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3 The Role of Stock Options in Executive Compensation 

 

 

 

 

3.1 INTRODUCTION 

 

A stock option is a contract between a buyer and seller that gives the buyer the right to 

purchase (call option) or sell (put option) a fixed number of shares against a pre-determined 

strike price at or before a certain point in time. American-style options may be exercised 

during a specified period of time, while European-style options can be exercised only at the 

expiration date. The focus in this chapter and the next chapter will be on American-style call 

options, because almost all stock options granted to company employees take this form. Put 

options, which give the right to sell shares, are virtually non-existent in executive 

compensation and are in conflict with incentive alignment. 

 In general, employee stock options are awarded with an exercise price equal to the 

concurrent market price (at-the-money), with a life-span of ten years and vesting periods of 

three to four years (Murphy 1998). These options are not tradable on a market and are 

generally subject to forfeiture when an employee leaves the firm. When, after the vesting 

period, an employee decides to exercise her options, the company issues new shares. Further, 

many companies provide so-called cashless exercise programs where employees directly 

receive the spread between the current market price and the exercise price of the options. 

 An important motivation for companies to award stock options is to attract employees 

without having to spend cash. In return for their services, firms provide employees with the 

right to purchase equity at a fixed priced and subsequently sell the acquired shares at a 

premium. This makes options particularly attractive for high growth firm that need to preserve 

cash to stimulate their growth (Botosan and Plumlee 2001). Also, using stock option 

compensation instead of cash bonuses attracts highly motivated and entrepreneurial 

employees who believe they can enhance firm value (Hall and Murphy 2003; Ittner et al. 

2003). Further, vesting restrictions and forfeiture provide retention incentives. 

 Option compensation skyrocketed during the 1990s (see section 3.5). Why did 

companies choose to reward their employees mainly with options rather than shares? The 
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objectives mentioned in the previous paragraph could all be achieved alternatively by granting 

restricted shares instead of options. Several explanations are mentioned in the literature: taxes, 

accounting rules, and the asymmetric payoff structure of options with their amplified profit 

potential. Options provide an advantage over other forms of compensation because the option 

grant is not treated as a taxable event until options are exercised. For companies, so-called 

nonqualified stock options provide a tax deduction at the time of exercise. Incentive effects 

through the payoff structure of options are explained in section 3.3 and the role of accounting 

rules is outlined in section 3.4. 

 While theoretical and empirical research suggests that stock options are an effective 

means of incentivising executives to take actions that maximise firm value, the last two 

decades have shown that not only executive officers, but also lower-level employees are 

heavily rewarded with stock options. For example, Hall and Murphy (2003) show that in 2002 

more than 90% of the total fair value of option grants was awarded to employees ranked 

lower than the top five executives.  

 Bergman and Jenter (2007) suggest that the popularity of option compensation to lower 

level employees is a puzzle for standard economic theory. They argue that “…any positive 

incentive effects should be diminished by free rider problems and overshadowed by the cost 

of imposing risk on employees” (p. 668). The authors posit that companies compete with 

equity markets to supply equity capital to employees and propose two potential explanations, 

first, employee sentiment towards stock options and, second, overvaluation of the traded 

equity. Building on prior research (e.g., Benartzi 2001) which found that employee optimism 

towards firm equity is explained by prior stock price performance, employees are predicted to 

extrapolate more strongly from past performance when valuing options due to their amplified 

payoff structure. Bergman and Jenter (2007) show that employee optimism is the main driver 

of the heavy use of option compensation for rank and file employees. Option grants increase 

with prior stock returns, investment opportunities, and cash flows and balances, while they 

decrease with interest burden, leverage, and financial distress. On the other hand, little 

evidence is found for the explanation of overvaluation of the traded equity. Thus, the heavy 

use of option compensation to reward rank-and-file employees appears to be explained by 

employees’ preferences towards options over traded equity. 
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3.2 VALUATION  

 

Option pricing theory predicts that in the absence of dividend payouts, early exercise of an 

American-style call option is never optimal. If an option holder plans to hold on to the 

acquired shares after exercising, he is better off holding the options for the same period to i) 

delay payment of the strike price, and ii) not bear the risk that the stock price will fall below 

the strike price. If the option holder plans to sell the acquired shares, he is always better off 

selling the option rather than exercising and selling, due to the time value of the option (Hull 

2005). 

 In practice, arguments against early exercise appear not to hold for options held by 

company employees. Several studies have found that employee stock options are exercised 

multiple years before expiration (Huddart 1994; Huddart and Lang 1996; Heath et al. 1999; 

Hall and Murphy 2002; Bettis et al. 2005). An explanation for such behaviour is that 

employees cannot be compared to regular stock market investors – who can fully diversify the 

idiosynctratic risk of firms’ securities – because they are overinvested in their companies’ 

stock in addition to their wages coming from the same company. In addition, employees are 

not allowed to sell their options on the market. 

 As a result of employees’ early exercise decisions, general option valuation models may 

not generate reliable estimates of the values of employee stock options. However, when one 

controls for early exercise by using an expected time to exercise rather than the options’ time 

to expiration, general models may produce option values that approximate the true values to 

employees (Hemmer et al. 1994). The most well-known model of option valuation is the 

Black and Scholes (1973) model modified by Merton (1973) to accommodate for dividend 

payouts (BSM). Although this model was developed to value exchange traded options, it is 

generally accepted as a method to approximate the value of employee options when the 

aforementioned early exercise decisions are accounted for. For example, the International 

Accounting Standards Board (IASB) allows companies to use the BSM model to determine 

the fair value of stock options granted during the year. Also, the BSM model is accepted 

among academics to estimate the values and sensitivities of employee stock options (e.g., 

Core and Guay 2002). 

 The value of a call option is determined by six input factors, that is, i) the strike 

(exercise) price; ii) current stock price; iii) stock price volatility; iv) the risk-free interest rate; 

v) time to maturity (expected time to exercise); and vi) the dividend yield. The total value of 
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an option is the sum of its intrinsic value, that is, the difference between the strike price and 

the current market price, and its time value. The time value of an option captures the 

probability that the value of an option increases in the future due to the volatility of the 

underlying stock. Based on the six input parameters, the BSM model to value call options can 

be stated as follows: 
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σ )2/()/ln( 2+−+= , N is the cumulative probability function for the standardized 

normal distribution, S is the share price, X is the option exercise price, σ is stock return 

volatility, r is the natural logarithm of the risk-free interest rate, T is the time to maturity (in 

years), and d is the natural logarithm of the dividend yield. 

 Figure 3.1 shows how the BSM value of a typical employee stock option is determined 

by its intrinsic value and its time value, and how total value changes with the underlying stock 

price. Option values are calculated for 200 values of the underlying stock, where the 

hypothetical option has an exercise price of $100, volatility of 30%, risk-free rate of 7%, 

expected time to exercise of 7 years, and dividend yield of 3%. 

 

 
Figure 3.1 

Stock Option Valuation 

 
BSM option values for an employee stock option with an exercise price of $100, volatility of 30%, risk-free 

rate of 7%, expected time to exercise of 7 years, and dividend yield of 3%.  
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As shown in this example, the intrinsic value of an at-the-money option, i.e. an option with a 

strike price equal to the market price, equals zero. However, time value gives the option a 

significant value of $32.83. At this market price, the total BSM value changes by $0.62 for a 

dollar increase in stock price, indicated by the slope of the BSM value line. This slope is 

increasing with the stock price, but increases at a declining rate. The slope is more formally 

defined as the option “delta”, and can be calculated as the derivative of the BSM model with 

respect to stock price: 

 

)()](/)([ ZNepricevalueDelta dT−== δδ         (3.2) 

 

Calculation of the option delta is useful for examinations of the sensitivity of employees’ 

stock option portfolios with respect to share price changes. Further, the sensitivity of option 

value with respect to stock price volatility, measured by the option “vega”, is an important 

figure because options are used to induce risk-taking by employees (as discussed in the 

following section). Vega can be calculated as follows (N’ is the normal density function): 
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3.3 INCENTIVE EFFECTS OF EXECUTIVE STOCK OPTIONS 

 

As discussed in chapter two, equity compensation can be used as a tool to reduce agency 

conflicts by aligning the interests of shareholders and managers. By creating a positive linear 

relation between managerial wealth and stock price performance (assuming market prices 

reflect the true value of the firm), shareholders can induce managers to take actions that 

increase the value of the firm. At the same time, however, the sensitivity of managerial wealth 

to firm performance may have the unintended effect that risk-averse, under-diversified, 

managers will pass up risk increasing positive NPV projects to reduce the firm’s cash flow 

variability.  

 Smith and Stulz (1985) argue that, in order to reduce such risk-related agency problems, 

shareholders can adjust the “convexity” of the relation between managerial wealth and firm 

value. The convexity of the relation between wealth and firm value can be thought of as the 

sensitivity of wealth to changes in firm risk. The likelihood that managers will pass up risk-



 
34 Insider Trading 

increasing positive NPV projects can be reduced by increasing this convexity, which can be 

achieved by introducing more “…option-like features in a compensation plan” (Smith and 

Stulz 1985,  403). In contrast to shares, the value of stock options has a nonlinear relation 

with stock price. The nonlinearity, or convexity, is greatest when options are at-the-money 

and decreases when options become more and more in-the-money. 

 Guay (1999) empirically finds that stock options play an important role to increase the 

convexity of the relation between managerial wealth and firm value, while common 

shareholdings do not. He argues that “…because most firms are financially healthy, common 

stock, when viewed as an option on the firm’s asset value, is generally so deep ‘in-the-money’ 

that the payoff to shareholders is effectively a linear function of firm value” (p. 45).7 

Furthermore, the convexity of equity incentives is found to be positively related to firms’ 

investment opportunities, consistent with managers receiving incentives to pursue valuable 

risk-increasing projects when the opportunity costs from underinvestment are greatest. In a 

similar vein, Rajgopal and Shevlin (2002) provide evidence consistent with stock options 

being used to reduce risk-related agency problems. For a sample of oil and gas producing 

firms, they find that the sensitivity of option value to stock return volatility (risk) is positively 

related to future exploration risk taking, and negatively related to oil price hedging. Ittner et 

al. (2003) suggest that, due to their payoff structure, stock options have a screening role as 

they are more attractive to less risk-averse employees. This is an important benefit in firms 

operating in risky and uncertain environments. Accordingly, Ittner et al. (2003) show that 

option compensation is substantially more pronounced in new-economy firms than in old-

economy firms. Also, they find that lower than expected option grants and holdings by 

executives are associated with lower future firm performance, providing support for the 

usefulness of stock options in compensation packages.8 

 Recognising the technical differences underlying shares and options, Bryan et al. (2000) 

examine the different functions of restricted stock awards and option grants in CEO pay. The 

authors find strong support for theoretical predictions related to CEO stock option grants. 

Most importantly, the role of options in compensation and the sensitivity of options to price 

changes are greater in high growth firms with more sufficient investment opportunities and 

greater noise in earnings as a performance measure. These findings are consistent with stock 

options being used to incentivise managers to pursue risky value-enhancing projects. Options 

                                                 
7 Jensen and Meckling (1976) argue that shareholders in a levered firm effectively hold a European call option to 
buy the firm at an exercise price equal to the face value of debt. 
8 For more evidence on the role of stock options in introducing convexity and risk-taking incentives in 
compensation, see for example Hemmer et al. (1999), Feltham and Wu (2001) and Williams and Rao (2006). 
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protect risk-averse managers from downside risk but provide high upside potential. On the 

other hand, the use and sensitivity of restricted stock are negatively related to investment 

opportunities, suggesting these awards are inefficient means to incentivise risk-averse 

managers. The linear payoff structure may even increase managers’ aversion to take risks, as 

restricted stock makes them bear the potential wealth losses from risky investment projects 

(Smith and Stulz 1985). 

 Hanlon et al. (2003) further analyse the incentive effects of granted stock options by 

examining the association between executive option grants and future firm performance. They 

find that the payoff resulting from stock option grants to executives is positive and 

economically significant. On average, a dollar of Black-Scholes value granted is associated 

with almost four dollars of future operating earnings. The authors conclude that stock option 

grants are in line with incentive alignment. The results suggest that incentive alignment and 

risk-taking incentives induced by stock options have a positive effect on firm value. 

 However, the convexity and risk-taking incentives of stock options also have a 

downside. Stock options give incentives for managers to manipulate accounting numbers in 

order to increase option values (Bartov and Mohanram 2004; Cheng and Warfield 2005). The 

convexity and asymmetric payoff structure of options increases managers’ incentive to take 

financial reporting risks, as the downside risk compared to share holdings is limited. 

Accordingly, recent evidence suggests that value increases associated with granted stock 

options (e.g., Hanlon et al. 2003) may be an artefact of management’s opportunistic reporting 

decisions. Cornett et al. (2008) show that controlling for a positive relation between option 

compensation and earnings management dramatically decreases the positive impact of stock 

option compensation on firm performance. They suggest that the impact of option 

compensation on economic performance is much weaker than previously documented. 

 Burns and Kedia (2006) determine that stock options are the most dominant factor in 

executive compensation packages explaining financial misreporting. They find that the 

sensitivity of CEO stock option value to share price changes is positively related to the 

likelihood of misstatements (as measured by subsequent restatements), while other forms of 

compensation such as equity and restricted stock have no significant effect. Also, stock option 

incentives are positively related to the magnitudes of misreporting and the propensity to 

misreport is higher when option convexity is greater (i.e. when the options are at-the-money). 

These results are explained by the asymmetric payoff structure of options. The convexity in 

wealth introduced by options “limits the downside risk on detection of the misreporting” (p. 
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36).9 Convexity increases managers’ willingness to take high risks such as aggressive 

financial reporting. Relative to the upside potential, the downside risk of discovery of the 

misreporting is limited because options will not be exercised when they are not in-the-money. 

As Feltham and Wu (2001, 7) put it, “…[o]ptions shield the manager from the down-side risk 

to which stock exposes the manager”. 

 Gao and Shrieves (2002) analyse discretionary accruals to test how the different 

components of CEO compensation affect earnings management incentives. They predict that 

the nonlinear versus linear payoff structures of options and shares, respectively, have different 

earnings management implications. The reversing nature of discretionary accruals over 

subsequent years and the convexity introduced by stock options make managers time higher 

earnings figures (assuming these affect stock prices) to periods where the option component 

of compensation is relatively large and sensitivity to share price changes is high. Consistent 

with their predictions and Burns and Kedia (2006), they find that the value and sensitivity of 

stock option grants is positively related to earnings management intensity, while results for 

compensation in restricted stock are much weaker. 

 To give a better idea of the risk-taking incentives induced by stock options, Figure 3.2 

illustrates how management incentives change with the price-to-strike price ratio. The graph 

is a replication of Core and Guay (2002, Figure 1) and presents option value sensitivities to 

share price changes and volatility changes for an option with the characteristics of the option 

in Figure 3.1, except that the stock price is fixed at $100 and exercise prices are implied by 

the price-to-strike ratio. Sensitivity to share price changes is calculated as $1 times the option 

delta (equation 3.2), while sensitivity to volatility is calculated as the change in value 

resulting from a 0.01 change in volatility, that is, the option vega (equation 3.3) times 0.01. 

 

                                                 
9 Palmrose et al. (2004) document that the average adjusted market reaction to restatement announcements for a 
sample of 403 restatements in the U.S. between 1995 and 1999 is about -9%. Burns and Kedia (2006) find an 
average market reaction of -10%. Dechow et al. (1996) report average announcement day returns of -8.8% for a 
sample of 92 firms. 
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Figure 3.2 illustrates that the option is most sensitive to volatility for low price-to-strike 

ratios. Therefore, risk-taking incentives appear most effectively induced by stock options that 

are awarded out-of-the-money. Risk-taking incentives decline with the price-to-strike ratio 

because the potential downside risk relative to upside pontential becomes greater. On the 

other hand, consistent with Figure 3.1, the sensitivity of option value to share price changes is 

increasing with the price-to-strike ratio and converges to unity (when the option becomes 

more and more similar to regular stock). Therefore, management’s monetary incentives to 

avoid wealth declines by acting on their information advantage are greater once options are 

more deeply in-the-money. I examine such incentives in chapter 4. 

 

 

3.4 ACCOUNTING TREATMENT 

 

The issue of accounting for employee stock options has been subject to a long and intense 

debate in the U.S. In 1972, the Accounting Principles Board (APB) issued Opinion No. 25 

which prescribed using an intrinsic value method for valuing stock options granted to 

employees. Under ABP 25, companies that issue at-the-money options to their employees 

Figure 3.2 
Sensitivity of Option Value to Stock Price and Stock-Return Volatility as a Function of 

the Price-to-Strike Ratio 

 
Replication of Core and Guay (2002, figure 1). Option input parameters are as in figure 3.1. 
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record no compensation expense in their financial statements since the intrinsic value (market 

price less strike price) of at-the-money options equals zero. In 1995, the Financial Accounting 

Standards Board (FASB) issued SFAS No. 123 (SFAS 123) which introduced, but did not 

require, a fair value based method of accounting for share based payments. This standard was 

one of the most controversial and highly debated standards issued by the FASB (Dechow et 

al. 1996; Botosan and Plumlee 2001). The original exposure draft that was issued required full 

expensing of the fair value of options. However, after high opposition and intensive lobbying 

the FASB ultimately let firms choose between recognition and disclosure, and allowed the fair 

value to be amortised over multiple years (the options’ vesting periods). Once a firm chooses 

for recognition, it is not allowed to reverse this decision. A result of the ability of companies 

to choose for footnote disclosure is that among the different forms of employee compensation, 

stock options are accounted for differently than salaries, bonuses, and stock awards.  

 Companies were slow to adopt the optional standard, and instead continued to use the 

intrinsic value method under APB 25. As a result, only few companies expensed the fair value 

of options granted, while most companies reported the fair value in the notes to the financial 

statements.10 In December 2004, however, after stock option compensation was named as a 

primary driver behind the accounting scandals at firms such as Enron, the FASB issued SFAS 

123(R) which revised SFAS 123 and superseded ABP 25. Effective January 2006, SFAS 

123(R) requires listed companies in the U.S. to apply fair value accounting to options newly 

granted after June 15, 2005 and unvested options granted after 1994 (Choudhary et al. 2009). 

Again, there was great opposition to the introduction of the revised standard (Schlesinger 

2002). 

 Dechow et al. (1996) analyse the economic consequences of mandatory expensing of 

stock options after the FASB issued SFAS 123. Building on the arguments put forward in the 

debate on stock option expensing regarding the costs imposed on firms, they examine the 

nature and extent of predicted economic consequences. Results are consistent with firms 

submitting a comment letter opposing mandatory expensing when top executives receive 

abnormally high compensation in options, suggesting that the opposition is a consequence of 

executives’ concerns with public scrutiny over their high compensation levels. Furthermore, 

                                                 
10 Around 2002, in response to criticisms towards stock option compensation and the anecdotal link with 
accounting fraud, many companies started to voluntary recognise the stock option compensation expense. 
Aboody et al. (2004a) identify 155 firms that voluntarily initiated the recognition of the fair value of options 
granted in the income statement under SFAS 123. They find that the likelihood of voluntary recognition is 
associated with a firm’s participation in the capital market, private incentives of managers and directors, 
information asymmetry, and political costs. Further, early adopters that stated that increased reporting 
transparency drove their decision to switch, experience significantly positive announcement returns, consistent 
with increased benefits outweighing the costs of the voluntary disclosure decision. 
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the authors find no evidence for the argument that option expensing would increase firms’ 

costs of raising capital because of lower reported earnings. They argue that this finding is 

consistent with “…the cost of capital argument being a politically palatable excuse to disguise 

top executives’ self-interested concerns with the new financial reporting rules” (Dechow et al. 

1996, 2). Also, no evidence is found that investors react to news about the probability of 

mandatory expensing. 

 Botosan and Plumlee (2001) empirically evaluate how recognition versus disclosure 

impacts firm performance by analyzing the effect of stock option expense on diluted EPS and 

return on assets, as the decision to recognise rather than disclose results in a permanent 

positive difference in cumulative earnings. Using a sample of 100 high-growth firms, Botosan 

and Plumlee (2001) find that in 1999, recognition of stock option expense in the income 

statement would have resulted in 14% lower reported earnings. Thus, the costs of stock 

options granted to employees are material. 

 An important question is, given that information on the value of stock options granted is 

available in the annual report under both recognition and disclosure (only at different 

positions), whether it should matter which method a company chooses. Why were companies 

so opposed to expensing stock options while investors receive the same set of information, be 

it directly in the income statement or in the notes? For example, Aboody et al. (2004b) find 

that market values and stock returns are negatively associated with the stock option 

compensation expense disclosed in the notes, as if it is a real cost to the firm and sufficiently 

reliably measured. On the other hand, one important explanation for the strong opposition 

against recognition is that many investors fixate on reported earnings and fail to look beyond 

earnings for value relevant information (Sloan 1996; Guay et al. 2003). 

 Proponents of mandatory recognition of the stock option compensation expense argue 

that stock options reflect costs of acquiring labour from employees and should be treated in a 

way similar to wages. Guay et al. (2003, 409) argue that “…[a]ccounting should reflect the 

true costs of doing business, and labor acquired through ESO grants is a real economic cost 

that firms should deduct from earnings as an expense”. Also, because investors and boards 

fixate on earnings and often do not use the information disclosed in the notes, markets and 

contracts are inefficient and managers are able to extract excessive rents. Lastly, stock option 

grants represent a cost to existing shareholders because of the dilution that occurs when 

employees exercise their options and acquire shares at a discount. While opponents of 

recognition argue that diluted EPS figures already correct for this dilution in the denominator, 
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Guay et al. (2003) show that this correction is not sufficient and a correction to the numerator 

(i.e. earnings) is warranted in order to reflect the true economic costs to shareholders. 

 Opponents of recognition further argue that employee stock options reflect a transaction 

among shareholders and this is no real expense for the company. Another common argument 

put forward in the debate against expensing of options is that the value of stock options 

cannot be reliably measured at the grant date. Valuation models such as the BSM model are 

developed for exchange traded options and do not incorporate the non-transferability and 

forfeiture properties of employee options. Also, while market participants are able to diversify 

their portfolios, risk-averse employees are heavily under-diversified because of 

overinvestment in the company in addition to their human capital. A result is that many 

employees exercise their options long before expiration for diversification purposes (Huddart 

1994; Huddart and Lang 1996; Heath et al. 1999; Hall and Murphy 2002; Bettis et al. 2005).11 

 The information in a firm’s financial statements, however, should reflect the costs of 

granting options to the firm and not the value of the options to employees. Thus, arguments 

that common option valuation models cannot be applied to estimate the costs of employee 

stock options seem to be flawed (Guay et al. 2003). Also, the fact that employees mostly 

exercise their options prior to expiration can be overcome by estimating the fair values of 

options based on an expected life rather than the time to maturity (Hemmer et al. 1994). With 

respect to the appropriateness of the commonly applied BSM model, Carpenter (1998) finds 

that BSM valuations described in SFAS 123 are not substantially different from valuations 

from more complex models. 

 Empirical evidence suggests that companies take different approaches to avoid expense 

recognition or minimise the total compensation expense. For example, Balsam et al. (2008) 

and Choudhary et al. (2009) find that firms choose to accelerate the vesting of stock options 

before 2006 in order to avoid large expenses required to be recognised under SFAS 123(R). 

Also, in the SFAS 123 recognise or disclose era, managers were inclined to manipulate the 

input variables for the option valuation model. Although market prices and option exercise 

prices are fixed, the other inputs into the valuation model, i.e. volatility, the risk-free rate, 

expected lives, and dividend yield estimate, are all subject to management’s subjective 

expectations of the future.12 For evidence on this specific type of earnings (or perception) 

                                                 
11 Note that option valuation theory predicts that for traded options, early exercise is never optimal in the absence 
of dividends (e.g., Hull 2005). 
12 However, managers may also manipulate the exercise price of the options. See for more information section 
3.5. 
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management, see for example Balsam et al. (2003), Aboody et al. (2006), Hodder et al. (2006) 

and Bartov et al. (2007).  

 In Europe, accounting for stock options in publicly listed companies is governed by 

IFRS 2. IFRS 2, effective January 1st 2005, is similar to SFAS 123(R) and requires firms to 

expense the fair value of option grants, estimated using any type of option valuation model, 

over the vesting period of the options.13 Given the similarity in accounting rules, but 

potentially compositions of executive compensation and differences in corporate governance 

across the U.S. and European countries, interesting research opportunities exist for academics 

to analyse the differential information content of stock option compensation expenses and the 

extent to which managers have incentives to underestimate the compensation expense. One 

step in that direction is taken by Bechmann and Hjortshøj (2009), who analyse the 

compensation information disclosed under Danish GAAP and later IFRS. They argue that the 

Danish setting is different from the U.S. setting because of significant differences in 

ownership concentration, corporate governance, the role of the stock market, the exercise 

price of granted options relative to the market price, and the intensity with which stock 

options are granted. The authors find that many firms fail to provide adequate disclosures. 

This finding appears to be more consistent with limited attention given to the compensation 

expense rather than managers attempting to hide the information from investors. Also, in 

contrast to the U.S. evidence, they find no evidence of deliberate under-reporting of the option 

compensation expense in Denmark. 

 

 

3.5 MANIPULATION OF THE EXERCISE PRICE 

 

While the purpose of granting options is to motivate employees to take actions that increase 

firm value, recent academic and anecdotal evidence suggests that managers use alternative 

ways to enhance the value of their options. Rather than increasing firm value and acting in the 

interest of shareholders, some managers influence the exercise price of awards to increase the 

value of their options at the expense of the shareholders. Given that options are generally 

granted at-the-money, such methods are i) the timing of grants prior to the release of positive 

news, ii) the timing of voluntary disclosures around option grants, iii) backdating, and iv) 

income-decreasing accounting choices. 

                                                 
13 See Bechmann and Hjortshøj (2009, Table 1) for a comparison between IFRS 2 and SFAS 123(R). 
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3.5.1 Timing of Option Grants 

 

Yermack (1997) suggests that changes in firm performance related to compensation plans 

may be interpreted in two ways. First, value and performance changes may be driven by 

managers’ actions, which are induced by the compensation. Second, managers may influence 

the terms of their compensation to receive their pay before releases of positive information 

which increase stock price. Yermack (1997) examines this second interpretation and finds 

that, on average, CEOs have the ability to influence decisions of compensation committees 

and receive option awards shortly before abnormal stock price increases, suggesting that 

option grants are timed to precede favourable news releases. Further analysis reveals that 

option grants are, on average, timed in advance of favourable quarterly earnings 

announcements. The result of this practice is that the options, which are granted at-the-money, 

have a lower exercise price and become in-the-money more quickly. 

 

 

3.5.2 Timing of Information Releases 

 

An alternative to timing option grants before favourable news releases is to time news 

releases around option grants. Aboody and Kasznik (2000) examine this alternative by 

analysing voluntary disclosures around option grants. For a large sample of CEO option 

grants from fixed award schedules, they find evidence that is consistent with CEOs managing 

investor expectations around option grants by delaying disclosures of good news and 

accelerating disclosures of bad news. Similar to Yermack (1997), such strategies lower the 

exercise price of granted options. Results suggest that in the months prior to option awards 

analyst forecasts are substantially less optimistically biased than in other months, abnormal 

returns are significantly higher in the post-grant period compared to the pre-grant period, and 

CEOs receiving options before earnings announcements are more (less) likely to issue bad 

(good) news forecasts than CEOs receiving options after earnings announcements.14 

 

 

 

                                                 
14 Aboody and Kasznik (2000) focus on fixed schedule awards to ensure their findings are not explained by 
opportunistic timing of grants as documented by Yermack (1997). When focusing on firms with variable award 
schedules, the authors find no evidence that the price movements around grant dates are explained by 
opportunistic voluntary disclosure strategies. 
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3.5.3 Backdating 

 

A recently discovered approach to lowering the exercise price of options is “backdating”. 

Options backdating is a strategy where the date of an option grant is chosen – with the benefit 

of hindsight – as a date in the past with a relatively low stock price. The result is that the 

options are effectively granted in-the-money, but are reported as if they are granted at-the-

money. A striking example is the CEO of Affiliated Computer Services Inc., who received 

several grants of options between 1995 and 2002 after large declines in price but exactly 

before sharp increases. Forelle and Bandler (2006) suggest the chances of this happening by 

mere luck are about one in 300 billion. Over 140 U.S. companies have allegedly been 

involved in these backdating activities (Wall Street Journal 2007). Backdating is possible only 

when there is a sufficiently large time lag between the chosen grant date and the date the grant 

is required to be made public. The greater the time lag, the greater the number of days in the 

past that can be chosen as a favourable grant date. 

 Recall from section 3.4 that prior to 2006, U.S. listed companies were allowed to use the 

intrinsic value method to account for stock options, which means that at-the-money option 

grants result in no expense in the income statement. When options are backdated and awarded 

with an exercise price that is below the market price, however, the options are technically 

granted in-the-money. Accordingly, backdating firms failed to record the spread between the 

market price on the actual grant date and the exercise price of the options as an expense. This 

practice resulted in many companies overstating their earnings and several firms were forced 

to restate their financial statements. In addition, shareholders are misled because firms grant 

options under shareholder-approved plans which are on file with the SEC and generally 

describe that options are granted with an exercise price equal to the current market price. 

Therefore, while the backdating of option grant dates by itself is not an illegal practice, the 

misleading disclosures resulting from backdating make it problematic (Forelle and Bandler 

2006). 

 A highly influential study by Lie (2005a) provides large sample evidence consistent with 

backdating. While Yermack (1997) and Aboody and Kasznik (2000) found that grant dates 

are followed by significantly positive abnormal returns but preceded by insignificant 

abnormal returns, Lie (2005a) shows that, for a more recent sample, option grant dates are 

also preceded by significantly negative abnormal returns. He further documents that return 

patterns around grant dates get more intense over time, suggesting that managers get better at 

timing their grants. After showing that even market-model predicted returns (rather than 
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market model residuals) are related to option grant dates, Lie (2005a,  811) concludes that 

“[u]nless executives have an informational advantage that allows them to develop superior 

forecasts regarding future market movements that drive these predicted returns, the results 

suggest that the official grant date must have been set retroactively”. 

 While research on insider trading does suggest that some managers are able to predict 

market-wide movements in stock prices (e.g., Seyhun 1988; Lakonishok and Lee 2001), 

Heron and Lie (2007) further analyse whether predictable stock returns around option awards 

are explained by retroactive timing, i.e. backdating. The authors use regulatory changes 

around the enactment of SOX as their experimental setting, by examining whether price 

patterns around grant dates are attenuated post-SOX when information on grants is required to 

be reported within two business days. Before SOX, option grants were required to be reported 

on SEC Form 4 before the tenth day of the next month or on SEC Form 5 within 45 days after 

fiscal year end.15  

 Heron and Lie (2007) show that grants are on average preceded by negative abnormal 

returns and followed by sharp increases in prices, a pattern consistent with managers perfectly 

timing their option awards on days with low prices and/or with backdating. In addition, they 

show that post-SOX return patterns are substantially attenuated. This finding is consistent 

with backdating, as the time lag available to pick favourable exercise prices is significantly 

reduced in the new regime. Interestingly, however, the return patterns do not disappear 

completely. The authors suggest that more extreme return patterns that are found for smaller 

firms post-SOX may be explained by the fact that such firms have greater return volatility. As 

a result of greater return volatility, backdating is easier and more rewarding. 

 Why backdating is not completely eliminated in the new disclosure regime may be 

explained by the fact that not all firms comply with the requirements to report grant events 

within two business days. Heron and Lie (2007) show that in about one-fifth of cases firms do 

not comply with the reporting requirements. Hence, unless enforcement regarding these 

disclosures is enhanced, backdating may exist. Consistent with the reporting lag giving 

opportunities for backdating, Heron and Lie (2007) show that post-SOX reporting lags and 

price patterns around grants are substantially related. Those grants that are reported 

immediately, for which there is no theoretical possibility for backdating, no price pattern is 

observed. However, a pattern of negative pre-award abnormal returns and positive post-

                                                 
15 For the total sample of option grants disclosed to the SEC between January 1996 and August 2002, I find that 
56% of grants are disclosed on SEC Form 4, while 44% are disclosed on Form 5, with corresponding median 
filing delays of 39 and 256 days, respectively. 
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abnormal returns becomes more and more pronounced when the reporting lag is increased 

from two to four or more days. Thus, the results of Heron and Lie (2007) strongly support a 

conclusion that backdating explains most of the predictable price patterns around option 

grants. 

 Narayanan and Seyhun (2008) corroborate the findings of Heron and Lie (2007) for the 

post-SOX period. In addition to backdating, which involves the picking of a date that lies 

before the date of the board’s compensation decision, the authors suggest that companies may 

also engage in “forward-dating”, which involves waiting until after the board’s compensation 

decision to observe stock price behaviour and then picking a date. Such a strategy may be 

fruitful when stock price has been falling prior to the award date. If stock price continues to 

fall, it is profitable to choose a date after the date of the board’s compensation decision. 

Narayanan and Seyhun (2008) report results for option grants that are promptly disclosed 

which are consistent with “forward-dating”. 

 Heron and Lie (2009) show that backdating practices are widespread. For their sample of 

unscheduled awards, about 18.9% of grant dates were manipulated, with 23.0% of grants 

being manipulated pre-SOX and 10.0% after SOX. Further, 29.2% of firms appear to have 

engaged in backdating and the likelihood of manipulation is higher in tech firms, smaller 

firms, firms with higher return volatility, and firms not audited by a Big 5 auditor. Lastly, 

Bernile and Jarrell (2009) report that firms alleged to have engaged in backdating (Wall Street 

Journal 2007) experience significant stock price declines after announcements of 

investigations. Further analyses lead the authors to conclude that these losses to shareholders 

are not consistent with direct costs (out-of-pocket costs due to investigations, lawsuits, and 

penalties), but more likely explained by investors’ concerns over the quality and reliability of 

senior management at these firms. 

 

 

3.5.4 Earnings Management 

 

While the compensation literature is mainly focused on executives’ incentives to increase the 

value of their compensation through upwards earnings management (e.g., Bartov and 

Mohanram 2004; Cheng and Warfield 2005; Bergstresser and Philippon 2006), the value of 

stock option compensation may alternatively be increased by managing earnings downward 

before option grants. For example, Baker et al. (2003) document that relatively large option 

grants are preceded by income-decreasing discretionary accounting accruals. This finding is 
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consistent with the good news versus bad news information timing hypothesis of Aboody and 

Kasznik (2000). Further, McAnally et al. (2008) show that such opportunistic behaviour 

explains companies’ missed earnings targets. More specifically, using a sample of fixed 

schedule awards they show that firms are more likely to report a loss, a negative earnings 

change, or fail to meet analyst forecasts when the value of subsequent CEO option grants is 

larger. Thus, it appears as if some managers trade-off firm value to enrich themselves trough 

mechanically lower exercise prices. Because of the reversing nature of accrual adjustments, 

the options will more quickly become in-the-money. Kadan and Yang (2005) also report a 

significantly negative association between stock option grants and discretionary accruals in 

grant years. 

  

 

3.6 DESCRIPTIVE ANALYSIS  

 

This section provides some evidence on the role of stock options in executive compensation 

for a large sample of CEOs of U.S. companies during the period 1996-2006 (the period 

examined in the next empirical chapter). The purpose of this analysis is to provide some 

insights into i) the large weight of stock options in executive compensation, ii) the decline in 

option compensation in recent years, and most importantly iii) how stock options may provide 

managers with different incentives than shares. 

 Data are obtained from Compustat’s ExecuComp database, which covers firms in the 

S&P 500, S&P mid-cap 400, and S&P small-cap 600. This database consists of compensation 

data for firms’ top five highest paid executives as documented in annual proxy statements. 

The most important statistics are the annual salary (SALARY), bonus (BONUS), fair value of 

stock options granted (OPTION_AWARDS_BLK_VALUE), and restricted stock grants 

(RSTKGRNT).16,17 For the total sample of 18,381 firm-years (2,681 firms) with sufficient 

data, the mean (median) value of annual CEO salary is $644,138 ($591,667); the mean 

(median) value of annual bonus is $744,332 ($341,375); the mean (median) fair value of 

                                                 
16 Total annual compensation in ExecuComp (TDC1) is calculated as the sum of these four statistics plus the 
payouts from long-term incentive plans (LTIP) and other compensation (OTHCOMP). For the sake of brevity, I 
disregard these additional items in the analysis. The average weight of these items in total compensation is 
relatively small. 
17 As a result of FAS 123(R) financial reporting requirements, the data for option and restricted stock awards in 
2006 are found in new data items labelled OPTION_AWARDS_FV and STOCK_AWARDS_FV, respectively. 
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options granted equals $2,492,818 ($632.452); and the mean (median) value of restricted 

stock awards is $754,827 ($0). 

 Figure 3.3 provides descriptive evidence on the composition of CEO compensation over 

time. For the pooled sample of years, on average 8.7% of annual compensation comes from 

restricted stock awards, while 19.9% is related to bonuses. The most significant portions of 

annual compensation are the annual salary and fair value of stock option grants with average 

weights of 35.7% and 35.7%, respectively. While the average role of options in CEO pay is 

large, Figure 3.3 suggests important shifts in the role of options over time. Consistent with 

prior research (see e.g., Hall and Murphy 2003) there is an almost monotonic increase in stock 

option compensation until approximately 2001. In 2001, 44.5% of the total value awarded to 

CEOs resulted from stock option grants. On the other hand, the weight of restricted stock 

awards in annual compensation was minimal at only 5.5%.  

 

 

 

 

 

 

Figure 3.3 
Average Proportions of Total CEO Compensation Made in Salary, Bonus, Restricted 

Stock, and Stock Options over Time for S&P 1500 Firms 1996-2006 

 
Compensation data are obtained from ExecuComp. Total annual CEO compensation is calculated as the sum 
of salary (SALARY), bonus (BONUS), value of restricted stock awards (RSTKGRNT), and fair value of 
stock options granted (OPTION_AWARDS_BLK_VALUE). Compensation distributions are calculated for 

each CEO-firm-year and averaged by year. 
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The huge popularity of stock options during the 1990s and the early 2000s can be explained 

by several factors. First, as explained in section 3.4, during this period companies were not 

required to recognise a grant of at-the-money options as an expense over the vesting period. 

While FAS 123 recommended that companies expense the fair value of options granted, the 

FASB also allowed firms to choose the (old) intrinsic value method of accounting and provide 

pro-forma earnings information based on fair value expensing in the notes to the financial 

statements. The vast majority of companies chose not use the fair value method of accounting. 

Second, U.S. tax rules did not regard the granting of options as a taxable event to either the 

company or the manager (Hall and Murphy 2003).18 Third, their payoff structure makes stock 

options attractive for managers in times of rising stock prices. Relative to awards of ordinary 

shares, the potential value gains of granted stock options are substantially larger. Lastly, the 

1990s saw a large shift in the economy with the rise of so called “new economy” or “tech” 

firms. Because these firms operated in risky and uncertain environments, employee attraction 

and retention incentives made firms grant relatively more stock options than in old economy 

firms (e.g., Ittner et al. 2003). 

 Since the burst of the stock market bubble and the financial reporting frauds discovered 

at Enron, Tyco, WorldCom, Xerox, etc. during the early 2000s, there has been a substantial 

decline in the number of companies awarding their employees with stock options. Figure 3.3 

shows that while equity-based compensation (options plus restricted stock) during 2002-2006 

remains a relatively constant fraction of total CEO pay (44-48%), there appears to be 

significant substitution between compensation in shares and options. In fact, in 2006 restricted 

stock awards (25.4%) outweigh stock options (22.4%) in total CEO pay.  

 The decline in the role of stock options in total compensation can be explained by the 

following (non-mutually exclusive) factors. First, the business press blamed the excessive use 

of stock options in executive compensation packages during the 1990s for the major corporate 

scandals. For example, Kranhold (2003) suggests that stock options “…motivat[e] employees 

to place too much emphasis on increasing the stock price at the expense of other performance 

measures” (see also Cassidy 2002; Michaels 2003). The academic literature also points to the 

influence of equity-based compensation, in particular stock options, on earnings management 

and material accounting misstatements (e.g., Cheng and Warfield 2005; Burns and Kedia 

2006; Efendi et al. 2007). As a result of the critique on stock options, several companies such 

as General Electric ceased to award stock options to their top level employees (Burns and 

                                                 
18 For more information on the taxation upon exercise of stock options, see Chapter 4. 
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Kedia 2006). Second, the debate on the accounting treatment of stock option grants was 

reignited after the rash of corporate scandals and resulted in FAS 123(R) which mandates the 

expensing of the fair value of stock option grants as of 2006. This switch in regulation most 

likely explains the dramatic substitution of option compensation into stock compensation in 

2006. Third, while managers prefer options in rapidly rising markets, they prefer stock in 

declining markets (Knowledge at Wharton 2003). The realisable value of options is zero for 

at-the-money or out-of-the-money options while shares are still valuable from the strike price 

down to zero. Lastly, changes in dividend policy and dividend taxation may explain the 

decrease in option-based compensation. Aboody and Kasznik (2008) show that the 2003 

dividend tax cut in the U.S. is associated with an increase in the use of dividends (rather than 

share repurchases) in firms’ payout policies. Since stock options are not dividend-protected, 

the authors predict and find a positive relation between increased dividend payouts and the 

switch from compensation using options to restricted stock. Hence, alignment of the interests 

of managers (receiving compensation) and shareholders (receiving taxable dividends) can 

explain part of the substitution of option compensation into stock compensation since 2003. 

 

 

 
 

Table 3.1 
Average Proportions of Total CEO Compensation Made in Salary, Bonus, Restricted 

Stock, and Stock Options across Industries for S&P 1500 Firms 1996-2006 

Industry n Salary Bonus Stock Option 

1. Agriculture 54 42.3% 20.0% 7.9% 29.7% 

2. Mining and construction 380 29.7% 29.0% 11.1% 30.2% 

3. Food 481 32.9% 23.9% 9.8% 33.4% 

4. Textiles and Printing 1,162 42.3% 20.3% 8.2% 29.3% 

5. Chemicals 603 35.5% 18.7% 10.7% 35.1% 

6. Pharmaceuticals 671 31.7% 12.6% 5.3% 50.4% 

7. Extractive Industries 696 29.8% 21.6% 11.9% 36.7% 

8. Durable Manufacturers 3,799 36.7% 20.7% 7.3% 35.3% 

9. Computers 2,429 32.5% 13.8% 4.9% 48.8% 

10. Transportation 912 32.6% 20.5% 9.7% 37.2% 

11. Utilities 1,141 46.1% 21.2% 12.5% 20.2% 

12. Retail 2,175 40.2% 19.0% 7.7% 33.0% 

13. Financial services 2,243 29.7% 25.6% 10.9% 33.7% 

14. Insurance and real estate 250 31.3% 21.4% 24.4% 22.8% 

15. Services 1,313 36.6% 18.0% 9.3% 36.2% 

16. Others 72 53.7% 19.5% 5.7% 21.1% 

Total 18,381 35.7% 19.9% 8.7% 35.7% 

Compensation data are obtained from ExecuComp. Total annual CEO compensation is calculated as the sum 
of salary (SALARY), bonus (BONUS), value of restricted stock awards (RSTKGRNT), and fair value of 
stock options granted (OPTION_AWARDS_BLK_VALUE). Compensation distributions are calculated for 
each CEO-firm-year and averaged per industry. Industry compositions are based on Easton and Pae (2004). 
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Table 3.1 provides the same analysis as in Figure 3.3 with the difference that relative weights 

of compensation components are compared across industries rather than over time. Industry 

compositions are based on Easton and Pae (2004). The table suggests considerable variation 

across industries in compensation practices. The average ratio of salary to total CEO pay 

ranges from 29.7% to 53.7%, while the ratio of bonus to total pay ranges from 12.6% to 

29.0%. With respect to equity-based compensation, some interesting differences can be 

observed. First, in all industries except for insurance and real estate firms do stock options 

outweigh restricted stock in total compensation. Second, the highest weights for options (and 

lowest weights for restricted stock) are found for pharmaceutical firms (50.4%) and computer 

firms (48.8%). This result is consistent with theory as such companies operate in relatively 

risky and uncertain environments. The convexity induced by stock options will attract less 

risk-averse employees, which is important in firms that rely on research and development and 

pursue untested products, markets and business models (Ittner et al. 2003). 

 Next, to provide more insights into the differential incentives of managers who own 

shares versus options, descriptive statistics on the sensitivities of stock and option holdings 

are presented. Using the one-year approximation method presented by Core and Guay (2002), 

I calculate the sensitivities of CEOs’ stock and option portfolios to a one percent change in 

share price. This method relies on only one year of proxy statement information to calculate 

the sensitivities of managers’ stock and option portfolios, and is preferable to methods in 

earlier research which require long time-series of compensation data (e.g., Guay 1999). Data 

are again from ExecuComp, from the beginning of the fiscal years 1996-2006. The full 

sample of CEO-firm-years with sufficient data is equal to 17,786 (2,642 firms). 

 Table 3.2 first shows that in virtually all companies CEOs own company stock 

(n=17,393; 98%), where stock holdings are the sum of restricted (STOCK_UNVEST_NUM) 

and unrestricted (SHROWN_EXCL_OPTS) holdings. On average, a CEO in an S&P 1500 

firm over the period 1996-2006 owns 240,744 shares with an average value of $6,381,581. 

Consistent with incentive alignment, CEO wealth changes substantially by $63,816 for a one 

percent change in share price. As a comparison, recall that the median values of salary and 

bonus for these CEOs equalled $591,667 and $341,375, respectively. Hence, a change in 

share price of ten percent can change the value of equity holdings by more than a CEO’s 

annual salary. 

 To compute the value and sensitivity of CEO option holdings, I use the BSM model 

(equation 3.1) which is consistent with prior research. As suggested by Core and Guay (2002), 

total option holdings can be split up into three separate portfolios: newly granted options, 
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unexercisable (unvested) options, and exercisable (vested) options. Proxy statements provide 

detailed information on exercise prices and maturities for newly granted options. Total year-

end values and sensitivities of newly granted options can thus easily be calculated using the 

BSM model and equation (3.2), respectively.19 However, for previously granted unexercisable 

and exercisable options, only the total number of options and total realisable (intrinsic) values 

are available. Therefore, average exercise prices and times to maturity for these portfolios 

have to be imputed.  

 To estimate the average exercise prices and maturities, I use the following procedure. 

First, I subtract from the number of unexercisable options the number of newly granted 

options. The same is done for the realisable (intrinsic) value of unexercisable options. In cases 

where the number of newly granted options is larger than the number of unexercisable 

options, the number of unexercisable options is set to zero and the remainder of newly granted 

options is substracted from the number of exercisable options. Such situations may occur 

when certain options vest immediately when granted (Core and Guay 2002). The same 

procedure is applied for the realisable value of options. Realisable values are set to zero when 

the resulting figures are negative, as out-of-the-money options will not be exercised. Next, 

average exercise prices are implied using the following formula separately for a CEO’s 

unexercisable and exercisable option portfolios: 
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where P is the stock price, REALISABLE_VALUE is the intrinsic value of the option holdings, 

which is the difference between the market value and the exercise price to be paid when all 

options are exercised (OPT_UNEX_UNEXER_EST_VAL and OPT_UNEX_EXER_EST_ 

VAL for unexercisable and exercisable options, respectively), and N_OPTIONS is the number 

of options held (OPT_UNEX_UNEXER_NUM and OPT_UNEX_EXER_ NUM for 

unexercisable and exercisable options, respectively). 

 Times to maturities for unexercisable and exercisable options are implied as follows. 

Exercisable options are assumed to have a shorter time to maturity than unexercisable options. 

The time to maturity of unexercisable options is set to the (average) time to maturity of newly 

                                                 
19 When multiple layers of options with varying characteristics are granted to a CEO during the same year, total 
value and sensitivity of such grants can be derived by simply summing the values or sensitivities of individual 
grants. 
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granted options less one year; time to maturity of exercisable options is set to the time to 

maturity of unexercisable options less three years. If the company did not grant new options 

during the year, the times to maturity for unexercisable and exercisable options are set to nine 

and six years, respectively. 

 Based on the implied exercise prices and times to maturities, the values and sensitivities 

of total option holdings can be derived. Table 3.2 shows that in 16,528 company-years (92%) 

CEOs have option option holdings. The median number of options held (564,250) is 

substantially larger than the median number of shares held (240,744). The majority of options 

held is exercisable. The average BSM value of CEO option holdings is equal to $6,578,686, 

which is only slightly larger than the average value of shares held ($6,381,581). Thus, while 

the values of share and option holdings are almost similar, CEO portfolios contain much 

larger numbers of options. As a result, option holdings are much more sensitive to stock price 

changes: the average value of options held changes by $104,717 for a one percent change in 

price, compared to $63,816 for share holdings. An important implication of this finding is that 

CEOs are likely more concerned about short-term swings in stock price when they have their 

wealth tied to stock options rather than shares. In Chapter 4, I empirically evaluate these 

implications for the information content of executives’ decisions to exercise their options 

versus their decisions to sell previously held shares. 

 The bottom half of Table 3.2 shows some additional statistics on CEO option holdings: 

weighted average values of option moneyness (i.e. the price-to-strike price ratio), delta 

(equation 3.2), and vega (equation 3.3) for total option holdings, newly granted options, 

unexercisable options, and exercisable options. The moneyness of options held is increasing 

with the time the options are held. The median end-of-year value of moneyness of newly 

granted options is 1.07. For unexercisable option holdings, this value increases to 1.28, while 

it is 1.48 for exercisable option holdings. Consistent with the mechanical relation between 

option moneyness and option delta (see Figure 3.2), the option delta is highest for options 

with the highest moneyness: exercisable options. In absolute terms, for every one dollar 

change in share price, the value of an exercisable option changes by an average of $0.85. In 

relative terms, the percentage change in option value is much greater than the percentage 

change in stock price. 

 Lastly, the bottom rows of Table 3.2 depict the average vega for newly granted, 

unexercisable, and exercisable options. Recall that vega is a proxy for the risk-taking 

incentives induced on the option holder, and that vega is decreasing in option moneyness. 

Consistent with Figure 3.2, vega is highest for newly granted options which are least in-the-
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money. Thus, consistent with the general practice of granting options at-the-money to induce 

risk-taking incentives, newly granted options that are least in-the-money induce the greatest 

convexity in CEO compensation. 

 

 

 

 

 

The descriptive statistics on vega for unexercisable and exercisable options have implications 

for empirical research on the effect of equity incentives on opportunistic financial reporting. 

For example, Cheng and Warfield (2005) and Cohen et al. (2008) find that unexercisable 

stock option holdings – but not exercisable option holdings – are associated with more 

income-increasing accruals management and/or the probability that a firm just meets or beats 

analyst expectations of earnings. This result is quite unexpected when one assumes that 

income-increasing earnings management is used by managers to increase the realisable value 

Table 3.2 
Descriptive Statistics on CEO Equity Incentives from Stock and Option Holdings for 

Holdings S&P 1500 Firms 1996-2006 (n=17,895) 

    Stock Options New grants Unexerc. Exercisable 

    (n=17,393) (n=16,528) (n=12,110) (n=12,856) (n=15,565) 

Number Q1 73,796 266,734 57,970 61,000 132,500 

  Median 240,744 564,250 125,000 147,000 325,000 

  Q3 924,828 1,204,227 300,000 333,333 734,222 

Value ($) Q1 1,619,026 2,103,547 524,651 506,223 1,016,463 

  Median 6,381,581 6,578,686 1,441,293 1,763,950 3,663,862 

  Q3 25,000,000 18,700,000 3,803,886 5,304,987 11,200,000 

Sensitivity to Q1 16,190 34,343 8,564 7,957 17,639 

1% price change Median 63,816 104,717 23,156 26,481 59,566 

($) Q3 250,298 287,728 60,778 78,425 177,217 

Moneyness Q1 - 1.08 0.92 1.03 1.11 

(price-to-strike) Median - 1.37 1.07 1.28 1.48 

  Q3 - 1.93 1.28 1.77 2.21 

Delta Q1 - 0.71 0.65 0.72 0.76 

  Median - 0.83 0.77 0.84 0.85 

  Q3 - 0.90 0.87 0.91 0.93 

Vega Q1 - 5.20 9.78 6.46 3.48 

  Median - 10.01 17.07 11.99 7.70 

  Q3 - 16.28 26.67 19.42 13.41 

Compensation data are obtained from ExecuComp. Option values are calculated using the BSM model 
(equation 3.1), sensitivities to price changes (delta) and volatility (vega) are calculated using equation 3.2 
and 3.3, respectively. 
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of their options. Cohen et al. (2008, p.779) argue that this “…finding is somewhat unintuitive 

because one would expect both unexercisable and exercisable options to have similar effects 

on managers’ incentives to manage earnings. Cheng and Warfield (2005) argue that equity 

incentives lead to earnings management via future trading in the company’s stock, and 

because exercisable options are not correlated with future trading (unlike unexercisable 

options and ownership), these are not related to earnings management. This is likely to 

explain our results as well, but we do not examine this reasoning further as this is beyond the 

scope of our analysis”. Compared with this reasoning, my descriptive statistics in Table 3.2 

suggest a more formal explanation for the result. Unexercisable stock options have greater 

convexity (relatively more limited downside) than exercisable options. Following Burns and 

Kedia (2006), this suggests that CEOs have greater incentives to manage earnings in order to 

increase the value of their options. 

 

 

 

3.7 SUMMARY 

 

This chapter introduced some fundamental aspects of employee stock options. The chapter 

serves as the basis for the first empirical chapter, which examines the information content of 

U.S. executives’ decisions to exercise their options and subsequently hold or sell the acquired 

shares. I presented the basic elements of options, option valuation, calculations of the 

sensitivity of option values to stock price and volatility changes, accounting treatment of 

employee stock options, and managers’ opportunistic behaviour to reduce the exercise price 

of granted options. Most importantly, I discussed the incentive effects of executive stock 

options in terms of risk-taking. The asymmetric payoff structure of options makes these 

instruments different from ordinary shares. Descriptive statistics for a large sample of CEOs 

in S&P 1500 firms showed that stock options make CEO wealth increasingly sensitive to 

stock price. As a result, options may induce more opportunistic behaviour by management 

because of an increased focus on short-term stock price changes. A reconciliation of the 

descriptive statistics on risk-taking incentives for exercisable and unexercisable options 

(Table 3.2) with recent evidence in Cheng and Warfield (2005) and Cohen et al. (2008) 

suggests that a deeper understanding of the incentives induced by (and the characteristics of) 

stock options helps academics to understand empirically observed associations between 

equity incentives and earnings management. This is consistent with the reasoning of Gao and 
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Shrieves (2002), who argue that “…simply using the percentage of total compensation in 

various broad categories will fail to capture important aspects of compensation as they impact 

managerial incentives”.  

  




