOs would want with increasing age and tenure.   

Salary is the fixed cash compensation, from the above argument, CEOs would prefer it 

over the variable form of compensation components as their age and tenure increases. I 

hypothesize that efficient contracting theory predicts a decrease in a CEO’s salary with his age and 

tenure, whereas CEO power and risk appetite predict an increase in salary with CEO tenure and 

CEO age. I find that CEO's age and tenure do not predict CEO’s salary and the probability that a 

CEO will receive an annual salary is very close to 1. Salary is cash compensation, and a firm 

typically determines salary through competitive “benchmarking,” generally based on the salaries 

of CEOs in the same industry and is adjusted for the firm size. The insignificant effect of age and 

tenure on salary implies that it is not used as a monitoring tool to alleviate agency problems arising 

from increasing power and decreasing risk appetite of a CEO. 

 Bonus is typically paid as cash compensation and is based on a firm’s annual performance. 

There is considerable heterogeneity regarding performance measures used to calculate bonus; 

however, firms mostly utilize some measure of accounting profits (Murphy, 1998). However, these 

accounting profits can be manipulated, either through discretionary adjustments in “accruals” or 

by shifting earnings across periods (Healy, 1985). Thus, bonus will increase with increasing CEO 

tenure as CEOs can manipulate bonus performance measure with increasing power.  As CEOs age, 

bonus becomes a more desirable pay-for-performance compensation due to the lesser risk and 
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earlier utility attached to it. On the other hand, to align CEO’s incentives with those of 

shareholders, compensation committee should decrease short-term pay for performance in the 

form of bonus with increasing CEO age and tenure.  

I hypothesize that efficient contracting theory predicts a decrease in a CEO’s bonus with 

his age and tenure, whereas CEO power and risk appetite predict an increase in annual bonus 

compensation with CEO tenure and CEO age. I find that a CEO’s annual bonus decreases in age 

for CEOs early in tenure but increases in age for CEOs later in tenure (more than five years). 

Earlier in tenure CEOs don’t have the power to influence compensation, and thus bonus is more 

in line with contracting theory. The shift in the effect of age on compensation suggests that CEOs 

later in tenure have the power to influence bonus compensation in their favor to adjust for 

decreasing risk appetite. I also find that a CEO’s annual bonus decreases with CEO tenure at a 

decreasing rate and at a lower rate for older CEOs.  

 CEOs are paid for long-term performance in the form of stock options and restricted stocks 

grants. These are riskier form of compensation as compared to bonus. As CEO’s age increases, 

with a decreasing risk-appetite, he/she will prefer lesser stock options and restricted stock grants 

compensation. I hypothesize that under efficient contracting theory CEO’s stock options and 

restricted stock grants compensation should increase with CEO’s age, to encourage them to take 

on risky positive value projects. In order to prevent entrenchment and empire building, 

compensation committee should increase long-term pay for performance compensation of a CEO 

as his/her tenure increases at the firm. I find that stock options compensation decreases with tenure 

(age) and at a higher rate for older CEOs (CEOs later in tenure).  These results again suggest the 

increasing influence of CEOs on their compensation with increasing power and risk appetite.  

The results from the empirical analyses imply that CEO compensation components are 

affected by a CEO’s physical age, his tenure at the firm and the combination of a CEO’s age and 

tenure. The above results are consistent with CEOs being able to influence their compensation in 

ways that reflect their preferences. 
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1.5 Summary and Conclusions 

Chief Executive Officer is the final decision-making authority on investments and other 

operations in the firm. Economic theory suggests that since managers have the incentives and the 

opportunity to deviate from projects that maximize shareholder wealth, firms should tie executive 

compensation to performance measures using short-term and long-term incentive plans. There are 

several firm-specific and manager-specific characteristics that can drive the level and mix of CEO 

compensation. In this paper, I analyze how two manager-specific characteristics age and tenure as 

CEO at a firm determine the mix of compensation. 

Incentive alignment hypotheses predicts a higher pay for performance compensation for 

older CEOs in order to motivate them to take on risky value-increasing projects. However, riskier 

compensation components should decrease with CEO age if compensation reflects CEO’s 

preferences. CEO power increases with CEO tenure at a firm; with increasing power, a CEO can 

manipulate incentive measure and influence compensation committee to set compensation which 

suits CEO’s own preferences. I hypothesize that CEOs short-term incentive compensation 

increases and riskier long-term pay for performance compensation decreases as CEO tenure 

increases if compensation reflects CEO’s preferences. On the other hand, to prevent empire 

building and entrenchment and align CEOs’ incentive with those of shareholders, short-term (long-

term) pay for performance compensation should decrease (increase) with CEO tenure.  

In this study, I test above arguments. I find that the base salary of a CEO is not affected by 

CEO age and tenure, whereas the short-term and long-term incentive compensation varies with 

age and tenure. Short-term incentive compensation, that is, the annual bonus decreases with CEO 

age for CEOs early in tenure and increases with CEO age for CEOs with five or more years of 

tenure. Thus, short-term incentive for CEOs who are early in their tenure is more in line with 

incentive alignment theory. CEOs early in their tenure don’t have power, when compared to long-

tenured CEOs, to be able to influence the compensation granted. Long-term incentive 

compensation in the form of stock options and restricted stock grants decrease with age and tenure, 

providing evidence of CEO’s ability to influence his/her own compensation.  
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2.1 Introduction 

Since Holmstrom and Milgrom (1987), models of managerial compensation imply that 

risk-averse managers should receive a risk premium in their compensation for the risks they face.  

Consequently, if risk-averse managers face a litigation risk that arises from pursuing corporate 

goals and that affects them adversely, then one should expect them to receive compensation for 

that risk.  Further, if that risk is reduced, then their compensation should also be reduced. 

Prior to 1989, shareholders could initiate a derivative lawsuit against corporate insiders on 

behalf of the firm to address perceived breaches of their fiduciary duties.  Between 1989 and 2005, 

23 U.S. states adopted the Universal Demand (UD) laws that require a plaintiff shareholder to 

demand the board of directors take corrective actions before proceeding with the derivative 

lawsuit.  Swanson (1992) points out boards rarely act on such demands. Because of this hurdle, 

Appel (2015) points out that these UD laws significantly reduced the incidence of such derivative 

lawsuits. 

Lin, Liu, and Manso (2016) confirm Appel (2015) conclusion and provide evidence that 

firms in states that pass UD laws significantly increased their expenditures on R&D and their 

production of innovative patents.  In addition, Nguyen, Phan, and Sun (2017) provide evidence 

that firms in states that pass UD laws significantly increased their cash holdings and investment 

expenditures.  These studies imply that the passage of UD changes the investment behavior of 

managers of the affected firms.  

The above points raise a set of interesting questions that we seek to address in this study.  

Is the total compensation of CEOs in firms in states that pass UD laws reduced?  After all, 

according to compensation theory, one might expect such a reduction since the risk they face is 

reduced.  Further, if UD laws changed the investment behavior of the affected firms, then this was 

due to changes in how CEOs are compensated?  To address these questions, we organize our study 

as follows. In Section 2.2 we provide a review of prior research on certain key issues.  In Section 

2.3, we describe our sample and sample data.  Section 2.4 provides our primary analyses, and 

Section 5 explores its robustness to certain issues.  Finally, Section 2.5 summarizes our 

conclusions.  
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 Like Lin, Liu, and Manso (2016) and Nguyen, Phan, and Sun (2017) we use the staggered 

adoption of the universal demand (UD) laws in 23 states from 1989 to 2005 as an exogenous shock 

to litigation risk to examine its effect on executives’ compensation. Using a difference-in-

difference design, we do not find evidence that CEOs of firms in states that pass a UD law 

experience a significant reduction in their total compensation.  Rather, we find that CEOs of these 

firms realize a decrease in their relative share of restricted stock grants and long-term incentive 

compensation and an increase in their other compensation.  This last result likely reflects 

compensation for unexercised options or unearned restrict stock.  

More importantly, we find evidence of heterogeneity in these effects. We find evidence 

that long-term incentive compensation is significantly reduced in R&D intensive firms, while 

restricted stock is significantly reduced in non-R&D intensive firms. The fact that other 

compensation is also increased in non-R&D intensive firms is consistent with our interpretation of 

what these increases represent.  

If firms were providing extra equity incentives to managers to pursue risky or innovative 

investments, then a reduction in the legal risks associated with such investments should reduce the 

need for such incentives.   This interpretation is consistent with our evidence.  And yet the evidence 

that these firms increased such investment after the passage of UD laws suggests that these 

reductions were not as great as the CEOs’ perceived costs of such lawsuits.  Jones (1980) and 

similar studies provide an answer to this puzzle.  The cost of shareholder litigation is greater for 

the CEO than for the firm.  Consequently, while the firm may reduce the CEO’s incentive 

compensation to reflect his or her reduce litigation risk, it will only reflect the reduced cost to the 

firm and not the full reduced cost to the CEO, which is greater.     

 
2.2 Selective Review of Prior Research and Research Questions  

2.2.1 Selective Review of Prior Research 

Because managerial and shareholder interests are not always the same, there are several 

mechanisms for aligning these interests that concern how managers are compensation (incentives) 

and how managers are disciplined (disincentives).  

For incentives, there is extensive theoretical literature which hypothesizes that employee 

incentive-based compensation motivates executives to invest in high-risk-high-return projects on 
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behalf of risk-neutral shareholders (Jensen and Meckling, 1976; Haugen and Senbet, 1981; Smith 

and Stulz, 1985; Lambert, 1986; Copeland and Weston, 1988; Lambert and Larcker, 1987; 

Hirshleifer and Suh, 1992; Murphy 1998; and Hemmer, Kim, and Verrecchia, 1999).   A key point 

in this literature is that managers should be compensated for the risks that they are encouraged to 

take.  Consistent with the arguments in this literature, there has been a significant increase in pay-

for-performance compensation of corporate executives over past 35 years, under the assumption 

that increase in pay-for-performance compensation encourages executives to take risk and align 

their incentives with shareholders’ interests.   

For disincentives, there are a variety of mechanisms.  The primary disincentive is board 

discipline which may result in managers begin removed (Shleifer and Vishny (1997)).  However, 

when a board does not discipline a manager when shareholders think that they should, shareholders 

can use litigation to impose a personal penalty on the managers.  

La Porta, Lopez-de-Silanes, Shleifer, and Vishny (1998) investigate shareholder protection 

laws in 49 countries and argue that legal protection of shareholders can mitigate agency problems 

that arise from the separation of ownership and control. They also claim that protection laws for 

U.S. shareholders are as strong or stronger than those in other countries in the sample. Ferris, 

Jandik, Lawless, and Makhija (2007) investigate 214 derivative lawsuits against 174 public U.S. 

firms over the period 1982-1999 and find that the likelihood for a poorly governed firm to face 

derivative lawsuit is higher. They claim that derivative lawsuits can serve as a governance 

mechanism that leads to changes in the board that improves monitoring of the executives. 

Pukthuanthong, Turtle, Walker, and Wang (2017), using securities class action lawsuit sample find 

that short-term investors monitor firms through litigation and that this acts as a substitute for 

internal corporate governance mechanisms. 

 Romano (1991) analyze shareholder lawsuits from late 1960s to late 1980s and find that 

these lawsuits are a weak form of governance and the major part of the proceeds from litigation, 

if any, goes to attorneys. He also finds that top management turnover rates are higher for firms 

facing a shareholder lawsuit both before and during the lawsuit, implying litigation risk imposes a 

personal liability on executives. According to Romano (1991) mostly blockholders use lawsuits to 

monitor executives and the probability of lawsuit happening increases with blockholding.  
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Brochet and Srinivasan (2014), investigate securities class-action lawsuits and find that 

directors named in the lawsuits suffer a negative blow to their reputation. Fich and Shivdasani 

(2007) find that directors names in a class-action lawsuit experience a significant decline in 

directorships at other firms, and the firm experience positive excess return when the directors 

accused of wrongdoing in the litigation leave the firm. Karpoff, Lee, and Martin (2008) examine 

788 SEC and Department of Justice enforcement actions for financial misrepresentation from 1978 

to 2006 and find that 93% of the executives accused in the litigation lose their jobs and the 

likelihood of losing job increases with the cost of misconduct and the quality of firm governance.  

Deng, Willis, and Xu (2014) show that shareholder litigation results in higher external 

financing costs and loss of corporate reputation for a firm. McTier and Wald (2010) argue that 

security class action lawsuits act as monitoring toll and resolve agency problem to some extent. 

They conclude that firms decrease overinvestment activity and payouts, increase cash holdings 

and leverage. However, Helland (2006) finds no significant reputational penalties for executives 

accused in a private securities class action lawsuit unless SEC has initiated the case. 

Fischel and Bradley (1985), argue that the real party of interest in derivative lawsuits are 

attorneys as the shareholders with small holdings (who can bring lawsuits against executives on 

behalf of the corporation) have little incentives to consider the cost that all the shareholders will 

bear due to the lawsuit. Brandi (1993) also argue that most of the derivative lawsuits are driven by 

the settlement fees rather than corporate governance issues. Macey and Miller (1991) also argue 

that in derivative lawsuits, most of the times attorneys are pursuing their own self-interest of 

procuring a high fee rather than having litigation incentives that are very similar to what a 

claimholder would have in traditional two-party litigation. They propose an auction system to pick 

attorneys for a lawsuit who will distribute most of the proceeds from the lawsuit to the class or 

corporation. Thomas and Hansen (1992) make similar arguments to Macey and Miller (1991) and 

approve of their auction theory. These arguments raise question about the net benefits of derivative 

lawsuits as a governance mechanism to shareholders of the target firms. 

Nevertheless, Bhagat, Brickley, and Coles (1987) investigate adoption of Directors and 

Officers (D&O) liability insurance by firms and find that firms experience a positive stock price 

return around management-sponsored proposals to broaden corporate insurance and 
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indemnification. They suggest D&O insurance (and hence litigation threat) helps monitor 

executives by aligning their incentives with those of shareholders’. Bhagat, Bizjak, and Coles 

(1998) empirically find that firms facing a lawsuit experience statistically significant decrease in 

wealth. On average there is 0.97% equivalent to $15.96 million loss in equity for the firm going 

through a lawsuit. 

Liu, Aharony, Richardson, and Yawson (2016) study corporate litigations from the year 

2000 to 2007 and conclude that Chief Executive Officers face losses in reputation and poorer 

reemployment prospects after the litigation. Aharony, Liu, and Yawson (2015) find that corporate 

litigations are followed by an increased turnover of CEOs and directors. They also find that the 

merit of the lawsuit and settlement involved is a determinant of turnover probability. 

Regardless of whether the costs of these shareholder lawsuits are greater for managers than 

for their firms, they do have an effect on firm investment behavior.  Lin, Liu, and Manso (2016) 

argue that shareholder litigation can discourage managers from pursuing risky value increasing 

projects and raise their career concerns. They use the passage of UD laws as an exogenous event 

to study the effect of the decrease in litigation risk on innovation. They find that passage of UD 

laws leads to an increase in R&D spending and number of patents generated, implying shareholder 

litigation risk deters managers from investing in risky projects.  

In a similar vein, Nguyen, Phan, and Sun (2017) examine the effects of the passage of UD 

laws on the affected firms’ cash holdings and investment expenditures.  They provide evidence 

that firms in states that pass UD laws significantly increased their cash holdings and investment 

expenditures.  Consequently, both Lin, Liu, and Manso (2016) and Nguyen, Phan and Sun (2017) 

report evidence that firms in states that pass UD laws increase their investment. 

 

2.2.2 Research Questions 

Prior research suggests a couple of predictions and raise some questions.  First, if a portion 

of managerial compensation is compensation for the risks they face, then a reduction in some of 

those risks should lead to a reduction in their total compensation.  Consequently, we should expect 

that the total compensation of CEOs in states that pass a UD law to be reduced to reflect their 

reduced risk exposure.  Whether this reduction will be significant or not is unclear. 
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Second, if the passage of UD laws is associated with increase in investment, particularly 

in risky investments, then one might expect a change in the composition of CEO compensation.  

Specifically, prior theory would suggest an increase in those parts of their compensation associated 

with the vega of their compensation (e.g. stock options, etc.) and a decrease in those components 

associated with the delta of their compensation (e.g. salary and bonus).    

 

2.3 Data 

2.3.1 Sample 

For CEO compensation data, we use compensation data from Standard & Poors’ (S&P) 

ExecuComp which provides executive compensation data for firms in the S&P 1500 list of firms.  

We merge these data with accounting data from S&P’s Compustat database and board data from 

Institutional Shareholder Services (ISS).  Because of the availability of CEO compensation data, 

we restrict our time period to 1991 to 2008.  The last states to adopt UD laws were Rhode Island 

and South Dakota in 2005.  We drop all firms that had already implemented a UD Law prior to 

our sample period.  By this last action, we are able to identify firms before and after the enactment 

of a UD law in their state of incorporation, which is important in our modified difference-in-

difference design. 

 

2.3.2 Research Design 

We follow the basic research design in Lin, Liu, and Manso (2016) and Nguyen, Phan and 

Sun (2017) with slight adjustments.  Specifically, we estimate models of the following form: 

𝑪𝒐𝒎𝒑𝒊𝒕 = 𝜶 + 𝜷𝑼𝑫 𝑳𝒂𝒘 + 𝜸𝑿𝒊𝒕 + 𝜽𝒊 + 𝝎𝒕 + 𝝆𝒊𝒕 + 𝜺𝒊𝒕 

where Compit is a compensation measure for the CEO of firm i at time t, UD Law is a dummy 

variable that takes on the value of 1 if a UD Law is in effect in the state for the firm run by the 

CEO, i is firm fixed effects, t is year fixed effects, and it is state of incorporation fixed effects.  

A description of our compensation and control variables follows. 
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2.3.3 Variables 

Below we provide a discussion of the different variables used in our study and how they 

were constructed.  Table 2.1 provides their summary statistics.  

 

2.3.3.1 Compensation Variables 

As noted earlier, we use S&P’s ExecuComp for our CEO compensation data.  Based on 

these data we break total CEO compensation into the following components: salary, bonus, stock 

options, restricted stocks grants, long-term incentive compensation (LTIP), and all other 

compensation.  This last category includes severance payments, debt forgiveness, imputed interest, 

payouts for cancellation of stock options, payment for unused vacation, tax reimbursements, 

signing bonuses, 401K contributions, life insurance premiums, perquisites and other personal 

benefits.  Based on these data, we compute the following variables. 

 Total compensation: we compute the logarithm of a CEO total compensation (tdc1). 

 Stock options/(salary + bonus): we compute the ratio of a CEO’s stock options to their salary 

and bonus as a measure of the relationship between this component of their compensation that 

affects the vega of their compensation to those components that influence the delta of the 

compensation.   

 Restricted stock/(salary + bonus): we compute the ratio of a CEO’s restricted stock to their 

salary and bonus as a measure of the relationship between this component of their 

compensation that affects the vega of their compensation to those components that influence 

the delta of the compensation.   

 LTIP/(salary + bonus): we compute the ratio of a CEO’s long-term incentive pay to their salary 

and bonus as a measure of the relationship between this component of their compensation that 

affects the vega of their compensation to those components that influence the delta of the 

compensation.   

 Other/(salary + bonus): we compute the ratio of a CEO’s all other compensation to their salary 

and bonus as a measure of the relationship between this component of their compensation that 

may affect the vega of their compensation to those components that influence the delta of the 
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compensation.  Regardless of whether this component affects the vega of CEO compensation 

or not, we need this ratio to insure an adding up condition in a subsequent analysis.  

 

2.3.3.2 Universal Demand Law Indicator Variable 

 UD Law Indicator: A dummy variable which equals one if the incorporation state of the firm 

has a UD law and zero otherwise. For example, for the firms incorporated in Connecticut, 

where UD Law was adopted in year 1997, the indicator variable would be equal to one after 

1997 and zero before that.  In Appendix B, we provide a list of the states that implemented a 

UD law and the years in which they passed this law.  In Appendix B, we provide some example 

of the kinds of derivative lawsuits deterred by this law. 

 

2.3.3.3 Control Variables 

 CEO Ownership (ExecuComp): CEOs interests become more aligned with shareholders, and 

there is less need for incentive compensation as he owns more stock in the firm. The CEO’s 

stock ownership is negatively related to option and equity intensity, and positively to cash 

intensity (Humphery, Lisic, Nanda, and Silveri (2016)). We use the percentage of a firm’s 

shares held by the chief executive to control for this. 

 CEO Duality (ExecuComp): CEO duality exists when a firm's CEO also serves as chairman of 

the board of directors. Holding the highly symbolic position of board chair would provide the 

CEO with a wider power base and locus of control (Hambrick and Finkelstein, 1987; Harrison, 

Torres, and Kukalis, 1988; Patton and Baker, 1987) which can be used to influence the 

compensation and its mix. We use a dummy variable which equals one if CEO is also the 

chairman of the Board of Directors and 0 otherwise to control for this. 

 Board Composition (Risk Metrics): Effective monitoring reduces the need for incentive 

alignment, thus incentive compensation should be negatively related to monitoring proxies. 

Mehran (1995) finds a positive relation between outside directors and stock-based pay. 

Literature suggests that firms with weaker governance structures have greater agency 

problems; that CEOs at firms with greater agency problems receive greater compensation; and 

that firms with greater agency problems perform worse (Core, Holthausen, and Larcker, 1999). 
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We use ratio of number of independent directors to number of total directors as monitoring 

proxy.  

 Gindex (RiskMetrics): We use Institutional Shareholder Services’ (ISS) RiskMetrics 

Governance database (formerly known as the IRRC Takeover Defense database) which 

provide two separate feeds of governance provisions. The first feed, the ISS Governance 

dataset provides the governance provisions for the largest 1500 companies between 1990 and 

2006. Gompers, Ishii and Metrick (2003) used this database to construct their Gindex measure.  

In 2007, a new governance database, known as RiskMetrics governance data, was released 

for the year 2007 which resulted from a different collection process and contains therefore 

different variables. According to the documentation on Wharton Research Data Service 

(WRDS), RiskMetrics data includes an initial comprehensive review of the company bylaws 

and charter, while the former IRRC data focused on changes from one vintage to the next. In 

particular, the new data does not include many of the provisions that were part of the original 

IRRC feed.  

In order to construct a consistent Gindex-like governance index over the entire sample 

period using both feeds of data, we first translate all the RiskMetrics governance provisions 

into their equivalent dummy variable provisions in the IRRC feed. Then, we use the six state 

laws provisions from the 2006 version of the IRRC (Business Combination (Freezeout), Fair 

Price, Control Share Acquisition, Recapture of Profits, Control Share Cashout, and Director 

Duties (Stakeholder Clause) Law) and populate them for the new data after merging by state. 

We also use the state law opt-outs from the new dataset whenever it is available. Provisions 

that are missing in the new feed are excluded from the computation of our governance index, 

in both sub-periods (1990-2006, and 2007-2017).  

Specifically, we exclude the following eight governance provisions that are not in the new 

ISS RiskMetrics Governance data: Anti-greenmail provision, Director’s Duties-Nonfinancial 

Impact, Director Liability, Director Indemnification, Director Indemnification Contracts, 

Compensation Plans, Silver Parachutes, and Pension Parachutes. Gindex therefore includes the 

following individual provisions, in addition to the six state laws (net of opt-outs) mentioned 

above: blank check preferred stock, classified or staggered board, fair price, limits to charter 
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amendments, limits to shareholder bylaws amendments, limits to call special meetings, limits 

for written consent, supermajority requirements to approve mergers, poison pill, golden 

parachutes, unequal voting, cumulative voting (the lack thereof), and confidential voting (the 

lack thereof). 

 Firm Size (Compustat): According to the allocation theory of control, 'in a market equilibrium, 

the most talented executives occupy top positions in the largest firms, where the marginal 

productivity of their actions is greatly magnified over the many people below them to whom 

they are linked' (Rosen,1992). Company size is at best an imperfect proxy for manager skill 

requirements, job complexity, and span of control, Murphy (1999). This provides the 

theoretical ground for a positive relationship between executive pay and firm size and hence 

we control for this effect. Firm size is natural logarithm of total assets in my analysis.  

 Firm Age (CRSP): Earlier research finds that firms that have been in business longer pay higher 

wages (Dunne and Roberts, 1990a, 1990b; Davis and Haltiwanger, 1991), we use firm age as 

a control to account for this effect. The firm’s age is defined as the time between year t and the 

year in which the firm is first recorded in the CRSP stock database. 

 Annual Stock Return (Compustat): Standard agency models suggest that executive pay level 

should be increasing in firm performance. Murphy (1985) shows that executive compensation 

is strongly positively related to firm’s performance as measured by stock return. I calculate 

stock return as the change in the price of the stock over 12 months divided by the price of stock 

12 months ago. 

 Return on Assets (Compustat): Return on Assets (ROA) is an indicator of how profitable a 

company is relative to its total assets. ROA gives a manager, investor, or analyst an idea as to 

how efficient a company's management is at using its assets to generate earnings. Thus, it can 

be implicitly used as a measure of manager’s efforts to use assets effectively. We use ratio of 

Earnings before Income and Taxes (EBIT) to Total Assets to construct ROA.  

 Leverage (Compustat): It is shown that perfect alignment of management compensation with 

shareholder interest is only for all-equity firms. For firms with risky debt, the pay-performance 

ratio should be smaller. Thus, larger the leverage, the smaller the pay-performance ratio of the 

top-management compensation. John and John (1993) predict that the use of equity-based 
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compensation should be negatively related to the firm’s leverage ratio. To control for this 

effect, we use leverage ratio as one of the independent variables measured as the ratio of firm’s 

debt to its asset. 

 

Table 2.1: Summary Statistics 
 
Variable Observation Mean Std. Dev. Min Max 
Total Compensation 115,530 911.13 5,224.91 0.00 655,448.00 
Salary 115,530 107.63 287.81 0.00 8,100.00 
Bonus 115,530 115.39 830.58 0.00 102,015.20 
Stock Options 115,530 310.67 3,586.64 0.00 600,347.30 
Restricted Stock 
Grants 115,530 60.05 2,042.30 0.00 650,812.10 
LTIP 115,530 21.20 326.39 0.00 29,280.64 
All Other 
Compensation 115,530 296.20 3,676.46 0.00 613,320.20 
Board Composition 18,362 0.6606 0.1807 0.0000 1.0000 
Firm Size 105,750 5.5790 2.2894 -6.9078 15.1429 
Market to Book 105,041 2.1269 3.8364 0.0778 311.7684 
Leverage 93,118 0.5039 0.8586 0.0000 151.0000 
Capital Expenditure 95,994 0.0580 0.0920 -2.0934 8.8775 
Firm Age 19,158 56.0181 43.8708 1.0000 264.0000 
Return on Assets 19,422 0.0300 0.1892 -5.9014 2.1272 
Annual Return 100,104 0.1733 2.6507 -0.9959 432.3333 
CEO Ownership 17,724 1.3102 4.9978 0.0000 160.5025 
CEO Duality 20,172 0.7236 0.4472 0.0000 1.0000 
Gindex 26,097 6.7979 2.1128 0.0000 15.0000 

 

The sample comprises U.S. Corporations with Compensation data on ExecuComp between 
1991 and 2008.  

 

 Market to Book (Compustat): If a firm has high growth opportunities then a large part of its 

value is chiefly derived from future investments than from existing assets. Managers of high 

growth firms are more difficult to monitor since efficient management of existing assets is less 

important than future investment decisions. Thus, high growth firms should use equity-based 

awards to encourage managers to maximize shareholder wealth. Kole (1997) shows that the 

market-to-book ratio of the firm is a significant predictor of stock option plans. We use firms’ 
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growth opportunities, proxied by Market to Book ratio measured as the ratio of Market value 

(price close annual*common shares outstanding + total liabilities) to Book Value (common 

equity outstanding + total liabilities).  

 

2.4 Empirical Analyses  

2.4.1 Effect of UD Laws on CEO’s Total Compensation  

We begin our analysis by looking at the effect of the passage of UD Laws on CEO’s total 

compensation. Table 2.2 displays the results of estimating two fixed effect regressions in which 

the dependent variable is the natural logarithm of total compensation.  Both regressions use our 

full sample: one accounts for state fixed effects and the other does not.12  Just as in Lin, Liu, and 

Manso (2016) and Nguyen, Phan and Sun (2017), the variable of interest is the UD Law dummy 

variable.  This variable captures the effect of a UD law on the mean total compensation of CEOs 

of firms within states that pass such a law.  Based on this evidence, the enactment of a UD law 

does not have a significant effect on the total compensation of affected CEOs.   

The parallel assumption is important to difference-in-difference analysis.  One approach to 

addressing potential violations of this concern is by matching treatment and control firms at the 

beginning of the study.  Consequently, to address this concern, we match firms based on firm size, 

firm’s market to book, firm’s capital expenditure, firm leverage, and firm-year.  We then re-

estimate the equations in Table 2.2 and report the results in Table 2.3.   Once again, we do not find 

the coefficient on the UD Law dummy to be significant.  

Finally, there may be heterogeneity in the responses of firms that we are missing.  Lin, Liu, 

Manso (2017) report evidence that corporate R&D spending and innovation increases after the 

implementation of a UD law.  Consequently, the effects of the passage of a UD law on executive 

compensation may be greater in low R&D intensive industries than in high R&D intensive 

industries.  To examine this possibility, we separate our sample into quartiles according to their 

R&D spending.  We then re-estimate our two regression models using the highest R&D spending 

quartile and the lowest R&D spending quartile as our samples.  We report the results of these 

                                                           
12 All other control variables are lagged one period to minimize the potential for joint 
determination.   
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estimations in Table 2.4.  Our evidence suggests that total CEO compensation in either the most 

R&D intensive firms or the least R&D intensive firms does not change as a result of the state 

passing a UD law in which a firm is incorporated.  

Our full sample, matched sample and sub-sample results all suggest that total CEO 

compensation is not significantly affected by states in which their firms are incorporated enacting 

a UD law.  

 

Table 2.2: Total Compensation Regression on Full Sample 
 

Model (1) (2) 

Variable 
Ln (Total 

Compensation) 
Ln (Total 

Compensation) 
UD Law Indicator -0.0180 -0.0669 
  (0.837) (0.724) 

Controls Yes Yes 
Year Fixed Effects Yes Yes 
Firm Fixed Effects Yes Yes 
State Fixed Effects No Yes 

N 8764 8614 
R-square 0.088 0.087 
Adj. R-square 0.087 0.086 

 

The above OLS regression is run using full sample for time period 1991 to 2008. The dependent 
variable is natural logarithm of CEO’s total annual compensation. The independent variable of 
interest is UD Law indicator which equals one if the incorporation state of the firm has a UD 
law and zero otherwise. Controls used in the specification are firm size, firm age, return on asset, 
annual stock return, firm leverage, firm’s capital expenditure, firm’s market to book ratio, the 
proportion of independent directors on the board, CEO ownership in the firm, CEO duality 
dummy, and Gindex.  All firm features are lagged one period to mitigate that their being jointly 
determined. The errors are clustered at the firm level for all models. Parenthesis contain p-values 
and superscripts ***, **, and * denote significance at 1%, 5%, and 10%, respectively. 
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Table 2.3: Total Compensation Regression on Matched Sample 
 

  Matched Sample Matched Sample 

Model (1) (2) 

Variable 
Ln (Total 

Compensation) 
Ln (Total 

Compensation) 
UD Law Indicator -0.156 -0.160 
  (0.367) (0.352) 

Controls Yes Yes 
Year Fixed Effects Yes Yes 
Firm Fixed Effects Yes Yes 
State Fixed Effects No Yes 

N 2618 2587 
R-square 0.113 0.115 
Adj. R-square 0.109 0.111 

 

The above OLS regression is run using matched sample (matching variables are firm size, firm’s 
market to book, firm’s capital expenditure, firm leverage, firm year) for time period 1991 to 
2008. The dependent variable is natural logarithm of CEO’s total annual compensation. The 
independent variable of interest is UD Law indicator which equals one if the incorporation state 
of the firm has a UD law and zero otherwise. Controls used in the specification are firm size, 
firm age, return on asset, annual stock return, firm leverage, firm’s capital expenditure, firm’s 
market to book ratio, proportion of independent directors on the board, CEO ownership in the 
firm, CEO duality dummy, and Gindex.  All firm features are lagged one period to mitigate that 
their being jointly determined. The errors are clustered at the firm level for all models. 
Parenthesis contain p-values and superscripts ***, **, and * denote significance at 1%, 5%, and 
10%, respectively. 

 

2.4.2 Effect of UD Laws on the Composition of CEO Compensation  

Our evidence thus far suggests that the passage of a UD law does not significantly affects 

the total compensation of the affected CEOs.  Nevertheless, it does not suggest that these laws do 

not affect the composition of a CEO’s compensation.  For this analysis, we must recognize two 

key points.  First, the different components may be related.  Second, the sum of the components 

must add up to total compensation. 

To address these points, we use the statistical model in Fry, Fry, and McLaren (1996).   

These authors adapt Aitchison’s (1986) compositional statistical model to the analysis of data 

restricted to the unit simplex.  Basically, they estimate a seemingly unrelated regression model in 
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which the dependent variables are ratios of the components of interest to an excluded component.  

This approach insures that the sum of the components equals the total amount.  For our purposes, 

we take the ratios of a CEO’s stock options, restricted stock, long-term incentive compensation, 

and all other compensation to the CEO’s salary plus bonus.  We use a CEO’s salary and bonus as 

the exclude components since these components represent a CEO’s short-term compensation.  

Thus, our ratios represent the relative amount in different long-term compensation components to 

their total short-term compensation.  Given the evidence in Lin, Liu, and Manso (2016) and 

Nguyen, Phan and Sun (2017), we expect the components of their long-term compensation to 

change more than their short-term components 

 

Table 2.4: Total Compensation Regression on Lowest and Highest Research & Development 
Quartile 
 

R&D Quartile Lowest R&D Quartile Highest R&D Quartile 
Model (1) (2) (3) (4) 

Variable 
Ln (Total 

Compensation) 
Ln (Total 

Compensation) 
Ln (Total 

Compensation) 
Ln (Total 

Compensation) 
UD Law Indicator -0.0647 -0.0669 0.000283 0.00222 
  (0.733) (0.724) (0.998) (0.982) 

Controls Yes Yes Yes Yes 
Year Fixed Effects Yes Yes Yes Yes 
Firm Fixed Effects Yes Yes Yes Yes 
State Fixed Effects No Yes No Yes 

N 4079 4033 4499 4395 
R-square 0.098 0.099 0.088 0.086 
Adj. R-square 0.095 0.097 0.086 0.084 

 

The above subsample OLS regressions is run separately on lowest and highest R&D quartiles 
for time period 1991 to 2008. The dependent variable is natural logarithm of CEO’s total annual 
compensation. The independent variable of interest is UD Law indicator which equals one if the 
incorporation state of the firm has a UD law and zero otherwise. Controls used in the 
specification are firm size, firm age, return on asset, annual stock return, firm leverage, firm’s 
capital expenditure, firm’s market to book ratio, the proportion of independent directors on the 
board, CEO ownership in the firm, CEO duality dummy, and Gindex.  All firm features are 
lagged one period to mitigate that their being jointly determined. The errors are clustered at the 
firm level for all models. Parenthesis contain p-values and superscripts ***, **, and * denote 
significance at 1%, 5%, and 10%, respectively. 
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Table 2.5: SUR Analysis using the Full Sample 
 
Model (1) (2) (3) (4) 

Variable 
Stock 

Options/(Salar
y + Bonus) 

Restricted 
Stocks/(Salary + 

Bonus) 

LTIP/(Salary 
+ Bonus) 

Other/(Salar
y + Bonus) 

UD Law Indicator -0.305 -0.522** -0.206 0.204 
  (0.228) (0.031) (0.281) (0.197) 

Controls Yes Yes Yes Yes 
Year Fixed Effects Yes Yes Yes Yes 
Firm Fixed Effects No No No No 
State Fixed Effects Yes Yes Yes Yes 

N 8451       

R-Square 0.429       
 

We apply Fry, Fry and McLaren’s (1996) statistical model to the composition of a CEO’s using 
our full sample. The independent variable of interest is UD Law indicator which equals one if 
the incorporation state of the firm has a UD law and zero otherwise. Controls used in the 
specification are firm size, firm age, return on asset, annual stock return, firm leverage, firm’s 
capital expenditure, firm’s market to book ratio, the proportion of independent directors on the 
board, CEO ownership in the firm, CEO duality dummy, and Gindex.  All firm features are 
lagged one period to mitigate that their being jointly determined. We control for time and state 
level invariant effects by including year and state level dummies in the analysis. Parenthesis 
contain p-values and superscripts ***, **, and * denote significance at 1%, 5%, and 10%, 
respectively.   

 

We reported in Table 2.5 the results of estimating this system of equations using our full 

sample.  While we can control for year and state fixed effects, we could not control for firm fixed 

effects as adding the relative dummy variables did not allow the model to converge.  Consequently, 

in this and subsequent similar analyses, we only control for year and state fixed effects.  

The evidence in Table 2.5 implies that the passage of UD laws is associated with significant 

reductions in the restricted stock component of the affected CEOs’ compensation. The reductions 

in the incentive components suggest that firms were increasing the incentive components of CEO 

compensation to compensate them for the shareholder litigation risk. 
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Table 2.6: SUR Analysis using the Matched Sample 
 

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

Variable 
Stock 

Options/(Salary 
+ Bonus) 

Restricted 
Stocks/(Salary 

+ Bonus) 

LTIP/(Salary 
+ Bonus) 

Other/(Salary 
+ Bonus) 

UD Law Indicator -0.448 -0.697** -0.141 0.186 
  (0.186) (0.029) (0.582) (0.374) 

Controls Yes Yes Yes Yes 
Year Fixed Effects Yes Yes Yes Yes 
Firm Fixed Effects No No No No 
State Fixed Effects Yes Yes Yes Yes 

N 2528       

R-Square 0.442       
 

We apply Fry, Fry and McLaren’s (1996) statistical model to the composition of a CEO’s using 
matched samples (matching variables are firm size, firm’s market to book, firm’s capital 
expenditure, firm leverage, firm-year) for time period 1991 to 2008. The independent variable 
of interest is UD Law indicator which equals one if the incorporation state of the firm has a UD 
law and zero otherwise. Controls used in the specification are firm size, firm age, return on asset, 
annual stock return, firm leverage, firm’s capital expenditure, firm’s market to book ratio, the 
proportion of independent directors on the board, CEO ownership in the firm, CEO duality 
dummy, and Gindex.  All firm features are lagged one period to mitigate that their being jointly 
determined. We control for time and state level invariant effects by including year and state level 
dummies in the analysis. Parenthesis contain p-values and superscripts ***, **, and * denote 
significance at 1%, 5%, and 10%, respectively. 

 

As before, these results are subject to doubt about the applicability of the parallelism 

assumption.  So, we re-estimate our system of equations but this time use our matched samples to 

address this concern.  We report these results in Table 2.6.  These results even more strongly 

suggest that the relative proportions of a CEO’s compensation in restricted stock is significantly 

reduced after the passage of a UD law.   

While the results of Table 2.6 reinforce the evidence in Table 2.5, neither estimation 

address the possibility of heterogeneity in the responses of R&D intensive firms from non-R&D 

intensive firms.  To examine, this issue, we estimate the system of equations in Tables 2.5 and 2.6 

using samples of firms in the lowest and highest quartile of R&D spending.  Table 2.7 reports these 
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results and suggests a different response by these two types of firms to the implementation of a 

UD law. 

 

Table 2.7: SUR Analysis using the Lowest and Highest Research & Development Quartiles 
 

 
Research and Development Lowest Quartile Research and Development Highest Quartile 

Model (1) (2) (3) (4) (5) (6) (7) (8) 

Variable 

Stock 
Options/(S

alary + 
Bonus) 

Restricted 
Stocks/(Sa

lary + 
Bonus) 

LTIP/(Sa
lary + 

Bonus) 

Other/(Sa
lary + 

Bonus) 

Stock 
Options/(S

alary + 
Bonus) 

Restricted 
Stocks/(Sa

lary + 
Bonus) 

LTIP/(Sa
lary + 

Bonus) 

Other/(Sa
lary + 

Bonus) 

UD Law 
Indicator 

-0.1000 -0.816** 0.228 0.438** -0.723** -0.135 -0.460 -0.146 

  (0.797) (0.023) (0.388) (0.048) (0.041) (0.699) (0.120) (0.543) 

Controls Yes Yes Yes Yes Yes Yes Yes Yes 

Year Fixed 
Effects 

Yes Yes Yes Yes Yes Yes Yes Yes 

Firm Fixed 
Effects 

No No No No No No No No 

State Fixed 
Effects 

Yes Yes Yes Yes Yes Yes Yes Yes 

N 3950       4321       

R-Square 0.395       0.488       
 

We apply Fry, Fry and McLaren’s (1996) statistical model to the composition of a CEO’s to our 
sample of firms in the highest and lowest quartile of R&D spending. The independent variable 
of interest is UD Law indicator which equals one if the incorporation state of the firm has a UD 
law and zero otherwise. Controls used in the specification are firm size, firm age, return on asset, 
annual stock return, firm leverage, firm’s capital expenditure, firm’s market to book ratio, 
proportion of independent directors on the board, CEO ownership in the firm, CEO duality 
dummy, and Gindex.  All firm features are lagged one period to mitigate that their being jointly 
determined. We control for time and state level invariant effects by including year and state level 
dummies in the analysis. Parenthesis contain p-values and superscripts ***, **, and * denote 
significance at 1%, 5%, and 10%, respectively. 

 

R&D intensive firms appear to reduce the relative portion of their CEO’s compensation in 

stock options as a result of the implementation of UD laws in the states in which their firm is 

incorporated.  In contrast, less R&D intensive firms appear to reduce the restricted stock awards 

to their CEOs while increasing their other compensation as a result of these same laws.  The 

evidence that these firms increase their other compensation while decreasing their restricted stock 

awards is consistent with their paying cash for unearned restricted stock awards to these CEOs.  
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2.5 Summary and Conclusions 

Shareholder litigation is a controversial issue, it has been argued that shareholder litigations 

primarily serves to be a fat paycheck for plaintiff’s attorneys at the expense of shareholders and 

corporations. Others argue that these lawsuits are beneficial in the form of monitoring tools to 

deter the manager from shirking fiduciary duties and motivating them to act in the best interest of 

shareholders’.  

Theoretically, the litigation risk faced by CEOs can affect them in conflicting manners. It 

can help reduce agency problems by aligning their incentives with those of shareholders’ thus 

improving corporate governance. Other the other hand, according to “pressure hypothesis” the 

threat of shareholder litigation might deter CEOs from investing in risky positive value projects. 

With the litigation risk hanging over, CEOs should be paid higher in compensation component 

which would motivate them to invest in risky positive value projects. Hence, when the litigation 

risk goes down, we should observe a reduction in compensation components meant to encourage 

risk-taking.  

Like Lin, Liu, and Manso (2016) and Nguyen, Phan and Sun (2017) we use the staggered 

adoption of the universal demand (UD) laws in 23 states from 1989 to 2005 as an exogenous shock 

to litigation risk to examine its effect on executives’ compensation in a difference-in-difference 

research design.  Based on these data, we find evidence for the following conclusions. 

First, we do not find evidence that CEOs of firms in states that pass a UD law experience 

a significant reduction in their total compensation.   

Second, we do find evidence of a significant reduction in the restricted stock and long-term 

incentive components of affected CEO’s compensation, while at the same time observing a 

significant increase in their other compensation.  We interpret the increase in their other 

compensation as cash payments for unexercised options and unearned restricted stock. 

Third, we find evidence of heterogeneity in these effects.  While long-term incentive 

compensation is significantly reduced in R&D intensive firms, restricted stock is significantly 

reduced in non-R&D intensive firms.  Further, the fact that other compensation is also increased 

in non-R&D intensive firms is consistent with our interpretation of what these increases represent.  
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The fact that we observe decreases in those parts of a CEO compensation designed to 

encourage them to take risk may make the associated increases in the investment spending, 

especially in R&D and their patent generation, observed in Lin, Liu, and Manso (2016) and 

Nguyen, Phan and Sun (2017) appear odd.  And yet, taken together, ours and their evidence 

suggests that while the firm may reduce the CEO’s incentive compensation to reflect his or her 

reduce litigation risk, it will only reflect the reduced cost to the firm and not the full reduced cost 

to the CEO, which is greater. Thus, CEOs end up with an increased incentive to pursue riskier 

investment strategies.   
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Appendix A: UD Laws Adoption by States 
 

Year State Citation 
1989 GA Ga. Code Ann. § 14-2-742 
1989 MI Mich. Comp. Laws Ann. § 450.1493a 
1990 FL Fla. Stat. Ann. § 607.07401 
1991 WI Wis. Stat. Ann. § 180.742 
1992 MT Mont. Code. Ann. § 35-1-543 
1992 VA Va. Code Ann § 13.1-672.1B 
1992 UT Utah Code. Ann. § 16-10a-740(3) 
1993 NH N.H. Rev. Stat. Ann. § 293-A:7.42 
1993 MS Miss. Code Ann. § 79-4-7.42 
1995 NC N.C. Gen. Stat. § 55-7-42 
1996 AZ Ariz. Rev. Stat. Ann. § 10-742 
1996 NE Neb. Rev. Stat. § 21-2072 
1997 CT Conn. Gen. Stat. Ann. § 33-722 
1997 ME Me. Rev. Stat. Ann. 13-C, § 753 
1997 PA Cuker v. Mikalauskas (547 Pa. 600, 692 A.2d 1042) 
1997 TX Tex. Bus. Org. Code. Ann. 607.07401 
1997 WY Wyo. Stat. § 17-16-742 
1998 ID Idaho Code § 30-1-742 
2001 HI Haw. Rev. Stat. § 414-173 
2003 IA Iowa Code Ann. § 490.742 
2004 MA Mass. Gen. Laws. Ann. Ch. 156D, § 7.42 
2005 RI R.I. Gen. Laws. § 7-1.2-710© 
2005 SD S.D. Codified Laws 47-1A-742 
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Appendix B: Examples of Derivative Lawsuits 
 

 El Paso Corporation 
 In 2012, El Paso’s shareholders filed a lawsuit alleging CEO Douglas Foshee failed to get 
the fair price for El Paso’s merger with Kinder Morgan. The case was settled in September 
2012 for $110 million, though Delaware judge Leo E. Strine, Jr. allowed the deal to go through. 
Chancellor Strine's criticized El Paso’s CEO for his motives and conducts in the deal. 
 

 AIG 
 In 2004, shareholders filed a derivative lawsuit in New York and Delaware, against AIG 
as nominal defendant, and against numerous former AIG directors and officers, including AIG 
CEO Maurice Greenberg and Howard Smith, AIG’s former Chief Financial Officer. The 
investors alleged that AIG insiders misstated AIG’s financial performance in order to deceive 
investors about AIG’s financial condition. The case was settled with an agreement to pay $90 
million to AIG by its D&O. The agreement also provided that the insurers will pay $60 million 
to Greenberg and Smith for their legal fees. 
 

 Oracle Corporation  
 A group of shareholders made a demand to the board to litigate CEO Larry Ellison and 
some other officers on allegations of insider trading in 2003. The demand was rejected by 
Special Litigation Committee appointed by the board. The shareholders claimed the board was 
conflicted and asked the court for permission to bring the claim. The court agreed and the case 
was eventually settled, Ellison agreed to pay $100 million to charity.  
  

 News Corporation  
 In march 2011, a derivative lawsuit was filed in Delaware against News Corporation 
chairman Rupert Murdoch and other directors in connection with $675 million acquisition of 
Shine Group Ltd. A production company owned by Elizabeth Murdoch, daughter of Rupert 
Murdoch.  The case was settled for a payment of $139 million and company agreed to increase 
monitoring over its operations and establish whistleblower hotline among other things. 
 

 Activision 
 Activision shareholders filed a lawsuit against six board of directors and senior officers in 
2014 with regards to acquiring 50% of Activision’s outstanding shares from Vivendi S.A. for 
$8 billion cash. The shareholders questioned the stock purchase, and the case was settled for 
$275 million.  
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