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ABSTRACT 

Agency problems that arise in a corporation ha\'e troubled economists for some 

time. There are a number of mechanisms that have been used to tr\' and reduce these 

agency problems. Many of these mechanisms try to link the manager's compensation to 

the performance of the firm. Typical examples include performance shares, restricted 

stock grants, and executive stock options. This dissertation is an empirical stud>- of 

whether the use of executive stock options has in fact reduced the agency problems 

between managers and stockholders. 

In this dissertation, two different testing methodologies are used to address the 

agency problem reduction issue. One methodology looks at some significant e\ent such 

as a merger or divestimre to see if an executive's holding of stock options affect what 

decisions are made. For example, do larger holdings of stock options moti\'ate managers 

to take on riskier investments? Bv increasing the risk of the firm, managers can increase 

the \alue of the stock options. Another question of interest is whether in taking on risky 

imestments, do executives increase the le\erage of the firm? By increasing the leverage 

of the firm, the execufi\e might increase the risk of the firm and thus the value of the 

option holdings. For NYSE executi%'es. stock opfions do not appear to be moti\'ating 

them to act in the hypothesized behavior. For the NASDAQ manager, the e\idence 

seems to indicate that they are acting in the hypothesized manner. 

The other methodology takes a different approach. In it, a broad cross-section of 

firms is examined to see if there is a relationship between firm variance and executive 

stock option holdings. The cross-sectional results seem to be indicative of a strong 
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positive relationship (which is predicted by the hypotheses of interest) between firm 

variance and stock option holdings. The results are the same regardless of whether 

NYSE or NASDAQ firms are considered. Overall, most of the evidence from this 

dissertation supports the notion that executive stock options aid in the reduction of 

agency problems between top executives and stockholders. 
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CHAPTER I 

INTRODUCTION 

.A.genc> problems that arise in a corporation ha\ e troubled economists for some 

time. Jensen and Meckling (1976) In their seminal work highlight the importance of 

these agency problems. In particular, the} focus on uvo sources of agency problems. 

One source is the partial ownership of the firm by the manager. Jensen and Meckling 

show that a less than 100 percent owner of the firm has an incentive to engage in 

excessi\e perk consumption. The other source of agency problems is related to the 

existence of debt. The existence of debt may create incentives for managers to engage in 

high risk activities which transfer wealth from bond holders to stockholders. 

Being that the corporate form is quite pre\'alent today, there exist mechanisms to 

tr> and reduce these agency problems. There are two t} pes of mechanisms used today. 

One t}'pe is a competiti\ e market mechanism. .An example of a competiti\ e market 

mechanism would be the threat of a takeover. The idea here is that managers will do 

what is in the best interest of the stockholders for fear of a takeover which could result in 

the loss of their jobs. The other t}pe is a direct contractual provision. One example of a 

contractual provision is a managerial compensation package that is tied to the long term 

performance of the firm, .-\gain. the idea here is to align the interests of the managers 

with the interests of the stockholders. 

The focus of this dissertation is on using direct contractual provisions to attempt 

to reduce agency problems between managers and stockholders. More specifically, the 
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use of executive stock options in compensation packages for managers as a means to 

reduce agency problems between owners and managers will be examined. 

Haugen and Senbet (1981) show that because of the asymmetric payoffs of 

executive stock options, managers may have an incentive to take on more risk. In the 

absence of these stock options, managers may be too concerned with job security to take 

on risky projects that would be optimal for the firm. This increased risk taking behavior 

of the manager may transfer wealth from the bondholders to the stockholders. Jensen and 

Meckling (1976) illustrate this by viewing stockholders as holding a European call option 

to buy back the firm at an exercise price equal to the value of the debt. 

In this dissertation, I am going to look at empirically two issues that are related to 

whether executive stock options aid in the reduction of agency problems between 

managers and stockholders. First, I will look at the relationship between the executive's 

holdings of executive stock options and the investment decisions of the firm. To examine 

this issue, I will consider whether executives with large holdings of executive stock 

options tend to make merger and/or divestiture decisions which increase firm variance 

(risk of the firm). The other issue to be addressed is whether there is a relationship 

between an executive's holdings of executive stock options and the financing decisions of 

the firm. To examine this issue, I will consider whether an executive with a large holding 

of executive stock options tends to use more debt in the financing activities of the firm. 

The relationship between these two issues and the use of stock options to reduce agency 

problems is that since executives are being compensated with stock options, they will 

have an incentive to increase firm variance so as to increase the value of these stock 



options. The executives can increase firm variance directly by taking on tlrm variance 

increasing investments. The execun\ es can also increase firm vanance indirecfiy through 

increased le\erage. Generally speaking, if leverage of the firm is increased, firm variance 

will also increase. Thus in this disser.aiion. the focus will be on whether the use of stock 

options in executi\ e compensation contracts has lead to an increase in firm risk 

(variance). It should be noted that the onl} aspect that is being examined in this 

dissertation is risk. Remm is not an issue that is being examined. 

The next chapter will contain a review of the rele\-ant literature related to the 

dissertation. .A general oveniew of compensation contracts for executives will be 

presented. From there, the theoretical literamre related to compensation contracts for 

managers will be examined. There v. :!1 be a focus on the theoretical literamre related to 

the use of executive stock options in executi\e compensation contracts. Concluding the 

hterature review, there will be a presentation of rele\ant empirical work done in the area 

of executive compensation. Following the literamre re\ lew. Chapter III will contain a 

development of some testable hypotheses for the empirical analysis of the abilit}' of 

executive stock options to reduce agenc> problems beuveen managers and stockholders. 

In Chapter l\. an explanation of the data and methodolog} to be used in this dissertation 

will be given. Chapter \ ' will summarize the empirical results related to the h>'potheses 

of interest that are de\eloped in Chapter HI. Finally in Chapter M. the conclusions that 

can be drawn from this research will be presented along with the benefits of this study as 

well as the imphcations for future research. 



CHAPTER II 

LITERATURE REVIEW 

2.1 Introduction 

In this chapter, a thorough literature review over executive compensation will be 

presented. Section 2.2 will contain a review of some compensation schemes for 

executives that are found in practice. Section 2.3 will contain a review of the theoretical 

literature related to the compensation contracts for executives. In particular, there will be 

a focus on theoretical literature related to the use of executive stock options in executive 

compensation contracts. Finally, in section 2.4, the relevant empirical work done in the 

area of executive compensation will be discussed. The empirical work to be reviewed 

can be classified into three broad categories: (1) pay for performance, (2) announcement 

effects of the adoption of compensation schemes, and (3) risk and compensation plans. 

2.2 Components of Executive Compensation Schemes' 

The most commonly found components in executive compensation schemes in the 

US are as follows. 

Base Salary: The fixed amount paid annually for services rendered, which also 

' This explanation is from The Conference Board's Top Executive Compensation: 
United States, United Kingdom, and Canada, A Research Report (1996). Data for the US 
based companies come from companies' 1995 proxy and financial statements. The US 
firms in the study were 995 medium to large firms (sales of approximately $100 million 
or more) in ten different industry categories. 
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includes legally required holiday payments and additional months guaranteed on the basis 

of the employment contract, local or collective agreement, or, as in some countries, by 

law. 

Annual (Incentive) Bonus Award: Eligible executives are paid an award based on 

contributions to annual corporate performance. That award is paid in the form of cash 

and/or stock. There are two general methods for determining the amount of the aimual 

incentive awards. One method involves the creation of a fund or pool derived from a 

formula applied to revenue or profits. The other method is commonly referred to as a 

threshold plan. A threshold plan also uses a percent of profits to create a fund. 

However, a threshold of profitability must be reached before the fund begins to 

accumulate. 

Long-Term Incentive Plans: In the US, long-term incentive plans have three very 

popular forms. Those three forms are stock options, restricted stock, and long-term 

unit/share plans. Each one of these will now be discussed in more detail. 

Stock Options: These arrangements give executives the right to purchase shares 

of company stock at a fixed price over a specified period of time. They are intended to 

align the interests of management with those of the shareholders. By giving executives 

the right to purchase the company stock at a stated price over a stated period of time, the 

executive will presumably be motivated to improve the company's performance and, as a 

result, the market value of its stock. The Conference Board states that "stock options are 



"2 

the most widely used form of long-term compensation for executives in US 

corporations. 

Restricted Stock: Restricted stock is a grant of the employer's common stock to 

an executive. The shares are subject to restrictions against the sale or transfer during a 

period of continued employment (usually 3 to 5 years). While the restrictions are in 

place, the executive usually receives any dividends declared and can vote as a 

shareholder. Once the restrictions lapse, the executive gains unconditional or 

unrestricted, ownership of the shares. Restricted stock grants are increasingly being tied 

to performance measures. This is being done in two ways. First, individual performance 

can be a requirement for the grant of restricted stock. Second, the release of restrictions 

on shares can be contingent on achieving specific financial and nonfinancial goals during 

the restricted period. 

Long-term Unit/Share Plans: Under these plans, executives are awarded 

contingent grants of cash (performance units) or stock (performance shares). Payment of 

the award usually depends upon the achievement of three- to five-year financial 

performance goals. The most commonly used corporate financial performance measures 

include earnings per share, retum on equity, and return on assets. There now, however, is 

a trend to augment these financial measures of performance with nonfinancial measures. 

Typical nonfinancial measures include product quality and customer satisfaction. 

Ibid. 



Perquisites and Personal Benefits: The list of common components of executive 

compensation schemes would not be complete without including perks. T>pical ts-pes of 

executive perks include cars car allowances and or financial planning. 

2.2.1 Increasing Use of Stock Options in 
Executive Compensation Contracts 

In this dissertation I am going to analyze empirically w^hether stock options have 

been effective in reducing the agency problems between managers and stockholders. The 

initial moti\ation for this dissertation came from the obser\'ation of the e\'er increasing 

use of stock options in the executi\ e compensation contracts. What is the reason for this 

dramatic increase in the use of executi\ e stock options? It was pointed out earlier that 

The Conference Board states that "stock options are the most widely used form of long-

term compensation for executives in US corporations.""" This increased reliance upon 

stock options in executive compensation contracts has been documented by Yermack 

(1995). Yermack analyzes stock option awards to CEO's of 792 US public corporations 

from 1984 to 1991. Yermack finds that "stock option awards, \alued by Black-Scholes 

(1973) methodology as of the date of the grant, represented approximately one-third of 

CEO compensation in 1990 and 1991. up from one-fifth in 1984.""" One of the possible 

explanations for this increased use of executi\ e stock options is an agency related 

argument. Haugen and Senbet (1981) illustrate that executive stock options may induce 

managers to take on more risk. The asymmetric payoffs of call options make it more 

'Ibid. 
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attractive for managers to undertake risky projects. In the absence of stock options, 

managers may be o\erly concerned with job securit>\ Therefore, the argument is that 

executive stock opfions have become a more popular form of compensation so as to align 

the interests of managers and stockholders (thus reducing the agency problems between 

managers and stockholders). 

There are of course other possible explanations for the popularity of executi\e 

stock options. Options may be an attractive part of the compensation package because of 

tax benefits. To understand the tax benefits of using stock options, one must 

differentiate between the financial reporting standards regarding stock options and the tax 

treatment of stock options. 

In regards to the financial reporting standards, from 1972 to 1995, the Accounting 

Principles Board (from now on referred to as APB) Opinion No. 25 states that the grants 

of employee stock options did not have to result in an expense on a firm's income 

statement as long as the exercise price is equal to or greater than the stock price at the 

time of the grant. When an option is exercised, the exercise price increases paid-in 

capital and the number of shares outstanding increase. As long as executive stock options 

are granted at the money or out of the money, APB Opinion No. 25 allows firms to not 

have to recognize an> compensation expense on the income statement as it relates to the 

granting of executi\e stock options. In October 1995. FASB (Financial Accounting 

Standards Board) issued a new standard for stock-based compensation accounting, SEAS 

No. 123. This new standard give companies a choice of two altemafive accounting 

'David Yermack, "'Do Corporations award CEO stock options effectively,"" 1995. 
8 



methods for stock options. First, the company may elect to adopt a fair value method of 

accounting to recognize the cost of stock option compensation on its financial statements. 

Second, the company can continue to use the method allowed under APB no. 25, but 

companies must disclose the fair value of stock option compensation at the time of the 

grant in a footnote to the financial statements. The firms are also required under this 

second alternative to make pro forma disclosures of their net income and earnings per 

share had the company recognized the stock options as an expense. Thus, even with 

SFAS No. 123, as long as firms grants stock opfions that are at the money or out of the 

money, they do not have to recognize any compensation expense on the income statement 

related to the granting of the stock options. 

For tax purposes, there are two different types of stock options. One type is 

referred to as an incentive stock option (ISO). There are several conditions that must be 

met for a stock option to qualify as an ISO. Those conditions include: 

1. a plan must specify the total number of shares that may be issued and class of 

of employees eligible to participate; 

2. there must be a limit on plan duration and the options to be granted; 

3. option price must not be less than the stock's market price on the grant date; 

4. stock acquired through the exercise of an ISO cannot be disposed of until at 

least two years after the option is granted or one year after the stock is 

ttansferred to the employee. 

If a stock option qualifies as an ISO, there are no tax consequences when the option is 

granted. There are also no tax consequences at the exercise of the opfion. When the 



stock is sold, any gain from the sale is taxed as a long-term capital gain if certain holding 

period requirements are met. If the employee meets the holding period requirements, 

none of these transactions generates any business deductions for the firm. The majority 

of stock option plans do not meet the ISO requirements. 

Stock options which do not meet the ISO requirements are referred to as 

nonqualified stock options (NQSO). If the NQSO has a readily ascertainable fair market 

value (i.e., the option is traded on an established exchange), the value of the option must 

be included in the employee's income at the date of grant. Capital gains or losses are 

recognized only upon the disposal of the optioned stock. The firm obtains a 

corresponding tax deduction at the date of the grant equal to the value of the option. 

Executive stock options do not have a readily ascertainable fair market value. Therefore, 

they get a different tax treatment. If an NQSO does not have a readily ascertainable fair 

market value, an employee does not recognize income at the grant date. The employee 

does have to report ordinary income in the year of exercise equal to the difference 

between the fair market value of the stock at the exercise date and the option price. The 

corporation receives a corresponding tax deduction at the time of exercise. 

To summarize, the firm does not have to recognize any compensation expense 

related to stock options on the income statement (which appears in the financial statement 

reports for shareholders) as long as the options are granted at the money or out of the 

money. At the same time, if the options are NQSO's with no ascertainable fair market 

value, then the firm gets a tax deduction (which appears in the financial statement reports 

for tax purposes) at the time of exercise equal to the difference between the fair market 
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value of the stock at the exercise date and the opfion price. Therefore, with stock options, 

firms do not have to recognize compensation expense but at the same time get a tax 

deduction. The awarding of stock to the execufive gets treated very differently. At the 

time of the stock grant, the firm must recognize compensafion expense on the income 

statement (which is reported in the financial statement reports for shareholders) equal to 

the fair market value at the time of the grant. For financial statement reports for tax 

purposes, firms get a tax deduction equal to the fair market value of the stock at the time 

of the grant. So, there is an inherent advantage to granting stock options rather than stock 

to executives. It is interesting to note, however, that the Senate Finance Committee 

debated removing this tax benefit from corporations. A bill was examined by the Senate 

Finance Committee in the fall of 1997 that would limit the deduction for compensation in 

the form of stock options. The bill would have required a company to record stock 

options as an expense in the financial statements if it claimed them as a deduction for tax 

purposes. The bill has yet to pass. 

One last thing to note about taxes and stock options has to do with the 

implementation of section 196(m) of the Internal Revenue Code. This section says that a 

public corporation cannot deduct compensation in excess of $ 1 million paid to its CEO 

and four highest other paid executive officers unless that compensation is considered 

performance based using certain criteria. With respect to stock options, stock options 

will be performance based if the grants are not less than market value. Also the plan must 

state the maximum number of options that may be granted to an individual executive. 

Finally, the grants must be made by a committee of outside directors. Being that most 
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stock options to executives are granted at the money, they are likely to be considered 

performance based. 

2.3 Theoretical Literature 

The theoretical literature related to compensation contracts for executives has 

focused on what would be the opfimal contract to reduce or possibly totally eliminate the 

agency problems between managers and stockholders. In this section some of the more 

important studies are going to be reviewed. First, two general theoretical papers in the 

area of executive compensation will be reviewed. From there, the focus will move to 

theoretical papers that have emphasized the use of executive stock options in executive 

compensation contracts. 

When reviewing the theoretical literature related to executive compensation 

contracts, one must always mention the seminal piece by Jensen and Meckling (1976). 

While they did not specifically address executive compensation contracts in their paper, 

they do, however, first highlight the importance of agency problems. Jensen and 

Meckling focus on two sources of agency problems. One source is the partial ownership 

of the firm by the manager while the other source is the existence of debt financing. With 

regard to the partial ownership of the firm by the manager, Jensen and Meckling show 

that a less than 100 percent owner of the firm has a tendency to engage in excessive perk 

consumption. Once the shareholders realize that the manager may take an excessive 

amount of perks, they will offer much less than before for their portion of the shares of 

the firm. Therefore, there will be a reduction in the value of the firm and this reducfion 
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represents the agency costs resulting from issuing equity to outsiders. Consequenth', the 

granting of options may align managers with shareholders and mitigate perk 

consumption. 

Jensen and Meckling also focus on the agency problems associated with the 

existence of debt. The existence of debt may create incentives for managers to engage in 

high-risk activities which transfer wealth from bondholders to stockholders. This 

incentive for managers becomes quite clear if equity is viewed as a call option on the firm 

where the strike price is the face value of the debt. The debt holders can be viewed as 

buying the firm and issuing equity as a call option on the assets of the firm. The Black-

Scholes (1972) option pricing model shows that the value of the call option increases 

with increasing volatility in the cash flows from the firm's assets. Thus the manager who 

is in part compensated by stocks may have a tendency to take on excessive risk. This 

excessive risk taking can also adversely affect the probability of payoff to the debt 

holders. 

Eaton and Rosen (1983) from a theoretical perspective examine factors that affect 

the stmcture of executives' compensation packages. Eaton and Rose use a two- period 

model to explain the process that determines the composition of an executive's pay, 

where the composition includes salary and delayed compensation. Delayed 

compensation could include pensions, stock options, and deferred compensation (this 

includes the value of all arrangements, other than pensions, that provide benefits after 

retirement). In the first period, the executive works to manage the firm and receives 

salary as compensation. In the second period, the executive is retired and consumes his 

13 



savings and whatever delayed compensation he receives. Firms in designing the best 

compensation contract must consider three things: (1) their ability to differenfiate 

between unfortunate circumstances and mismanagement, (2) the extent to which a 

compensation contract forces the executive to face risks beyond his or her control, and (3) 

the risk aversion characteristics of the executive (that is how willing is he or she to bear 

this risk). Eaton and Rosen's theoretical analysis suggests that several factors are likely 

to affect the composition of the executive's compensation contract. Those factors are the 

age of the executive, the ability of the firm to monitor the executive currently, and the 

extent to which the firm receives a noisy signal about performance in the future. In the 

empirical analysis of their theoretical model, Eaton and Rosen found that relatively safe 

forms of delayed compensation such as pensions were used more for older executives. In 

contrast, younger executives were more likely to receive compensation in the form of 

stock options. 

2.3.1 Theoretical Literature Focusing on 
Executive Stock Options 

Being that this dissertation is going to be an empirical investigation of the ability 

of stock options to reduce agency problems between managers and stockholders, it seems 

appropriate to emphasize some theoretical papers that have looked at this issue 

exclusively. Those theorefical pieces are Haugen and Senbet (1981), Young and 

Quintero (1995), and Chance (1997). 
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Haugen and Senbet (1981) present a theorefical model that shows that agency 

problems associated w ith perk consumption can be completely eliminated w ith the 

issuance of a call option. The call option could be an executive stock opfion where the 

manager is granted the right to bu\ back the entire firm at an exercise price, E .̂ The call 

option is part of a package of securities retained by the owner manager. The other part of 

the package is the owner manager's fractional ownership interest in the firm. The impact 

of the call option to the owner manager is that the cost of consuming $1 in perks in no 

longer equal to Sa (a is equal to the owner manager's fractional ownership interest in the 

firm). Instead, the cost of perks rises by the slope of the option pricing cur\'e. Due to the 

increased cost of perks, the manager's incentive to consume them has declined. This 

process is illustrated in Figure 2.1. 

In Figure 2.1. Line VF represents the relationship between perk consumption and 

the dollar wealth of the owner manager as a sole owner. The slope of VF equals -1. This 

is the same anahsis that is contained in Jensen Meckling (1976). As sole owner, owner 

manager's utilit} is maximized at V* (market \ alue of the firm) and F* (current value of 

perks). If the sole owner decides to issue outside equity equal to V.. the owner manager's 

wealth line is no longer VF. The new wealth line is now V3Q. The owner manager now 

optimizes utilit\ at the tangency point of U. and V3Q. The owner manager has suffered a 

loss of utilit}. Now assume that the owner manager has a call option whose value V̂ , is a 

function of the value of the firm. This is illustrated on the right side of Figure 2.1. The 

owner manager's wealth line is augmented b}' the option. The augmented wealth line is 

now V;Q. The slope of the augmented wealth line - [a+ {dVJdW)]. In order to make the 
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value of firm to go back to that of when there was a sole owner, the securities held by the 

owner manager should guarantee to outside security holders that the owner manager will 

consume no more perks as a fractional owner than as a full owner. This is accomplished 

when the slope of VF equals the slope of V5Q (or stated differently, this is accomplished 

when VF is tangent to V5Q). The slope of VF equals the slope of V5Q when dWJdW 

equals (1 - a). 

Even though the perk consumption agency problem can be resolved, this still 

leaves an incentive for the owner manager to engage in high risk investment programs 

when a firm has debt in its capital structure. This is the well-known wealth transfer 

problem detailed by Jensen and Meckling. The idea here is that stockholders view 

themselves as holding a European call option to buy back the firm at an exercise price 

equal to the face value of the debt. Since the value of this call option increases as the 

variance of the cash flows of the firm increases, stockholders have an incentive to engage 

in high risk activities at the expense of the debtholders. Haugen and Senbet show that 

under certain conditions the issuance of a financial package containing a put and a call 

option can resolve the agency problem associated with the risk incentive problem. The 

problem with this analysis is that Haugen and Senbet fail to tell us what that optimal 

combination should be to resolve this wealth transfer problem. 

It can also be inferred from Haugen and Senbet that execufives may have an 

incentive to take on more risk (especially at the expense of bondholders). The 

asymmetric payoffs of call opfions make it more attractive for managers to undertake 
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risky projects. In the absence of stock options, managers ma\ be overh concerned with 

job securit}'. 

Young and Quintero (1995). from a theorefical perspective, look at what the 

optimal exercise price of stock options should be set at in order to reduce agency costs 

while at the same time controlling for the risk that the executi\e faces. That is, should the 

stock option be granted in-the-money, out-of-the-money. or at-the-mone> ? Common 

intuition is that out of the money options would provide the best performance incentives 

for managers because they must increase the stock price to get the options in the money. 

However, as Young and Quintero point out, most executive stock options in practice are 

issued at the money. Also, if the options go out of the money for any extended time 

period, the options are often reissued at the money. The wa\' in which the stock options 

are used in practice seems counterintuiti\'e to the idea of providing greater incentives to 

the manager to impro\'e firm performance. Young and Quintero illustrate that in a risk} 

environment, the use of options with low exercise prices (in the money options) can 

strengthen performance incentives at the cost of increasing the risk exposure of managers. 

Likewise, the use of options with high exercise prices (out of the money options) will 

weaken performance incenti\ es as well as reduce the risk exposure of managers. Young 

and Quintero conclude that it is a tradeoff between risk exposure and performance 

incentives as to what the exercise price should be. They show that at-the-money options 

will provide the larger incentives w hile conttolling for the risk m a manager's income 

stream. 
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Chance (1997) addresses the question of whether stock options as they are used in 

practice acmally provide an incentive that aligns the interests of the executive and the 

shareholders. He suggests that the answer to this question is no. The argument is that 

with standard executive stock options, executives have nothing to lose but everything to 

gain. Therefore, executives have an incentive to have the firm take on risks it might not 

normally take on. Chance argues that granting a forward contract would better align the 

interests of the executive and the shareholders. In the forward contract, the executive has 

the obligation to buy the stock at a future date as opposed to the right to buy the stock. 

With the forward contract, the executive would lose if the stock price falls and gain if the 

stock price rises. A problem, however, with Chance's analysis is that he ignores the large 

amount of risk that the executive is faced with by the forward contract. 

2.4 Empirical Literature 

The purpose of this section of the literature review is to summarize the relevant 

empirical work done in the area of executive compensation. Much of the empirical work 

has focused on the idea of pay for performance. In executive compensation contracts, 

there is an emphasis on pay that is contingent on company performance. Section 2.4.1 

will contain a summary of some of the important papers done in that area. Another area 

of relevant empirical work has focused on the announcement effects of changes in stock 

opfion plans. The literature related to this area will be presented in secfion 2.4.2. Finally, 

there has been an interest in the literature to consider the association between the risk that 
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corporations face and the compensation plans used by those corporations. The literature 

dealing with that issue will be considered in secfion 2.4.3. 

2.4.1 Pay for Performance 

A large portion of the empirical work in the area of executive compensation has 

concentrated on the pay for performance issue. Ciscel and Carroll (1980) summarize 

concisely the vast amount of literature prior to their study. Prior to their study, the 

literature had focused on the debate over whether size or profitability is the key variable 

in determining an execufive's pay. Ciscel and Carrol wanted to put a definifive answer to 

this question. Their analysis begins with a simple regression model which is: 

Q, = â , + a„P„ + a2,Si, + u, (2.1) 

where 

Cj, = salary plus bonus (in dollars) for the CEO of the i"' company in year t, 

Pj, = net income (in $l,000's) for the i"' corporafion in year t, 

Sj, = total sales revenue (in $1000's) for the i* corporation in year t, 

Uj, = random error term. 

They claim that the reason for the conflicting conclusions reached by previous studies 

stems from three econometric problems: multicollinearity, heteroscedasticity, and 

simultaneous equation bias. Ciscel and Carrol correct for these econometric problems in 

their modeling. After correcting for these econometric problems, the estimated 

regression model is: 
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= b, r + b, r + b, r + r (2-2) 
( A J ^ (A,)^ ( A J ^ (A„)2 ( A J ^ 

where 

C„ = salar} plus bonus (in dollars) for the CEO of the i''' company in year t, 

Sj, = total sales revenue (in SlOOO's) for the i"' corporation in year t, 

RP„ = residual profit which is equal to P„ - P(Si,), 

Pj, = net income (in $l,000's) for the i'*" corporation in year t, 

P(Sj,) = profit predicted by sales by the regression equation P(Sj,) = c + dSj, 

]_ 

Aj,2 = the square root of assets. 

Uj, = random error term. 

Their sample consists of the 230 largest industrial corporations in 1974 as ranked by 

Fortune. Their results of the estimation of equation 2.2 are presented in Table 2.1. Ciscel 

and Carrol find evidence to support both size and profitability as key determinants of 

executive pay (both b, and hj are positi\'e and significant). Thus, they did not in fact put 

an end to the debate. A major criticism of their study has to do with the dependent 

variable that they used. They used salary plus bonus as a measure of an executive's pay. 

There were long-term components to an executive's salary even in 1974. They have 

excluded those long-term components from consideration. 

Murphy (1985) contains a continuation of this debate between whether sales or 

profitability is the key force behind executive pay. Murphy argues that a positive 

relationship between executive pay and corporate performance has not been documented 

adequately in previous studies because these studies have omitted key variables yielding 
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in severely biased results. In particular, previous studies have concentrated only on the 

salary plus bonus aspect of remuneration. Other performance senshive components such 

as stock options, deferred compensation, and stock awards have been omitted. Murphy's 

empirical analysis focuses on six components of executive pay: salary, bonus, salary plus 

bonus, deferred compensafion, stock options, and total compensation. The previous 

studies have also used cross-sectional estimates of the pay for performance relationship. 

Like previous studies. Murphy uses cross-sectional regressions to measure the pay for 

performance relationship. Similar to previous studies, the results fail to show a positive 

relationship between pay and performance. Murphy then controls for firm size by 

including sales as an explanatory variable in the cross-sectional regressions. Murphy also 

uses time series regressions to control for firm and individual-specific variables when 

measuring the effect of performance on executive pay. The regression equation estimated 

for the time series data is: 

Ln(Compit) = boj Ln(Performj,) + bjj Ln(SaleSi,) + hy^ Chairmanj, + 

b4, CEOj, + bsi Presidentj, + Uj, (2.3) 

where: 

Ln = natural logarithm, the subscript i represents each executive and the 

subscript t represents the time period, 

Comp = compensation. 

Perform = performance measure, 

Chairman, CEO and President = dummy variables representing the executive's 

position, 
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u = random error term, 

b, - bj = slope coefficients, and 

bo = intercept term. 

The regression equation estimated for the cross-secfional data is: 

Ln(Compj) = ao + a, Ln(Perform,) + a^ Ln(Sales) + a^ ChairmaUj + 

a, CEO, + a, President, + v, (2.4) 

where: 

the subscript i = executive i, 

Comp = compensation per year for each executive, 

Perform = average performance for each executive. 

Chairman, CEO and President = dummy variables representing the executive's 

position, 

y = random error term, 

a, - a5 = slope coefficients, and 

â  = the intercept term. 

The sample consists of 461 executives from the Fortune 500 companies of 1981. The 

sample period is from 1964 to 1981. With the time-series regressions. Murphy finds a 

sttong posifive relationship between executive pay and corporate performance (which is 

measured by shareholder retum and growth in firm sales). For the cross-secfional 

analysis, Mtirphy finds a significantly positive relationship between compensation and 
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performance. It is important to note that firm size has been controlled for in both the time 

series and cross sectional regressions which are summarized in Tables 2.2 and 2.3. 

Coughlan and Schmidt (1985) also test for a relationship between 

management compensation and firm performance. Specifically, they test three 

alternative hypotheses. Those hypotheses concern the relation between stock price 

performance and changes in management compensation; sales growth rates and 

changes in management compensation; and stock price performance and management 

turnover. The sample consists of firms that appeared in Forbes magazine in which 

the CEOs and their compensation are identified for the years 1978 to 1982. Coughlan 

and Schmidt use a regression approach to test these hypotheses. The regression 

equation estimated is: 

deflated (salary + bonus) j , 
Ln<̂  

deflated (salary + bonus), t-i 

I (Sales, - S a l e s , , ) 
+ b2LN<|- ' '•• 

[ Sales,., 

= bo+b,(CUMABN)., 

(2.5) 

^ + u., 

where 

Ln = natural logarithm, 

deflated (salary + bonus) = CPI deflated salary plus bonus paid to a CEO in 

a performance year, 

CUMABN = the deflated sum of daily abnormal returns over the fiscal year, 

Sales = deflated sales for the firm for which the CEO is employed, 

Uj, = random error term. 
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Coughlan and Schmidt do this regression analysis for two different groups: (1) CEO's 

whose age is less than 64 and (2) CEO's whose age is greater than 63. Their results, as 

illustrated in Tables 2.4 and 2.5, show that changes in compensation are significantly 

related to abnormal stock price performance for executives whose age is less than 64. 

They find that the coefficient on the sales variable is insignificant. Coughlan and 

Schmidt then mn this analysis on firms which experienced no CEO changes from 1977 to 

1982. Their results indicate, as shown in Table 2.6, that changes in compensation are 

significantly related to sales growth rates. Finally, they find evidence to support the 

notion that management termination decisions are related to stock price performance. 

Jensen and Murphy (1990) continue the pay for performance theme by measuring 

a pay-performance sensitivity which is defined as the dollar change in the CEO's wealth 

associated with a dollar change in the wealth of shareholders. Jensen and Murphy use a 

variety of proxies for the CEO's wealth. Some of those proxies include salary plus 

bonus, total pay (which includes salary, bonus, value of restricted stock, savings and thrift 

plans but does not include the value of stock options), total pay plus the present value of 

salary and bonus (it is assumed that the CEO receives salary and bonus until age 70 at a 

discount rate of 3 percent), and the value of stock options. These pay for performance 

sensifivifies are estimated for the 2,213 CEO's listed in the Executive Compensafion 

surveys published in Forbes from 1974 to 1986. The pay for performance sensitivifies 

are measured with the following least squares regression: 

A (CEO wealth), =a + b,A(shareholder wealth), + b2A(shareholder wealth),.,. (2.6) 

The sum of the coefficients, b = b, + bj, represents the pay for performance sensitivity. 
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Jensen and Murphy"s results are summarized in Table 2.7. They find that for each $1000 

increase in shareholder wealth, salar} and bonus increase by about two cents. The CEO's 

wealth when proxied b\' total pay plus the present value of salary and bonus changes by 

about 30 cents per SI000 change in shareholder wealth. Finally, when 

CEO wealth is proxied by the \'alue of stock opfions, the value of stock options changes 

by 15 cents per $1000 change in shareholder wealth. 

In a different \ein, Mehran (1995) looks at the relafionship between the stmcture 

of executive compensation and firm performance. Previous studies have focused on the 

level of compensation rather than the stmcture. Additionall}-, this study differs from 

others in that it investigates executi^'e compensation in the context of the firm's 

ownership structure and the composition of its board of directors. The sample consists of 

153 randomly selected manufacturing firms for 1979-1980. This sample includes large as 

well as small firms. Man} of the previous studies primarily used large firms in their 

sample. Mehran uses regression anahsis in this study. The estimated regression model 

is: 

% of equit} based compensation for executive or group of executives = 

/{percent of equit} held b} executi\'e or group of executi\es. percent of 

equity held b} all outside blockholders, percentage of outside (2.7) 

directors, and control variables (which include proxies for growth 

opportunities, debt rafio, business risk, and size)}. 

Mehran finds that firms with a large number of outside directors tend to use more equity 

based executi\e pay. which is illustrated in Table 2.8. Additionall}-, the empirical 
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evidence points to a negative relationship between the percentage of executives" equity-

based compensation and their percentage equity holdings. Finally, a third important 

conclusion reached by this sttrdy is that for firms with a higher percentage of the shares 

held by outside blockholders, then these firms tend to use less equity-based 

compensation. 

The last two studies to be discussed in this section focus in on the pay for 

performance relationship in the banking industry. Barro and Barro (1990) examine the 

relationship between the CEO's pay and performance of the firm and the turnover of 

CEO. The sample consists of 83 large commercial banks over the period 1982 to 1987. 

Barro and Barro first measure the elasticity of CEO pay to the assets of the bank. For 

newly hired CEO's, that elasticity is about one-third. For continuing CEOs, the growth 

of compensation varies directly with performance measures based on stock returns and 

accounting earnings. As CEO experience increases, this sensitivity of compensation 

grow1:h to performance declines significantly. Barro and Barro also use logit regressions 

to related the probability of CEO turnover to age and performance. The probabilit}' of 

departure increases with age and becomes very high around age 65 (a normal retirement 

time). At age 65, the probability of departure decreases with improved firm performance. 

Finally. Hubbard and Palia (1995) examine the banking industry to see whether 

CEO pay is excessive or necessary to atttact the needed managerial talent. In particular, 

they look at whether a more competitive environment requhes greater management skills 

in CEO's. They use interstate banking regulation as a proxy for the degree of 

competition in a market in which a bank operates. Their sample consists of 147 banks 
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over the period 1980 to 1989. Hubbard and Palia first test to see if the level of CEO 

compensafion increases after the relaxation of restrictive interstate banking legislafion. 

The results of their empirical investigation are detailed in Table 2.9. They find that the 

dollar value of salary and bonus as well as the dollar value of options granted increases 

significantly after deregulation. In testing the managerial talent hypothesis, Hubbard and 

Palia find evidence consistent with the hypothesis. This hypothesis suggests that less 

regulated markets lead to more competition, requiring a more capable CEO, and thus 

higher compensation. That evidence is higher compensation under deregulation. Finally, 

they test the effect that deregulation has on the pay for performance relationship. 

Hubbard and Palia find a stronger pay for performance relationship in deregulated 

interstate banking markets. 

In conclusion, the pay for performance literature has sought to determine whether 

there is a significant positive relationship between the two variables. Early on, the debate 

in the literature focused on whether firm size or profitability is the key to determining an 

executive's pay. No definitive answer has yet to be determined. From there, the key 

research issue became to document a positive relationship between pay and performance. 

At first, variables such as salary and salary and bonus were used as proxies for executive 

pay. Later, more long-term components such as stock options were incorporated into the 

proxies for pay. Researchers found a positive relationship once firm size was controlled 

for in some of the studies. One of the most recent avenues of research in this area has 

centered upon measuring the pay for performance sensitivities. The pay for performance 

literature is vast. Only a small number of studies have been considered here. However, 
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fiiis discussion should have provided a broad overview of the literature. From here, the 

next area of the literature to be discussed relates to the announcement effects to changes 

in execufive stock option plans. 

2.4.2 Announcement effects to changes 
in executive stock option plans 

Another relevant area of the empirical literature relating to executive 

compensation focuses in on the announcement effects to changes in executive stock 

option plans. The amount of empirical work in this area is small in comparison to other 

areas, but is nonetheless important. 

Brickley, Bhagat, and Lease (1985) first examine the stock price reaction around 

the announcement of proposed changes in the long-term components of managerial 

compensation packages. For purposes of their study, the authors consider changes in 

long-term components such as stock options, stock appreciation rights, restricted stock, 

phantom stock and performance plans. The sample consists of 175 managerial 

compensation plans voted upon for adoption or modification by the shareholders during 

the period 1979 through 1982. Of the 175 plans used in the study, 44 are option plans, 18 

are restricted stock plans, 23 are performance plans, and 90 are mixed plans. Mixed plans 

are plans which contain more than one type of long-term compensation scheme. Using a 

standard event study methodology, Brickley, Bhagat, and Lease find that on average the 

adoption of these long-term compensation packages is met with a positive market 

reacfion. Additionally, Brickley, Bhagat, and Lease do a cross-sectional analysis that 
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indicates that no particular type of long-term compensation plan increases shareholder 

wealth more than any other type. 

DeFusco, Johnson, and Zom (1990) specifically look at the market's reacfion to 

the announcement of the adoption of executive stock option plans only. In particular, 

they look at not only the stock market's reaction to the adopfion of these stock opfion 

plans but also the bond market's reaction as well. Their sample consists of 36 firms 

announcing executive stock option plans that had frequently traded debt from 1978 

through 1982. A criticism of this study could very well be the small sample size. Using a 

standard event study methodology, DeFusco, Johnson, and Zom find an increase in 

shareholder wealth following the announcement of the adoption of executive stock option 

plans. Additionally, they find a significantly negative bond market reaction to the 

announcement of the adoption of these plans. DeFusco, Johnson, and Zom also do an 

empirical investigation into the issue of whether the adoption of executive stock option 

plans results in an increase in risk-taking by the managers of the firm. Again using a 

standard event study methodology, the authors test for a significant increase in share price 

variance after the adoption of an executive stock option plan. The authors use two 

measures for share price variance. First, they use the Black-Scholes (1973) option 

pricing model to calculate implied variances. Second, they use an approach utilized by 

Skiimer (1989) in which they calculate variance rafios by dividing the variance computed 

after the proxy date by the variance before. DeFusco, Johnson, and Zom find a 

significant increase in variance after the adoption of stock option plans which is 
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consistent with the hypothesis that holdings of executive stock options leads to more 

risky investment opportunities. 

DeFusco, Johnson, and Zom (1991) in a follow-up paper examine how specific 

managerial decisions are affected by the adoption of an executive stock option plan. 

They look at how various performance, financial, and real variables changes subsequent 

to the adoption of an executive stock option plan. Performance variables include retum 

on assets and the variance of retum on assets. The financial ratios are the debt to assets 

ratio, the dividend payout ratio and dividend yield. Real variables include a measure for 

advertising and research and development intensity, a property, plant and equipment 

expenditure ratio, and a selling, general and administrative expense ratio. The sample is 

comprised of firms on the NYSE proposing changes to the executive stock option plans 

from 1978 to 1982. Before discussing their findings, it should be noted that there was 

very little justification for their choice of variables. One could easily argue why return on 

equity was not used instead of or in addition to return on assets. Using a standard event 

study methodology, DeFusco, Johnson, and Zom find that retum on assets declined and 

the variability of return on assets increased. For the financial variables, they find a 

significant increase in the debt to asset ratio and dividend yield. Finally, for the real 

variables, DeFusco, Johnson, and Zorn find a relafive decline in research and 

development intensity and an increase in selling, general and administrafive expenses. 

Expenditures on property, plant, and equipment as well as advertising intensity declined 

slighfiy. 
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Finally, Yermack (1997) looks at the timing of CEO stock option awards to see if 

it coincides with favorable movements in stock prices. The sample consists of 620 stock 

option awards to CEOs of Forttme 500 companies between 1992 and 1994. Once again 

using a standard event study methodology, Yermack finds that stocks experience a 

cimiulative average residual of 2 percent in the 50 trading da>s following the award of the 

stock options to the CEO. This abnormal retum occurs even though news of this stock 

option award is not disclosed to the public for several months after the fiscal years ends. 

Yermack investigates several different possible explanations for these results. One of 

those possible explanations is insider trading. However, Yermack finds that the fiming of 

the stock option awards is more successful than the timing of ordinary stock trades by 

insiders. Ultimately, the author examines quarterly earnings announcements and fmds 

that the timing of stock option awards occurs shorth before the announcement of 

favorable corporate news. 

In summar}, the focus of this area of the literature has been to see what 

announcement effects occur as a result of changes in executive stock option plans. The 

general consensus of these smdies is that there is a positive stock market reaction to the 

adoption of or changes to stock option plans and other long-term compensation schemes. 

The literature in this area has been fairly consistent in its findings. Next, the literature 

relating risk of the firm to compensation plans will be discussed. 
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2.4.3 Risk and Compensation Plans 

This section contains a continuation of the review of those empirical papers 

relevant to executive compensation. The subject matter of the papers reviewed in this 

section examine the association between the risk that the firms face due to decisions made 

by the executives and the various compensation schemes. Admittedly, the first five 

papers discussed focus more directly on managerial ownership and only indirectly to 

compensation. 

Amihud and Lev (1981) hypothesize that the manager's real motive for 

conglomerate mergers is to reduce risk for himself or herself through diversification. The 

idea here is that by diversifying the firm, the manager is diversifying his or her own 

wealth portfolio and thus reducing risk. Interestingly, Amihud and Lev do not measure 

whether the risk for the firm actually declines from these conglomerate mergers. Instead, 

they using ordinary least squares regression analysis, examine the relationship between 

the number of corporate acquisitions made by a firm in a 10-year period (1961-1970) and 

the degree of ownership control by stockholders. The sample includes the Fortune's 500 

largest industrial firms for 1965. The final sample size is reduced to 309 firms because of 

missing data on Standard & Poor's Compustat tape. Amihud and Lev find that manager-

controlled firms engage more often in conglomerate acquisitions than owner-controlled 

firms. No single party owns 10 percent or more of common stock outstanding in manager 

controlled firms. Owner-controlled firms could be strong owner control where one party 

or group owns 30 percent of the outstanding common stock or weak owner control where 

a single party holds between 10 percent and 29.9 percent of outstanding common stock. 
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Further, Amihud and Lev find that no matter how a firm achieves diversification, 

manager-controlled firms are more diversified than owner-controlled firms. Thus, they 

find support for their hypothesis that managers enter their firms into conglomerate 

mergers so as to reduce the risk in their own wealth portfolio. 

Similarly, Benston (1985) tests the hypothesis that managers of conglomerates are 

making decisions to increase firm size in an effort to get greater remuneration while 

stockholders incur losses. The hypothesis is tested by looking at the personal financial 

gains and losses of senior managers (who were also directors) of the major 

conglomerates. Benston examines the conglomerate managers' gains and losses from the 

change in the value of stock holdings and stock option holdings as well as the level of 

remuneration. The gains and losses to senior managers and shareholders of 29 

conglomerates from 1970 through 1975 comprise the sample for this study. The findings 

reveal that the top managers of conglomerates gained and lost as much personal wealth as 

the companies' stockholders gained and lost. Thus, the evidence rejects the self-serving 

hypothesis that managers of conglomerates are increasing firm size so as to get greater 

remuneration while stockholders simultaneously incur losses. 

Lewellen, Loderer, and Rosenfeld (1985) also consider a possible relationship 

between the motive for mergers of firms and managerial welfare. More specifically, 

Lewellen, Loderer, and Rosenfeld, examine whether the impact of a merger on a bidder 

firm's stock returns is more likely to be negative when management has a small amount 

of ownership of their own firm's stock. This study investigates the possible relationship 

between the bidder firm's stock returns and the stock ownership of the senior executives 
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of the bidders. The sample of mergers was compiled from the CRSP daily retum data 

base for the years 1963 to 1981. Two hundred sixt}-six merger events were identified, 

but proxy statements could only be obtained for 191 firms. The authors use a standard 

event study methodology to determine the abnormal remms for the bidder firms for the 

period from the announcement date of the merger through the stockholder approval date. 

Information on stock ownership and remuneration for the highest paid executive, second 

highest paid executi\'e. and for all officers and directors as group is utilized also. The 

empirical results show that there is a consistenth' positi\e and often significant 

relationship between abnormal stock returns of bidder firms and the stock ownership of 

the executives. 

In a follow-up paper, Lewellen, Loderer and Rosenfeld (1989) examine a possible 

agency problem between stockholders and managers where managers make investment 

decisions for the firm so as to reduce firm risk through diversification. This issue was 

also addressed in Amihud and Lev (1981). The theory is that managers want to reduce 

firm risk so as to control their own personal wealth risk. By diversifying the compam 

more, they are di\ ersifs ing their own personal portfolio more. Lewellen. Loderer. and 

Rosenfeld use a sample of mergers to test the hypothesis that a decrease occurs in the risk 

characteristics of the acquiring firms after the merger takes place. The sample consists of 

203 NYSE listed firms that announced and completed mergers during 1963 through 1984. 

They find that to the contrary acquisitions actual!} increase risk for the acquiring firm for 

the majorit} of the fums in the sample. It is only for a minorit}' number of the fums in 

the sample that the risk actually declines for the acquiring firm. For those firms in the 
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sample where risk actually declines, Lewellen, Loderer, and Rosenfeld examine whether 

senior executives have large common stock holdings of the firm. The}' find only weak 

cross-sectional evidence that supports this hypothesis. 

On a slightly different note, Lambert, Lanen, and Larcker (1989) invesfigate a 

possible relationship between the dividend policy for a firm and the adoption of an 

executive stock option plan. Specifically, they test the hypothesis that the adoption of an 

executive stock option plan provides incentives to executives to reduce corporate 

dividends. The rationale being that the payment of the dividend will, ceteris paribus, 

result in a decline in the stock price. Because executive stock option plans are generally 

not dividend protected and there is a high probability of the option finishing in the 

money, the payment of the dividends will result in a decrease in the value of the 

executive's stock options. Therefore, executives will have an incentive to reduce 

dividends. The firms used in the sample were selected form the Fortune 500 and Fortune 

50 merchandising firms for 1956. For 221 firms, the initial year of the stock option plan 

adoption could be identified. Lambert, Lanen, and Larcker find empirical evidence of a 

statistically significant decrease in the level of corporate dividends relative to the 

expected level of dividends when the adoption of executive stock option plan occurs. 

Thus, they find evidence in support of their hypothesis. 

All of the papers discussed thus far in this section have not addressed directly the 

issue central to this dissertation. That issue is whether some types of executive 

compensation contracts such as stock options encourage executives into more risk taking 

behavior. There are three papers that have looked directly at this issue. Those papers are 
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Agrawal and Mandelker (1987). Yermack (1995). and Wright, Ferris, and Awasthi 

(1996). 

Agrawal and Mandelker (1987) look at the relationship between a manager's 

securit}' holdings of his or her firm, which include common stock and options, and the 

firm's financing as well as investment decisions. In order to examine these possible 

relationships, Agrawal and Mandelker use a sample of mergers and divestitures. From 

the sample of firms, they identifs' the firms for which the debt-equity ratio has increased 

after the acquisition or divestimre and those for which the debt-equit}' ratio has decreased. 

Agrawal and Mendelker also measure the value of the manager's stockholdings and 

options at the acquisition or divestiture announcement date. Using a one-tailed t-test. 

Agrawal and Mendelker find evidence of a positi\e relationship between the security 

holdings of the executi\es and changes in firm variance. Additionall}, they also find 

evidence of a positi\ e relationship between the security holdings of the executives and 

financial le\erage. 

Yermack (1995) tests se\eral hypotheses related to agency cost reduction with 

regards to CEO stock option aw ards. Yermack does not consider stock option awards to 

any of the other top executi\'es. Stock option awards to CEO's of 792 US publicly traded 

corporations between 1984 and 1991 comprise the sample. The sample consists of nearly 

6,000 CEO stock option awards. Yermack's primar}- hypothesis is that stock options are 

used to increase the CEO"s pa} for performance sensiti\ ities when expected agency costs 

are high. One of the secondar}' hypotheses tested in this study, predicts that CEO's 

nearing retirement will forgo research and development and investment projects that 
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would be valuable to the firm because the current CEO would be penalized for this 

spending and his or her successor would reap the benefits. This is due to incentive plans 

being based on accounting data. Yermack predicts that incentives provided by stock 

option awards will increase as the CEO approaches retirement. Using a Tobit model to 

analyzed CEO stock option awards, Yermack finds very little evidence to support his 

agency cost reduction hypotheses. That is, agency theories have very little explanatory 

power for the patterns of CEO stock option awards. Instead, Yermack finds evidence to 

support only three propositions. First, companies in highly regulated industries are less 

likely to use stock options. Second, stock options provide greater incentives for CEO's 

when accounting earnings contain a great deal of 'noise' which makes managers difficult 

to monitor. Finally, corporations with intemal liquidity problems tend to use more stock 

options to compensate the CEO. 

Finally, Wright, Ferris, and Wasthi (1996) examine the impact of equity holdings 

by corporate insiders on the risk-taking activities of firms. They hypothesize that the 

relationship between insider equity ownership and corporate risk taking may not be 

monotonically positive. At low level of insider equity ownership, the relationship may be 

positive. However, at high levels of insider equity ownership, the relationship may 

become positive. Firms in their sample are selected from publicly traded companies 

safisfying various data requirements. Their analysis is done for the years 1986 and 1992. 

They use cross-sectional regression analysis in which risk taking is regressed on various 

measures of equity ownership. Their results agree with their hypothesis that the 

relafionship between insider equity ownership and corporate risk taking is not uniformly 
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positive. Now, there are a couple of criticisms that need to be pointed out about this 

paper. First and foremost, their measure of corporate risk taking is a bit unusual. They 

use as their measure of risk the standard deviation of analyst's forecasts of earnings per 

share. Their reason for using this proxy for firm risk is that the uncertainty in the 

analysts' forecasts should be highly correlated with the unpredictability in the cash fiows 

generated from the firm's assets. Second, their definition of insider owners not only 

includes senior executives but also all of the board of directors. Because of their 

definition of corporate insiders and their proxy for firm risk, one has to question the 

applicability of the results to the issue to be addressed in this dissertation. This concludes 

the review of all of the relevant literature related to executive compensation contracts. 

This concludes the review of the literature relating the risk of the firm to the 

methods used to compensate executives. Much of this literature has emphasized the 

relationship between managerial ownership and firm risk. Only a few papers have 

addressed directly whether some types of executive compensation contracts (in particular 

stock options) induce executives into more risk taking behavior. It is difficult to draw 

any substantive conclusions regarding the ability of specific kinds of compensation 

contracts to induce risk taking behavior by execufives due to the mixed results and the 

lack of research in the area. 

In summary, a thorough literature review covering various aspects of executive 

compensation has been presented in this chapter. First, various executive compensation 

schemes used in practice were reviewed. From there, a review of the relevant theoretical 

literature relating to executive compensation was presented. Finally, all of the pertinent 
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empirical work done in the area of executive compensation was reviewed. This concludes 

the literature review portion of this dissertation. Next in Chapter III, a development of 

the hypotheses to be tested in this dissertation will be presented. 
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Figure 2.1: Using Options to Resolve Agency Problems 

Source: Robert Haugen and Lemma Senbet, "Resolving the Agency Problems of 
External Capital through Options," 1981. 
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Table 2.1 
Esfimated coefficients for the regression model (Equation 2.2) 

C, 1 RP„ u. 

Year 

1970 
1971 
1973 
1974 
1975 
1976 

bo 
164,068' 
200,063' 
219,490' 
259,759' 
268,898' 
315,723' 

1 - I 

(A.)^ 

F 

514.08 
458.39 
599.95 
831.42 
670.57 
698.72 

0̂ 1 + 

(AĴ  

.39320' 

.2051 r 

.34815' 

.27065' 

.42315' 

.44302' 

U] 1 -

(A,)^ 

F 
12.47 
2.77 
13.57 
6.20 
17.89 
11.79 

r u, 1 

(AJ2 

b2 
.02917' 
.01547' 
.03092' 
.01995' 
.02083' 
.02157' 

^ 1 

(A.)^ 

F 
25.75 
4.56 
38.16 
24.34 
22.17 
22.35 

.8954 

.8608 

.9002 

.9138 

.8953 

.8946 

n 

209 
212 
219 
218 
221 
219 

^significant at the 5% level 
'significant at the 1% level; all one-tailed tests 

Source: David H. Ciscel and Thomas M. Carroll, "The Determinants of Executive 
Salaries: An Econometric Survey," 1980. 

41 



Table 2.2 

Esfimated Coefficients* from Time-Series Regression Models (Equation 2.3) 
Ln(Comp„) = bo; Ln(Perform,t) + b2i Ln(Sales,,) + b3j Chairman,, + 

b4j CEOj, + bjj President,, + u,, 

Ind. Variable 

Ln(Sales) 

Ln(Stock Index) 

Chairman 

CEO 

President 

Total 

0.2054 
(12.0) 

0.1592 
(13.2) 

0.1474 
(5.9) 

0.5136 
(24.1) 

0.3265 
(16.8) 

Dependent Variable (in 

Salary 

0.1192 
(7.0) 

0.0408 
(3.3) 

0.1578 
(5.9) 

0.4480 
(19.0) 

0.2708 
(13.7) 

Bonus 

0.9452 
(3.8) 

1.236 
(6.9) 

0.1163 
(0.3) 

0.4355 
(1.3) 

0.1049 
(0.4) 

Salary 
+ Bonus 

0.2494 
(19.5) 

0.1139 
(12.7) 

0.1603 
(8.6) 

0.4924 
(31.0) 

0.3108 
(21.5) 

logarithms) 

Deferred 

0.0643 
(0.4) 

0.4760 
(4.4) 

-0.2702 
(-1.2) 

0.4250 
(2.2) 

0.4112 
(2.3) 

Option 

-0.0528 
(-2.0) 

-0.2230 
(-1.2) 

-0.7602 
(-2.0) 

0.2781 
(0.9) 

0.1771 
(0.6) 

Sample size 4.500 2,067 2,067 4,500 4,500 4,500 

R̂  0.805 0.884 0.554 0.862 0.704 0.377 

F 281.1 116.3 18.2 486.3 7.7 4.1 

*t-statistics are in parentheses. Significant coefficients were not identified in the 
article. 

Source: Kevin J. Murphy, "Corporate Performance and Managerial 
Remuneration—An Empirical Analysis," 1985. 
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Table 2.3 

Estimated Coefficients' from Cross-Sectional Regression Models (Equafion 2.4) 

Ln(Comp,) = â  ^ a, Ln(Performi) + a, Ln(Sales) + a^ Chairman, + 
a^ CEO, ^ a^ President, ^ \', 

Ind. Variable 

Ln(Sales) 

Ln(Stock Index) 

Chairman 

CEO 

President 

Sample size 

Total 

0.2828 
(22.0) 

0.1033 
(3.8) 

0.1396 
(2.3) 

0.7580 
(17.3) 

0.7117 
(10.8) 

461 

Dependent 

Salary 

0.2283 
(16.4) 

0.0030 
(0.1) 

0.2891 
(4.3) 

0.6526 
(15.1) 

0.5252 
(7.5) 

280 

Bonus 

0.3181 
(2.1) 

0.8630 
(2.9) 

-2.642 
(-3.7) 

0.9871 
(2.1) 

0.4414 
(0.6) 

280 

Variable (in 

Salary 
+ Bonus 

0.2579 
(21.7) 

0.0286 
(1.1) 

0.2412 
(4.3) 

0.6864 
(16.9) 

0.6382 
(10.4) 

461 

logarithms) 

Deferred 

-0.1742 
(-1.2) 

1.628 
(5.2) 

-1.963 
(-2.8) 

1.226 
(2.4) 

-0.0614 
(-0.1) 

461 

Option 

0.9129 
(7.6) 

0.3421 
(1.4) 

-2.546 
(-4.5) 

0.2821 
(0.7) 

1.227 
(2.0) 

461 

R2 0.657 0.653 0.103 0.652 0.099 0.170 

F 174.5 103.3 6.3 170,4 10.0 18.7 

*t-statistics are in parentheses. Significant coefficients were not identified in the 
article. 

Source: Kevin J. Murphy, "Corporate Performance and Managerial 
Remunerafion-An Empirical Analysis," 1985. 
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Table 2.4 

Estimated Coefficients for Equafion (2.5) for Age<64' 

Ln 

+ b,LN^ 

deflated (salary + bonus)j, 

deflated (salary + bonus),,., 

(Sales, -Sales,.,) 

= bo+b, (CUMABN), 

Sales 1-1 
> + u i.t 

t=1978 t=1979 t=1980 Combined 
Sample 

Combined 
Sample 

Constant 0.015 
(1.13) 

CUMABN 0.158 

Deflated 
Sales 

sample 
size 

R̂  

F 

(2.73) 

— 

158 

0.046 

7.46 

0.017 
(1.34) 

0.119 
(3.17) 

— 

165 

0.058 

10.08 

0.003 
(0.21) 

0.144 
(2.97) 

— 

159 

0.053 

8.82 

0.012 
(1.59) 

0.137 
(5.22) 

— 

482 

0.054 

27.27 

0.011 
(1.42) 

0.136 
(5.12) 

0.017 
(0.27) 

482 

0.054 

13.64 

*t-statistics in parentheses. Significant coefficients were not identified in the 
article. 

Source: Anne T. Coughlan and Ronald M. Schmidt, "Executive Compensafion, 
Management Turnover, and Firm Performance—An Empirical 
Investigafion," 1985. 
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Table 2.5 

Esfimated Coefficients for Equafion (2.5) for Age>63* 

Ln̂  
deflated (salary + bonus) 

deflated (salary + bonus)j,., 

(Sales, -Sales,.,) 

bo+b, (CUMABN) 

+ b2LN^ 
Sales t-i 

r + u i,t 

i,t 

t=1978 t=1979 t=1980 Combined 
Sample 

Combined 
Sample 

Constant 0.014 
(0.50) 

CUMABN 0.060 
(0.64) 

Deflated 
Sales 

sample 
size 

R̂  

F 

— 

37 

0.012 

0.41 

0.042 
(1.26) 

0.157 
(1.38) 

— 

41 

0.047 

1.91 

-0.055 
(-1.43) 

0.022 
(0.18) 

— 

37 

0.001 

0.03 

0.007 
(0.36) 

0.122 
(1.99) 

— 

115 

0.034 

3.95 

-0.001 
(-0.06) 

0.096 
(1.46) 

0.252 
(1.10) 

115 

0.044 

2.58 

*t-statistics in parentheses. Significant coefficients were not identified in the 
article. 

Source: Aime T. Coughlan and Ronald M. Schmidt, "Executive 
Compensation, Management Turnover, and Firm Performance-An 
Empirical Investigafion," 1985. 
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Table:.6 

Estimated Coefficients for Equation (2.5) for a sample of 129 firms which 
experienced no change in CEO from 1977 to 1982' 

Ln<-
deflated (salars- - bonus) î . 

deflated (salar\- - bonus) .. 

[ Sales .̂ j '•' 

= b ^b,(CUMABN)., 

Combined 
Sample 

0.007 
(1.13) 

0.115 
(4.21) 

— 

Combined 
Sample 

-0.004 
(0,21) 

0.099 
(3.59) 

0.239 
(3.21) 

Constant 

CUNLABN 

Deflated sales 

Sample size 

R̂  

387 

0.044 

387 J 

0.069 

n."4 14.24 

't-statistics in parentheses. Significant coefficients w ere not identified in the 
article. 

Source: Anne T. Coughlan and Ronald M. Schmidt, "Executive 
Compensation. Management Turnover, and Firm Performance—An 
Empirical Investigation," 1985. 

46 



Table 2.7 

Estimates of Pay-Performance Sensitivity: Coefficients of Ordinary Least Squares 
Regressions of A(Salary + Bonus), A(Total Pay), and A(Pay-Related Wealth) on 
Current and Lagged A(Shareholder Wealth) 

Independent 
Variable 

Intercept 

Change in shareholder 
wealth (thousands of 
1986 dollars) 

Change in shareholder 
wealth in year t-l 

R' 

Estimated pay-perfor
mance sensitivity, b 

Dependent Variable 
(in thousands of 1986 constant dollars) 

A(Salary + 

(1) 

31.7 

.0000135 
(8.0) 

.0082 

.0000135 

• Bonus) 

(2) 

30.8 

.0000139 
(8.4) 

.0000080 
(5.5) 

.0123 

.0000219 

A(Total Pay) 
(3) 

36.6 

.0000235 
(5.2) 

.0000094 
(2.4) 

.0041 

.0000329 

Total Pay + 
PV[A(Salary 
+ Bonus)] 

(4) 

918.0 

.0000197 
(9.7) 

.000103 
(5.8) 

.0157 

.000300 

F-statistic for b 64.0* 93.0* 28.5* 117.7* 

Sample size 7,750 7,688 7,688 7,688 

*Significant at the 0.01 percent level. 

Source: Michael C. Jensen and Kevin J. Murphy, "Performance Pay and Top-
Management Incenfives," 1990. 
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Table 2.8 Estimated coefficients for Regression Model (2.7) 

Dependent variable: 
% equity-based compensation for 

Independent variables 

Intercept 

% shares and stock opfions outstanding -0.225 
held by CEO's 

% shares and stock options outstanding 
held by top executives 

% shares and stock options outstanding 
held by all officers and directors 

% shares held by all outside 
blockholders 

% of outside directors 

R&D/sales 

Long-term debt/total assets 

Standard deviation of the percentage 
change in operating income 

Log of total assets 

Adjusted R'(%) 14.0 14.1 13.9 

F-stafistics 4.558 4.564 4.515 

CEO's 

0.106 
(1.097) 
-0.225 
(-2.224)** 

-0.156 
(1.681)' 

0.899 
(2.321)** 

1.127 
(1.975)** 

-0.099 
(-0.658) 

-0.011 
(-0.733) 

0.014 
(1.396) 

Top 
executives 

0.099 
(0.991) 

-0.268 
(-2.229)** 

-0.171 
(-1.612) 

0.887 
(2.294)** 

1.188 
(2.098)** 

-0.093 
(-0.626) 

-0.011 
(-0.754) 

0.014 
(1.408) 

All officers 
and directors 

0.096 
(0.964) 

-0.256 
(-2.222)** 
-0.165 
(-1.553) 

0.897 
(2.284)** 

1.236 
(2.195)** 

-0.040 
(-0.325) 

-0.011 
(-0.770) 

0.013 
(1.349) 

Asterisks indicate significance at 0.05 (**) and 0.10 (*) level, two-sided test. 

Source: Hamid Mehran, "Executive Compensafion Stmcture, Ownership, and 
Firm Performance," 1995. 
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Table 2.9 

Sample averages of components of CEO pay and equity holdings, and tests for 
differences in these components and equity holdings before and after interstate 
banking was legislated (147 banks, 1980-1989. in thousands of 1989 dollars 
unless explicitly stated) 

Average compensation components 
and equity holdings 

Salary and bonus 
Options granted 
Percentage of total equity on 

CEO is granted options 
which 

Before 
interstate 
banking 

393.55 
133.52 

0.90% 

After 
interstate 
banking 

551.80 
190.28 

0.12% 

t-statistic 
for 
differences 

(-10.32)^ 
(-2.09)' 
(-2.21)' 

Percentage of total equity held 
by CEO 

1.79% 1.97% (-1.98)^ 

^Significant at the 1% level 
'Significant at the 5% level 

Source: R. Glenn Hubbard and Darius Palia, "Execufive Pay and Performance: 
Evidence for the US Banking Industry," 1995. 
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CHAPTER III 

HYPOTHESES DEVELOPMENT 

3.1 Introduction 

As discussed in Chapter II, the agency literature has pointed out the existence of 

agency problems between managers and owners. Jensen and Meckling (1976) in their 

seminal work first highlight two sources of agency problems. One source is the partial 

ownership of the firm by the manager. The other source is related to the existence of 

debt. Being that these agency problems exist, there are mechanisms present today to try 

and combat these problems. One type of mechanism is a direct contractual provision in 

the compensation packages for executives. One such mechanism is executive stock 

options. It is by no means the only one being used today but it is the focus of this 

dissertation. Again the purpose of this dissertation is to assess if executive stock options 

are doing what they were designed for. The purpose of this chapter is to develop some 

hypotheses that can be used to test the effectiveness or ineffectiveness of executive stock 

options as a means for reducing agency problems between managers and stockholders or 

stated differently to align the interests of the managers and stockholders. 

3.2 Failure of the Previous Literature to Address Issue 

In this section, the fact that the previous literature has failed to address the issue of 

the effecfiveness of execufive stock options to reduce agency problems will be pointed 

out. From a theoretical perspecfive, the only paper to address this issue is Haugen and 
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Senbet (1981). In their paper, they present a theoretical model that shows that the agency 

problems can be completely eliminated with a combination of put and call options. The 

call option could be an executive stock option where the manager is granted an option for 

a specified number of shares at a specified price. The put option in combination with 

shares can be thought of as convertible debt. Haugen and Senbet show that a call option 

in combination with callable debt can be used to eliminate the agency problems 

highlighted by Jensen and Meckling (1976). 

From an empirical perspective, only two papers have addressed the issue of the 

effectiveness of executive stock options to reduce the agency problems between managers 

and stockholders. One of the papers is by Agrawal and Mendelker (1987). In their study, 

they look at the relationship between a manager's security holdings of his or her firm and 

the firm's financing as well as investment decisions. The manager's security holdings of 

his or her firm include common stock and executive stock options. Agrawal and 

Mendelker find a positive relationship between the security holdings of the executives 

and changes in firm variance. Additionally, they find evidence of a positive relationship 

between the security holdings of executives and financial leverage. 

There are several problems with the Agrawal and Mendelker study. First and 

foremost, they use Smith and Zimmerman's approach to valuing executive stock options. 

Smith and Zimmerman's approach to valuing executive stock options is only a lower 

boimd to the value of the options. A variation of the Black-Scholes option pricing model 

should have been used to determine the executive stock option values. Their reasoning 

for using this valuation approach was that managerial holdings of executive stock options 
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was very small and using this valuation approach would not cause a serious bias. In fact 

in a footnote to the paper, they point out that the mean holdings of executive stock 

opfions was only $300,000 while the mean holdings of common stock was $7,000,000. 

The empirical evidence of the relationships being found by Agrawal and Mendelker was 

most likeh due to the common stock component and not due to the executive stock 

option component. Also, since options are a much more significant part of compensation 

in the 1990's. the results of Agrawal and Mendelker (1987) may be outdated. 

The other study that addresses effectiveness of stock options to reduce agency 

problems in by Yermack (1995). A criticism of this study is that it considers only the 

stock option awards to the CEO. Stock option awards to any of the other top executives 

is not considered. Another criticism is that the options that the CEO is currently holding 

is not taken into consideration. It is only the new stock option grants each year that are 

considered when examining whether agency costs are reduced as a result of executive 

stock options. 

There is a reason why there have been only two empirical studies addressing the 

effectiveness of executi\'e stock options to reduce agency problems between managers 

and stock holders. The reason is due to a data limitation. The data limitation arises from 

the changes in SEC disclosure mles that occurred in 1982. Banerjee (1995) details the 

changes that occurred in regard to disclosure mles for executive stock options. Prior to 

1982, corporations were required to disclose m proxy statements the details about new 

stock options granted to top executives as well as stock opfions still outstanding. From 

1983 to 1991, the SEC discontinued the disclosure requirement regarding stock options 
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still outstanding. In other words, companies still had to disclose the details about new 

stock option grants to executives, but the options that executives were still holding from 

previous grants did not have to be disclosed. The change in disclosure requirements 

makes it mathemafically impossible to determine the value of the stock options that 

executives had outstanding for the years 1983 to 1991. The disclosure mles regarding 

outstanding executive stock options were put back in place for 1992 and beyond. 

3.3 Separation of the Common Stock and 
the Executive Stock Option Components 

The previous section of this chapter pointed out that in the Agrawal and 

Mendelker study, they were looking for a relationship between a manager's security 

holdings of his or her firm and the investing and financing decisions of the firm. The 

manager's security holdings of the firm comprised both common stock and stock options. 

This section will contain an argument that these two components should be separated for 

two different reasons. First, it will be argued that the executive as well as the company 

views these forms of compensation very differently because of the differing financial and 

tax reporting. Second, it will be argued that from a risk perspective to the executive, 

stock and stock options are quite different. Stock options give the executive a more 

leveraged position in the firm than the granting of stock does. 

The financial and tax reporting aspects for executive stock options were described 

in secfion 2.2.1 of Chapter II. Basically, the firm does not have to report any 

compensation expense on the income statement related to the granting of stock options as 
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long as the stock options are issued at the money or out of the money. The firm does not 

have to put a note on the financial statements as to the fair market value of the grant with 

some option pricing model being used to determine fair market value. For tax purposes, 

the firm gets to deduct at the time of exercise the difference between the fair market value 

of the stock at the time of the exercise and the exercise price (assuming NQSO's with no 

readily ascertainable market value). So in essence, the firm gets a tax deduction for the 

stock options but does not have to recognize any compensation expense on the income 

statement. Now consider the financial and tax reporting implications to the firm for 

granting stock. When stock is given to an employee as compensation, the firm must 

recognize compensation expense equal to the fair market value of the stock. For tax 

purposes, the firm gets a deduction equal to the fair market value of the stock. Therefore, 

from the firm's perspective, there are obvious tax and financial reporting advantages to 

the issuance of stock options versus stock. 

It can also be argued that the executive views common stock grants and stock 

option grants quite differenfiy. When an executive receives shares of stock as part of his 

or her compensation package, he or she must recognize ordinary income equal to the fair 

market value of the stock received in the year the stock is received. When an executive 

receives stock options (assuming NQSO's with no readily ascertainable market value) as 

compensation, the execufive will have to report no income on the date of the stock option 

grant. Ordinary income will be recognized in the year that the stock options are 

exercised. The ordinary income will be equal to the difference between the fair market 

value of the stock on the exercise date and the exercise price. In essence, the executive 
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gets to defer the pa\ment of taxes by recei\ing stock opfions rather than stock. Therefore, 

one could argue that the different financial and tax reporting for stock \'ersus stock 

options is a good reason to separate them for purpose of examining the incenfives of 

managers to do what is in the best interest of the stock holders. 

The other argument for separating the stock and stock option components is based 

on the premise that stock options gi\e the executive a more leveraged position in the firm 

than stock does. It is common knowledge that an easy way to le\erage your investment 

in a firm is to own the stock options on the firm as opposed to the stock of the firm. A 

simple example can illustrate this. Suppose that you can purchase a share of stock of a 

particular company for $50. Also suppose that \'ou purchase an at money stock option on 

this particular compan\ for $2. In the former case, for you to get a 100 percent retum on 

your investment, the stock price has to go up to $ 100. In the latter case, for you to get a 

100 percent return on your in\'estment. the stock price has to go up to only $52. So. one 

could argue that by granting stock options to the executive rather than stock, the 

executive has a more leveraged position in the firm. 

3.4 Hypotheses of Interest 

The theorefical arguments of Haugen and Senbet (1981) suggest that a manager's 

holdings of stock options on the firm can have an impact on the agency problems 

between managers and stock holders. The empirical evidence of Agrawal and Mendelker 

(1987) show that the stock and stock option holdings of the manager can have an impact 

on the manager's incentives to do what is in the best interest of the stock holders. In 
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secfion 3.2, however, it was pointed out that most of that empirical evidence is related to 

the stock holdings rather than the stock opfion holdings of the manager. Additionally, in 

secfion 3.3, an argument is made that it would be better to separate the analyses of the 

effecfiveness of stock holdings and stock opfion holdings to align the interest of the 

managers with that of the stock holders. Therefore, the goal of this dissertation is to 

design empirical research that will address the criticisms of the previous literature in 

regards to evaluating the effectiveness of executive stock options to help resolve the 

agency problems between managers and stock holders. 

In addressing the criticisms of the previous literature, this dissertation will try to 

isolate the impact that an executive's stock option holdings can have on his or her 

incentives to do what is best for the stockholders. This dissertation will do this by 

looking at whether the investment and financing decisions of the firm can be influenced 

by the manager's holdings of executive stock options. As is shown by Haugen and 

Senbet (1981), the asymmetric payoffs of executive stock options may give managers the 

incentive needed to get them to commit the firm to more risky projects than they would 

otherwise. In the absence of stock options, the manager may be so overly concerned with 

job security or risk averse that he or she will limit the riskiness of the projects that the 

firm takes on. Given that the executive is being compensated with stock options, the 

executive will increase the value of these options by increasing firm variance. So, by 

taking on variance increasing investments, the value of the stock options will be 

increased. Another common way to increase firm variance is to increase the leverage of 

the firm. So, the executive will enhance the value of the stock options by increasing firm 
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variance via increased firm leverage. Therefore, the first hypothesis of interest is as 

follows: 

HI: Executives with large holdings of executive stock options will undertake 

variance increasing investments. 

This hypothesis could be stated differently as the mean holdings of executive stock 

options should be significantly higher for firms that take on variance (risk) increasing 

investments. 

Now, the manager is going to be interested in maximizing the utility of his total 

wealth over time. Agrawal and Mendelker point out that the total wealth of the manager 

could be thought of as being made up of three components. The first component consists 

of the holdings of assets that are unrelated to the firm that he or she works for. The 

second component consists of his or her human capital value which is equal to the present 

value of the earnings stream from the firm. And finally, the third component is his or her 

holdings of securities of the firm which include stock options. Now, suppose that the 

manager selects a variance increasing investment for the firm. This will affect the total 

wealth portfolio of the manager in three ways. The first is that the value of the security 

holdings of the firm should go up. In particular for the stock opfions, the Black-Scholes 

option pricing model has shown that increasing variance will drive up the value of 

options. The second way is that the value of the human capital should go down because 

the increasing variance will lower the certainty equivalent of the stream of employment 

income. Finally, the variance of the entire wealth portfolio will change. The change will 

depend on the correlation of the returns of other assets not related to the firm to that of the 

57 



returns of securifies of the firm. Now assuming that the manager has adequateh 

di\ersified his enfire wealth portfolio, this third effect should be able to be eliminated. 

That leaves just the first two effects. The first effect is likely to outw eigh the second 

effect whenever the manager's holdings of stock options is large. 

If larger holdings of stock options prompt managers to take on variance increasing 

in\estments. then how is this in the best interest of the stockholders? This can be 

answered best by the arguments of Jensen and Meckling (1976). Jensen and Meckling 

(1976) \iew stockholders as holding European st\le call options where the strike price is 

the face \ alue of the debt of the firm. The value of this call option is an increasing 

function of the variance of the cash flows of the firm. B\' taking on variance increasing 

investments, the \'alue of the call is increasing and thus the stockholders are benefiting. 

There is also an interest in a related issue of whether the manager's holdings of 

executive stock options can influence the financing decisions of the firm. In particular the 

second hypothesis is the following: 

H2: Executives with large holdings of executive stock options will increase firm 

leverage to finance investments by the firm. 

Suppose that a manager increases firm le\'erage to finance an imestment by the firm. 

Again, Agrawal and Mendelker point out how this is likely to impact the total wealth 

portfolio of the manager. First, the increased leverage will increase the probability of 

bankruptcy which should lower the cenaint}- equivalent of the stream of employment 

income. Second, assuming that the firm has risk} debt and the total value of the firm 

remains unchanged b} the fmancing decision, the \alue of the existing risky debt should 
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decline and the value of the old equity should increase. This will increase the value of the 

stock options. Finally, the variance of the entire wealth portfolio will change as 

suggested earlier but this effect can be eliminated by sufficient diversification. The 

second effect should outweigh the first effect whenever the holdings of executive stock 

options are large. 

If large holdings of stock opfions by managers induce them to increase the 

financial leverage of the firm, then how can this be beneficial to the stockholders? Again, 

the answer lies in Jensen and Meckling's analysis of viewing stockholders as holding 

European style call options. The increased leverage increases the variance of the firm's 

cash flows and thus increases the value of the call option. The stockholders are 

benefiting at the detriment of the existing debt holders. 

The third hypothesis of interest for this dissertation is really just a combination of 

the first two. The third hypothesis of interest is: 

H3: Executives with large holdings of executive stock options will undertake 

firm variance increasing investments that are financed by increasing the 

leverage of the firm. 

This hypothesis is simply saying that the mean holdings of executive stock options 

should be higher for those firms that take on variance increasing investments that result in 

increased leverage for the firm. Again, the rationale is the same as was alluded to in the 

discussion about the first two hypotheses. Additionally, the stockholders can be viewed 

as benefiting by viewing them as holding a European-style call option where the strike 

price is the face value of the debt. 
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This concludes the development of the hypotheses that will be tested in this 

empirical dissertation. The next chapter will contain a detailed explanation of the data 

and methodology that will be ufilized in this dissertation. 
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CHAPTER IV 

DATA AND METHODOLOGY 

4.1 Introduction 

The empirical literature so far has failed to show whether the use of executive 

stock options in managerial compensation packages have achieved the desired goal of 

reducing agency problems between managers and stockholders. Some testable 

hypotheses for an empirical analysis were developed in Chapter III that will address this 

issue. Those testable hypotheses are: 

HI: Executives with large holdings of executive stock options will undertake 

variance increasing investments. 

H2: Executives with large holdings of executive stock options will increase firm 

leverage to finance investments by the firm. 

H3: Executives with large holdings of executive stock options will undertake 

firm variance increasing investments that are financed by increasing the 

leverage of the firm. 

These hypotheses will be tested using two different methodologies. The first 

methodology will examine three types of investment decisions by firms. Those 

investment decisions are acquisitions by mergers, acquisitions by tender offers and 

divestitures by sell-offs. These investment decisions are being used because they 

generally have a very large impact on the firm. These are also the same types of 

investment decisions considered in the Agrawal and Mendelker (1987) study. As with 
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Agrawal and Mendelker, the rationale for using these acquisitions and sell-offs as the 

basis for the sample is that these are usually large transactions between two publicly-

traded corporations and have a large impact on the firms involved. 

For the firms that are included in the sample, there are three types of variables for 

which data will have to be collected to do the empirical analysis. First, information 

relating to the executive's compensation, in particular his or her holdings of executive 

stock options prior to the investment decision will have to be gathered. Second, variables 

relating to firm variance both before and after the investment decision is made will have 

to be collected. Finally, information pertaining to the financial leverage of the firm 

before and after the investment decision is made will have to be gathered. 

The second methodology used to test these hypotheses will be to do a cross-

sectional analysis. For a particular year, the executive's holding of stock options will be 

measured as well as a measure of firm variance. The idea here is to look for a significant 

correlation between an executive's holdings of stock options and firm variance. 

Additionally for a particular year, the executive's holding of stock options as well as 

leverage will also be measured. Again the idea is to test for a significant correlation 

between the stock option holdings and leverage of the firm. 

This has been just a broad overview of the data and methodology to be used to 

perform this empirical analysis. The following section of this chapter will go into a more 

in depth look at the data and methodology that will be employed in this dissertafion. 
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4.2 The Sample for Mergers and Divestitures Methodology 

In this dissertation, three investment decisions by the firm will be examined. 

Those investment decisions include acquisifions by mergers, acquisitions by tender offers 

and sell-offs. The sample of acquisifions and sell-offs will be compiled from different 

sources. Those sources are detailed in the next two sections. 

4.2.1 Sample of Acquisitions 

The sample of acquisitions by mergers and tender offers will be compiled from 

the CRSP daily database which has daily retums for companies traded on the NYSE, 

AMEX, and NASDAQ. The CRSP daily retum database for the NYSE and AMEX firms 

begins with the year 1962 and mns throughout the end of 1997. The CRSP data retum 

database for the NASDAQ firms begin at end of 1972. All of the companies that were 

deleted from the CRSP tape from 1994 to 1996 will be identified. The CRSP deletion 

codes that are used include: 

a. 201 (merged into or in order to form an issue trading on NYSE), 

b. 202 (merged into or in order to form an issue trading on AMEX) and, 

c. 203 (merged into or in order to form an issue trading on NASDAQ). 

Names of the corresponding acquiring firms and announcement dates will be identified 

from the Wall Street Journal (WSJ) newspaper and index. The announcement date is 

defined as the trading day preceding the first WSJ publication date of the intention to 

acquire. 
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Also, for the acquisifion to be included in the sample, the market value of the 

equity of the target firm must be ten percent or more of the acquiring firm. This is to 

ensure that this is a large transaction that will have a considerable impact on the acquiring 

firm. The market value of the equity for the acquiring and target firms will be computed 

for the day before the announcement date. 

Another requirement for inclusion of the acquiring firm in the sample is that the 

acquiring firm have available stock retum data for days 180 days prior to the 

announcement date (ann-210 to ann-30) and for 180 days after the completion date of the 

acquisition (com+11 to com+191). 

Finally, for the acquiring firm to be included in the sample, there will have to be 

data available on the financial leverage of these firms both before and after the 

acquisition date. Also, the acquiring firm will have to use executive stock options as a 

form of compensation for their top executives. More importantly, data must be available 

on the executive's holdings of stock options prior to the announcement of the acquisition 

for the acquiring firm to be included in the sample. 

The time period of the sample will have to be limited to 1994 to 1996 because 

fi-om 1982 to 1993, the SEC did not require firms to disclose in proxy statements to the 

stockholders the executive's holdings of stock options. Firms only had to disclose the 

new option grants to the executives. This limitation makes it mathemafically impossible 

to determine the inventory of stock options that execufives were holding during that time 

period. Therefore, from 1982 to 1993, it would be impossible to gather data on the 

executive's holding of stock options. Data prior to 1982 will not be used because 
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Lecutive's holdings of stock options were very small as evidenced by the footnote in the 

grawal and Mendelker (1987) study. Prior to 1982. execufive stock opfions were not 

at popular as a form of executive compensation. 

2.2 Sample of Sell-offs 

A list of divesting firms in sell-offs will be collected from the Wall Street Journal 

idex from 1994 to 1996. An announcement date for the sell-off will have to be 

icertained from the WSJ Index. If an announcement date cannot be ascertained, then 

e firm will have to be deleted from the sample. Also, divesting firms will be included 

: the sample only so long as the market value of the equity of the sold-off unit is ten 

;rcent or greater of the value of the equity for the divesting firm. This screening criteria 

isures that the divestiture is a significant event for the firm. The market value of the 

)ld off unit will be ascertained from the Mergers and Acquisitions journal. If no market 

due can be determined for the sold off unit, then the divesting firm is deleted from the 

imple. Also, the divesting firm must have available stock return data for 180 days prior 

> the announcement date (aim-210 to ann-30) and for 180 days after the completion of 

e sell-off (com+11 to com+191). Finally, as with the sample of the acquisitions, data 

1 the financial leverage of the firm both before and after the completion of the sell-off 

ust be available. Likewise, the divesting firm must use executive stock options to 

)mpensate the top executives in part and data pertaining to the executive's holdings of 

ock options must be available. 
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4.3 Executive's Stock Opfion Holdings and Compensation 

Data on a manager's compensation and holdings of stock options on his or her 

firm can be found in proxy statements filed with the SEC. There are two possible sources 

from which the proxy data can be obtained. 

One source is the Lexis-Nexis service. Lexis-Nexis is an on-line computer 

database that was started in the 1960's to help attomeys in obtaining necessary 

information related to cases. The Lexis-Nexis service is a full-text database and contains 

up-to-date information on national and state laws, SEC filings, corporate and industry 

reports, as well as investment and research reports. Proxy statements have been compiled 

by the Lexis-Nexis service dating back to June, 1987. The Texas Tech Law Library 

subscribes to the Lexis-Nexis service. 

The other potential source of executive compensation data is ExecuComp by 

Standard & Poor's Compustat. This is a new database that has compensation data on 

each of a company's top five executive officers. The companies included in this database 

include those firms in the S & P 500, S & P MidCap 400, and the S& P Small Cap 600 

(thus 1500 firms). This database has been compiled from the proxy statements that have 

been filed with the SEC. This data set has five years of data (1992 to 1996). 

The primary database that will be used for collecting the proxy data will be 

ExecuComp. However, since not all of the sample firms will be covered by the 

ExecuComp database, it will be necessary to retrieve those proxy statements not included 

in the ExecuComp database from the Lexis-Nexis database being that it is a much broader 

database. 

66 



The data items that will be needed pertaining to an executive's compensation in 

the year prior to the investment are: 

a. total compensation for the year including all short-term compensation (salary 

and bonus) and all other long-term compensation, 

b. total stock options granted and their exercise prices, 

c. total stock options held and their weighted-average exercise prices, 

d. total number of shares of common stock held and the market value of each 

share. 

This data will be collected for the highest ranking executive, the two highest ranking 

executives, and the five highest ranking executives in the company. 

4.4 Valuation of Executive Stock Options 

The basis for valuing the stock options that are held by an executive have been a 

very controversial issue for some time. The reasons for this controversy and the various 

approaches that have been employed to value these stock options will be discussed in 

detail in the next section. This dissertation will use three approaches to placing a value 

on the executive's holdings of stock options. One approach will be to use the Black-

Scholes option pricing model. The Black-Scholes opfion pricing model is as follows: 

C = SN{d,)-Xe-'-^N{d^) (4.1) 

where 

C - value of the call, 

S = stock price, 
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X = exercise price of the opfion, 

r = risk-free rate of interest, 

cr = standard deviation of the stock's retum, 

r =time to the expiration of the option, 

e = base of the natural logarithms, 

, ]n{S/X) + rT 1 ^ 

(J z 

dj = d^ - a^T, 

A (̂«) is the cumulative probabilities for a unit normal variable. 

As will be clear after the next section, the model assumes that the firm pays no dividends. 

Therefore, Merton's (1973) adjustment for continuous dividends will be used to value the 

holdings of executive stock options. Merton's (1973) adjustment is as follows: 

bT , 
C = e~"SN< 

.-r'f 

'\n(S/X) + j{r-S + ia' /2)] 

]n(S/X) + 7\r-S-(c7' /2) 
-e-^XNi r-

where all the variables are the same as with the original Black-Scholes model except for 

S which represents a constant dividend yield. As will also be made clear from the 

following section, valuations based on this model frequently will over value the options 

because executives will often exercise the options early because of departure from the 

company. Therefore, one cannot assume that these options will not be exercised until 

expiration (as is a basic assumpfion of the Black-Scholes model). In addition, these 
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options have no marketability. These opfions oidy have value to the executive. From this 

perspective, it should be clear the Black-Scholes model will over \ alue the options. 

The estimation of the inputs for the Black-Scholes model needs to be discussed. 

The stock price (S ) will be measured as the closing price of the fiscal year corresponding 

to the fiscal year end of the proxy statement. The exercise price ( X ) for new grants will 

be the exercise price listed in the proxy statement. The exercise price ( X ) for grants 

made in prior years will be estimated from the data contained in the prox>' statement. The 

exercised price has to be estimated because proxy statements no longer disclose the 

weighted a\erage exercise price for grants made in previous years. However based on the 

data disclosed in the proxy statement, it is possible to estimate the exercise price. This 

estimation process is discussed in section 4.10. The risk-fi-ee rate of interest (r) for new-

grants will be estimated as the remm of the continuoush' compounded 10 year CRSP US 

Government Bond Fixed Term Index Series for the month corresponding to the fiscal 

year end of the prox} statement. The risk-fi-ee rate of interest (r ) for prior grants will be 

estimated as the remm of the continuously compounded 5-year CRSP US Government 

Bond Fixed Term Index Series for the month corresponding to the fiscal year end of the 

proxy statement. The standard deviation of the stock's retums (cr) will be estimated 

over the 180-day pre-announcement period as is described in section 4.7. Finally, the 

constant dividend yield (S) will be estimated as the continuously compounded dividend 

yield fi-om Compustat for the fiscal year corresponding to the fiscal year of the proxy 

statement. 
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In an effort to deal with this over valuation problem, a second approach to valuing 

the stock options will be used. The value of the execufive stock opfions will also be 

determined using Smith and Zimmerman's (1977) approach to valuation. Smith and 

Zimmerman propose valuing the option at the difference between the current stock price 

and the discounted exercise price. They also incorporate dividends into their valuation 

model. However, one should recognize that their model is only a lower bound on the 

value of the opfion. Smith and Zimmerman' s model is as follows: 

C > M ^ O , ^ - { X + D)B], (4.3) 

• / • 

where D = X^, (1 + ^ ) ' , 
/= i 

d^ is the dividend per share in year t, 

B = 1/(1 +ry is the price of a riskless discounted bond, 

S is the stock price, 

A îs the exercise price of the option, 

r is the risk-free rate of interest, and 

T is the time until the option expires. 

The stock price, the exercise price, the risk-free rate, and the time to opfion expiration 

will be estimated just as it will be in determining a Black-Scholes value. The price of the 

riskless bond (B ) will be measured by the following formula,B = \/{l + ry . The 

dividends per share (d,) will be estimated by taking the dividend yield from Compustat 

times the closing price of the stock at the end of the fiscal year. 
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Finally, a third approach will be used to place a value on the executive's holdings 

of stock opfions. In this approach, a non-marketability discount similar to that which is 

common in the valuation of closely held firms will be taken from the Black-Scholes value 

for the stock options. The reason for the non-marketability discount is that executive 

stock options have no value to any other person other than the executive. The executive 

caimot sell the options. He or she can only exercise them or let them expire. Therefore, 

it is believed that a non-marketability discount might need to be taken in order to get 

closer to the tme value of these executive stock options. 

Initial public offerings offer the best evidence regarding the non-marketability 

discount for closely held firms. Emory (1995) has done a series of seven studies covering 

the time period 1980 to 1995. For 1980 to 1995, there were a total of 219 qualifying 

transactions. The average discount for these studies is 46.43 percent and the average 

median discount is 46.14%. The majority of these transactions involve stock options 

(175) while only 44 transactions are sales transactions. The sales transactions have a 

mean discount of 49 percent and a median of 51 percent. 

More evidence regarding the non-marketability discount has been documented in 

a series of 14 IPO studies by Willamette Management Associates which is reported in 

Pratt (1996). The time period covered by these studies is 1975 to 1992. The results are 

presented in two groups. The price comparison group has an average median discount of 

62.11 percent. The P/E muhiple group has an average median discount of 51.41 percent. 

For purposes of this dissertafion, a non-marketability discount of 53 percent will 

be used. This non-marketability discount is determined by averaging the Willamette 
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Management Associate"s price comparison average median discount of 62.11 percent, 

Emory's average median discount for all transactions of 46.14 percent, and Emor>"s 

median discount for sales transactions of 51 percent. 

Once a value for stock options held by an executi\e or group of executives is 

determined, two measures of an executive's relati\e stock option holdings will be 

constructed. Ratio 1 is: 

Estimated value of stock option holdings 
for year prior to merger or divestiture 

Ratio 1 = . (4.4) 
Total compensation for > ear prior to 
merger or di\ estiture 

This ratio could be interpreted as the number of > ears of compensation that an executi\ e 

has tied up in stock options. Ratio 2 is: 

Estimated value of stock option holdings 
for > ear prior to merger or divestiture 

Ratio 2= . (4.5) 
Total short-term compensation (salary - bonus) 
for >̂ ear prior to merger or divestiture 

Ratio 2 simply uses a different \ariable to normalize the executive's stock option 

holdings. For purposes of comparison to the Agrawal and Mendelker smdy, two 

additional ratios will be created. Ratio 3 is: 

Estimated value of stock option and stock holdings 
for year prior to merger or divestiture 

Ratio 3 = ~ - — . (4.6) 
Total compensation for year prior to 
merger or di\ estiture 
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Ratio 4 is: 

Estimated value of stock option and stock holdings 
for year prior to merger or divestiture 

Ratio 4 = - - (4.7) 
Total short-term compensation (salary + bonus) 
for year prior to merger or divestiture 

4.5 The Controversy over How to 
Value Executive Stock Options 

Over the last 25 years, there has been much debate as to how executive stock 

options should be valued. The reasons for the debate are twofold. First, there are 

distinct differences between basic call options on the firm and executive stock options 

which can result in difficulties in using basic option pricing models to value executive 

stock options. Those differences include first and foremost the illiquidity of executive 

stock options. Ordinary call options are freely traded on exchanges such as the Chicago 

Board Options Exchange. In contrast, executive stock options are not traded at all. Only 

the executive to whom the option was granted can own the stock option. It has value to 

no other person. Additionally, ordinary call options can be exercised any time after 

issuance as long as the exercise price is below the stock price. Executive stock options 

have a vesting period. In other words, the executive has to stay with the company for a 

certain amount of time before the options become exercisable. Furthermore, another 

difference between ordinary call options and executive stock options has to do with when 

the option will be exercised. It has been shown that an ordinary call option will not be 

exercised until very near expiration because of the time value of option. However, this is 
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not always tme with executive stock options. Executive stock options w ill sometimes be 

exercised earh' because the executive leaves the firm. If the executi\e lea\es the firm, he 

or she must exercise his or her stock options or lose them. Finally, there is a difference in 

the exercise prices for ordinary- call options and executive stock options. Most executive 

stock options are issued at the mone}. This, of course, is not tme with a basic call option. 

In most instances, a publich traded call option is issued out of the money. 

The other reason for the debate has focused around the accounting method for 

valuing executive stock options. In section 4.5,1. the literature that has focused on using 

option pricing models to \'alue executi\ e stock options will be reviewed. As w ill be seen 

shortly, the differences in basic call options and executive call options will necessitate 

adjustments to basic \'aluation formulas so as to be able to value executive stock options 

properly. The literature that has focused on the \'arious accounting approaches to valuing 

executive stock options will be contained in section 4.5.2. 

4.5.1 Using Option Pricing Models 

The first approach to using option pricing models to value executive stock options 

is to use the original Black-Scholes (1972) option pricing model. This model assumes 

two ver\' important things that may not be tme w ith regards to executive stock options. 

First, it assumes that the firm pa}s no dividends. Second, it also assumes that the option 

carmot be exercised until expiration. Therefore, researchers have recognized that some 
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adjustments have to be made to the Black-Scholes option pricing model so that fair 

values for certain types of call opfions can be found. 

Merton (1973) recognizes that many firms do in fact pay dividends to their 

stockholders. He recognizes that the Black-Scholes (1972) option pricing model will be 

inadequate for valuing call options on firms who pay dividends to their stockholders. He 

therefore proposes an adjustment to the original Black-Scholes option pricing model that 

will account for firms with a constant dividend yield or continuously paid dividends. 

Merton's adjustment to the Black-Scholes option pricing model for continuously paid 

dividends results in the following model: 

(4.2) 

-e-" XN\ 
']n{SI X) + T\r-S-{cj^ 12)] 

where all the variables are the same from the original Black-Scholes model except for S 

which represents a constant dividend yield. 

Finally, Noreen and Wolfson (1981) use Black-Scholes (1972) option pricing 

model with Merton's (1973) adjustment for continuous dividends to assess empirically 

how well this valuation model will perform in providing estimates of values of traded 

warrants that are similar in some respects to executive stock options. Noreen and Wolfson 

also use a model developed by Cox (1975) to see how it will perform in estimating 

values of traded warrants. The basic idea with this dissertation is to see how good a job 

these two models might do in determining the values of a security that was similar to 
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execufive stock options. Noreen and Wolfson point out that an important difference 

between warrants and executive stock options is that the latter cannot be transferred and 

must be exercised before the executive leaves the firm. They recognize that these 

restrictions will reduce the opfion value. Noreen and Wolfson find that the performance 

of the Black-Scholes model and the Cox model in valuing the traded warrants are almost 

identical. Their empirical resuhs for the Black-Scholes model are a mean absolute 

relative error in the range of 17-21 percent and the standard deviation of the absolute 

error at about 14 percent. 

The other complication with using the Black-Scholes model to value executive 

stock options has to do with the time to expiration for the option. The Black-Scholes 

model assumes that the option will not be exercised until expiration. This is the case with 

a European call option. It has also been shown that an ordinary American call option will 

not be exercised until expiration. However, executive stock options are not ordinary 

American call options. First, the executive stock option only has value to the executive. 

Second and foremost, the executive stock option must be exercised prior to the executive 

leaving the firm otherwise forfeiture will occur. Therefore, executive stock options have 

stochastic lives. 

4.5.2 Accounting Approaches to Valuation 

The other half of the debate concerning the valuation of executive stock options 

has come from the issue of what should firms have to recognize as compensation expense 

in regards to executive stock options. From 1972 to 1995, the Accounting Principles 
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Board (fi-om now on referred to as APB) Opinion No. 25 stated the mles for the valuation 

of employee stock options. APB Opinion No. 25 states that grants of employee stock 

options did not have to result in an expense on a firm's income statement as long as the 

exercise price is equal to or greater than the stock price at the time of the grant. When an 

option is exercised, the exercise price increases paid-in capital and the number of 

outstanding shares increases. As long as executi\ e stock options are granted at the 

money or out of the money, APB Opinion No. 25 allows firms to not have to recognize 

any compensation expense as it relates to the granting of executive stock options. 

Essentially. APB Opinion No. 25 uses an intrinsic value method for determining 

executive stock option \'alues. Under this method, the value of the employee stock option 

is the difference between the stock price and the exercise price on the date of the grant. 

Smith and Zimmerman (1977) recognize that there are some problems with the 

intrinsic method for \ aluing employee stock options. Up to this point, accountants had 

been hesitant to use option pricing models to value employee stock options. As a 

compromise. Smith and Zimmerman propose valuing the option at the difference betw^een 

the current stock price and the discounted exercise price. They do also incorporate 

dividends into their valuation model. However, one should recognize that their model is 

only a lower bound on the value of the option. Smith and Zimmerman' s model is 

C > Max[O.S -{X + D)B] . (4.3) 

As employee stock options became more popular since 1972, the Financial 

Accounting Standards Board (fi-om now on referred to as FASB) began to reconsider the 

accounting treatment of employee stock options. In October 1995, FASB issued the 
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Statement of Financial Accounting Standards (from now on referred to as SFAS) No. 123 

which requires the disclosure of the fair value of new stock opfions granted as a note to 

the financial statements. The fair value of the stock options is to be detemiined by some 

opfion pricing model such as the Black-Scholes model. Before the adoption of SFAS No. 

123, many firms feared that they would have to recognize the expense of the stock option 

grants on their income statements. It appears that FASB has backed off for now of 

requiring firms to recognize the compensation expense related to employee stock option 

grants. 

SFAS No. 123 also recognizes that using the Black-Scholes option pricing model 

to value executive stock options can be problematic. SFAS No. 123 specifies some 

adjustments that should be made to make the application of the Black-Scholes model 

more appropriate for valuing these stock options. SFAS No. 123 stipulates that the 

option life is the expected life until the option is exercised as opposed to the expiration of 

the option. This adjustment recognizes that executive stock options have a lower value 

than regular call options because of the potential shortened life of the option. Also, SFAS 

No. 123 addresses the problem of firms that pay dividends. To make an adjustment for 

this complication, SFAS No. 123 calls for the reduction of the current stock price by the 

expected value of all the dividends to be paid during the life of the option. 

This concludes the discussion regarding the controversy of valuing executive 

stock options. In this dissertation, Merton's adjustment to the Black-Scholes option 

pricing model will used to value the executive stock options. Admittedly, this method 

may overestimate the value of the stock options due to the problems of liquidity and 

78 



shortened option life due to the potential early exercise of the options. Smith and 

Zimmerman's approach to valuing the stock options will also be used in this dissertation. 

This approach is likeh- to underestimate the value of the stock options since it is only a 

minimum boundary on the value of the option. The tme value probabh' lies somewhere 

in between these two valuations. A third approach to the valuation is to take a non-

marketabilit)- discount off the Black-Scholes value. Because of the problems with 

valuing executive stock options, it is the approach in this dissertation to use several 

different valuations. 

4.6 Estimation of the Debt-Equity Ratio 

The estimation of the debt-equit}' ratio both before and after the investment 

decision is necessary for this empirical analysis. The leverage ratio for each firm in the 

sample will be calculated as follows: 

Book \ alue of long-term debt + Book value of preferred stock . (4.8) 
leverage = Book \alue of long-term debt + Book value of preferred stock 

+ market value of equit\ 

It would be more theoretically correct to use the market value of preferred stock 

and long term debt. However, many firms ha\-e private!} placed debt and preferred stock 

that is not traded. Therefore, ascertaining market values could be quite difficult for some 

of the firms in the sample. Therefore, the book value of long-term debt and preferred 

stock will be used as it is readily a\'ailable in Compustat. The leverage ratio before the 

investment announcement will be calculated by using data for the quarter prior to the 

announcement date. The leverage ratio after the investment armouncement will be 
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calculated in the quarter after the completion of die investment. The book value of debt, 

the book value of preferred stock, and the market value of equity will be obtained from 

the Compustat quarterly Industrial file. 

It has been suggested that the use of the Compustat quarteriy file may unduly 

restrict the sample size because the quarterly file is smaller than the annual file. It is 

better to use the quarterly Compustat files rather than the annual Compustat files because 

a more accurate measurement of how leverage has changed because of the merger or 

divestiture is possible. Many events can take place during a year's time that can impact a 

firm's capital stmcture. Also, some firms in the merger and divestiture sample have 

multiple mergers and divestitures during the three year time period covered by this 

dissertation. Some of the mergers and divestitures occurred in the same year. So, to be 

able to differentiate the change in leverage caused by a particular merger or divestiture, it 

is necessary to get a tighter window around the event than is offered by the annual data. 

4.7 Estimation of Firm Variance 

Firm variance will be estimated from the variance of common stock retums. The 

variance of common stock retums before the investment announcement will be measured 

over a 180 day pre-armouncement period (ann-210 to ann-30). The variance of common 

stock retums after the completion of the investment will be measured over 180 days after 

the complefion of the investment (com+11 to com+191). This latter period is used 

because changes in variance should have occurred by that time. In order to ensure that 

changes in firm variance are not related to changes in the market variance, the variance of 
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the CRSP equally weighted portfolio retums (including dividends) for the corresponding 

time periods is calculated. The variance of the CRSP equally weighted portfolio retums 

is subtracted from the variance of the common stock retum for the firms in the sample. 

After the changes in market variance are removed, the firms will then classified according 

to whether firm variance increased or decreased after the completion of the merger or sell 

off 

4.8 Empirical Tests for the Mergers and 
Divestitures Methodology 

After the data collection process has been completed, an analysis of variance test 

will be used in this empirical analysis. Again, the first hypothesis to be tested is: 

HI: Executives with large holdings of executive stock options will undertake 

variance increasing investments. 

In order to test this hypothesis, it will be necessary to classify the firms in the sample as 

to whether firm variance has increased or decreased after the investment decision. The 

mean holdings of stock options for the highest ranking executive, the two highest ranking 

executives, and the top five executives will be calculated for firms with increased firm 

variance and decreased firm variance. Then using a one-sided t-test, a test will be made 

for a significant difference between the mean holdings. The prior is that the mean 

holdings of stock options will be larger for those firms with increasing firm variance. 

This analysis will be done for the sample of acquisitions and sell-offs separately. 
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The empirical tests for hypothesis 2 will be ver}- similar to that of number 1. 

Again the second hypothesis to be tested is: 

H2: Executives with large holdings of executive stock options will increase firm 

leverage to finance investments by the firm. 

In testing this hypothesis, it will be necessary to classify the firms in the sample as either 

increased leverage or decreased leverage after the investment decision. The mean 

holdings of stock options will be calculated for those firms with increased leverage and 

decreased leverage. Again a one-sided t-test will be used to determine if there is a 

significant difference in mean holdings of stock options. The prior is that the mean 

holdings of stock options will be larger for firms with increased leverage. 

The third hypothesis will also be tested in a similar fashion. The third hypothesis 

to be tested is: 

H3: Executives with large holdings of executive stock options will undertake 

firm variance increasing investments that are financed by increasing the 

leverage of the firm. 

In testing this hypothesis, it will be necessary to classify firms in two different ways. 

First, firms will be classified based on increased or decreased firm variance. Second, 

firms will be classified according to increased or decreased leverage. The mean holdings 

of stock opfions will be calculated for those firms with increased firm variance and 

increased leverage. The mean holdings of stock options will be calculated for those firms 

with decreased firm variance and leverage. A one-sided t-test will be used to test for a 
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significant difference in mean holdings. The prior is that the mean holding will be larger 

for firms with increased firm variance and leverage. 

This concludes the data and methodology to be used for the mergers and 

divesfitures method of testing the hypotheses. An outline of the cross-sectional 

methodology is discussed in the next section. 

4.9 Cross-Sectional Methodology 

As an alternative to the mergers and divestitures methodology, the hypotheses 

developed in this dissertation will also be tested using a cross-sectional methodology. 

The sample of firms for this methodology will come from those firms on the ExecuComp 

database. The companies covered in this database include those firms in the S&P 500, 

the S&P Mid Cap 400, and the S&P Small Cap 600 (thus 1500 firms). 

The variables that will be needed for this methodology consist of the value of and 

executive's holdings of stock options, the leverage of the firm, and firm variance. This 

methodology will be to measure the executive's holdings of stock options for a particular 

year (1993 and 1995). The data for the holdings of stock options will be obtained from 

the ExecuComp database. The holdings of stock options will be valued as is described in 

section 4.3. 

The next step in the methodology is to measure the leverage ratio of the firm. The 

leverage ratio will be calculated for the first quarter of the year following the year in 

which the holdings of stock options are determined (first quarter of 1994 and first quarter 

of 1996). The leverage rafio will be calculated using the following formula: 
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Book value of long-term debt + Book value of preferred stock . (4.8) 
leverage = Book value of long-term debt + Book value of preferred stock 

+ market value of equity 

Data for the calculation of the leverage ratio will come from the quarteriy Compustat 

tapes. 

Following the estimation of the leverage rafio, the estimation of firm variance will 

have to be computed. The firm variance will be calculated for the first 180 days of the 

year following the year in which the holdings of stock options are determined (first 180 

days of 1994 and first 180 days of 1996). Data for the estimation of the firm variance 

will come from the CRSP daily retum file. 

Once all the variables have been measured, regression analysis will be used to test 

the hypotheses. In testing the first hypothesis, the following cross-sectional regression 

will be run: 

FV, = ao + a, SOH, + a. Size, + a, LeveragCj + U; (4.9) 

where 

FVj = the estimated firm variance for the firm of the i* executive or group of 

executives, 

SOHj = the estimated value of the stock option holdings for the i* executive 

or group of executives, 

SizCj = the size of the firm (based on assets) for the firm of the i*executive or 

or group of executives, 

LeveragCj = the leverage of the firm for the firm of the i*executive or 

or group of executives, 
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u, =random error term. 

It should be noted that size and leverage are being included as control factors. There ma> 

be other control factors used as well. In testing the first hypothesis, the prior is that the 

coefficient a, will be posifive and significant. 

In testing the second hypothesis, the following cross-sectional regression will be 

run: 

LeveragCj = ao + a, SOHj + aj Sizê  + u, (4.10) 

where 

Leverage; = the estimated firm variance for the firm of the i" executive or group 

of executives, 

SOHj = the estimated value of the stock option holdings for the i" executive 

or group of executives. 

SizCj = the size of the firm (based on assets) for the firm of the i* executive or 

or group of executives, 

Ui= random error term. 

Again, the prior is that the coefficient a, will be positive and significant. Additionally, 

size has been included as control factors. There may be other control factors used as 

well. 

The analysis just described will be done separately for NYSE, AMEX, and 

NASDAQ firms. This cross-sectional methodology cannot be used to test the third 

hypothesis. It is not possible to put both leverage and firm variance as dependent 

variables simultaneously. This concludes the cross-sectional methodology for testing the 
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hypotheses developed in this dissertation. In the final section of this chapter, a problem 

related to determining the weighted average exercise prices of opfion holdings will be 

discussed. The remedies for addressing the problem will also be explained. 

4.10 Weighted Average Exercise Price Data Problem 

During the course of the data collection process, a data problem related to the 

weighted average exercise price for the option holdings of the execufive was encountered. 

It was assumed that for each of the top five executives the following data items were 

available in the proxy statements: 

a. the number of options embedded in new grants, 

b. the exercise price of the new options, 

c. the number of options granted in previous years held at year end, 

d. and the weighted average exercise price of opfions granted in previous years. 

These data items were available in the proxy statements that were issued prior to 1982 

(that is before the SEC discontinued requiring firms to report the option holdings of the 

executives in the proxy statements). It was mistakenly assumed that when the SEC 

reinstated the disclosure requirements in 1992 (that is requiring firms to disclose the 

option holdings once again) that firms had to report all those data items mentioned above 

in the proxy statements. This, however, was discovered not to be the case in the course of 

the data collection process. It turns out that items a through c had to be disclosed, but not 

item d. This creates a problem for valuing the options that were granted in previous 
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years. Fortunately there is a way around this problem. In the new disclosure rules 

effecfive for years after 1993, firms have to disclose the following data items: 

a. the number of options embedded in new grants, 

b. the exercise price of the new options, 

c. the number of unexercisable opfions held at year end, 

d. the number of exercisable options held at year end, 

e. and the intrinsic value of the in the money options held at year end. 

Based on the information disclosed by the firms in the proxy statements, it is possible to 

estimate the weighted average exercise price for the options granted in previous years. 

The estimation process is as follows: 

1. Calculate the intrinsic value embedded in the new grants. 

2. Deduct the intrinsic value embedded in the new grants from the intrinsic value 

of the in the money options held at year end. 

3. Deduct the new option grants from the total options held at year end {that is 

the sum of the exercisable options (options held that have become vested, i.e., 

the executive can now exercise the options since the time period when they 

could not be exercised as passed) and unexercisable options (options held that 

have not become vested, i.e., the time period has not passed when the options 

are not exercisable)}. 

4. Use the following formula to solve for the weighted average exercise price for 

the old grants: 
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(Price at close of fiscal year - weighted average exercise price)* 

number of options held at year end = intrinsic value embedded (4.11) 

in old option grants. 

If one assumes that all the executive's options held at year end are in the money, then this 

process should yield an accurate estimate of the weighted average exercise price. Being 

that all of the data for this dissertation covers the time period 1993 to 1996, this does not 

seem like an unrealistic assumption in general since the market has been a bull market 

during this time period. It should also be mentioned that in valuing the option holdings 

for the executive, a time to maturity of 10 years is assumed for new grants and a time to 

maturity of 5 years is assumed for old grants. Agrawal and Mendelker (1987) used this 

assumption regarding time to maturity for option holdings in their study. 

Now, in the empirical analysis, the weighted average exercise for options granted 

in previous years is calculated in the manner that is described above. In a small number 

of cases the weighted average exercise price that was computed did not make any 

economic or theoretical sense. There were a small number of cases were a negative 

weighted average exercise price for options granted in previous years resulted. There are 

a couple of possible explanations for this result. One explanation is that all of the options 

were not in the money for that particular executive. Another explanation is that the price 

of the stock used to calculate the intrinsic value (which is reported on the proxy 

statement) was not the price at the close of the fiscal year. The price should have been 

the price at the close of the fiscal year, however some firms do not always use the price at 

the close of the fiscal year to calculate intrinsic value. For the executives in which a 

negative exercise price resulted, an exercise price of $1 was assigned for the old option 
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holdings. A zero exercise price could not be assigned because the Black and Scholes 

OPM does not allow a zero exercise price. 

There is another assumption about the weighted average exercise price of the 

options granted in previous years that was made that needs to be discussed. There was 

also a small number of cases in which the options granted in previous years had no 

intrinsic value. In these cases, the assumption is made that the weighted average exercise 

price equals the price at the close of the fiscal year. 

Because of these estimation problems with the weighted average exercise price of 

the old option grants, some additional analysis is done to make sure that these estimation 

problems do not impact the overall results of the empirical analysis. Several different 

approaches are used to ensure that the results of this empirical analysis is not impacted by 

the estimation problems. One approach is to just use the executive's new grants in 

measuring the value of the executive's holdings of options. That is to simply ignore the 

old grants. There are no estimation problems with the new grants. The exercise price of 

the new grants is stated in the proxy statements. Another approach is to exclude from the 

analysis those executives for which there were estimation problems with the weighted 

average exercise prices of the old grants. Finally, an alternative option holdings variable 

is used to do the empirical analysis. The alternative option holdings variable is calculated 

with the following formula: 

number of opfions held at year end 

total shares outstanding for firm at year end 
(4.12) 
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As long as the results are similar for these alternative approaches to measuring the value 

of option holdings, one should be able to draw some conclusions regarding the 

hypotheses tested in this empirical analysis. 
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CHAPTER V 

EMPIRICAL RESULTS 

5.1 Introduction 

The focus of this dissertation is to examine empirically whether executive stock 

options aid in the reduction of agency problems between managers and stockholders. In 

Chapter III, some hypotheses are developed that should shed some light on this issue. 

Those hypotheses are: 

HI: Executives with large holdings of executive stock options will undertake 

variance increasing investments. 

H2: Executives with large holdings of executive stock options will increase firm 

leverage to finance investments by the firm. 

H3: Executives with large holdings of executive stock options will undertake 

firm variance increasing investments that are financed by increasing the 

leverage of the firm. 

In Chapter IV, the data needed and the methodology to be used to test these hypotheses is 

explained. The purpose of this chapter is to reveal the findings of the empirical analysis. 

In section 5.2, the results related to the mergers and divestitures methodology are 

presented. In section 5.3, a comparison of the resuhs from this dissertation will be made 

to Agrawal and Mendelker's (1987) findmgs. Finally, in secfion 5.4, the results of the 

empirical analysis using the cross sectional methodology are presented. 
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5.2 Empirical Results of Mergers 
and Divestitures Methodology 

In this secfion, the results pertaining to the mergers and divestitures methodology 

is presented. This section will be subdivided into three parts. In secfion 5.2.1, there is a 

discussion related to the resuhs of the merger sample. In section 5.2.2, the empirical 

results pertaining to the divestiture sample is explained. In these two sections, summary 

statistics of the merger and divestiture samples will be presented. Findings regarding the 

three hypotheses will also be discussed. Finally in section 5.2.3, the merger and 

divestiture samples will be combined into one sample and the results from this sample 

will be presented and discussed. 

5.2.1 Merger Sample 

Before discussing the summary statistics for the merger sample, the details on 

how the sample is constmcted needs to be further explained. To constmct the merger 

sample, all those firms that are delisted (i.e., had a delist code pertaining to merger) from 

CRSP from 1994 to 1996 are collected. This methodology, however, is concerned with 

the acquiring firm, not the acquired firm. Therefore, the acquiring firm is looked up in 

the Mergers and Acquisitions Journal for each of the delisted firms. For 1994, 1995, and 

1996, there are 265, 339, and 411 potential mergers, respectively that could be included 

in the sample. Now, it is essential in this methodology to have armouncement dates for 

the mergers. Therefore, if no armouncement date could be determined from the Wall 

Street Journal Index, then the merger was deleted from the sample. Of the 1015 mergers, 
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697 are found to have announcement dates in the Wall Street Journal. From there, a size 

criteria is used to judge if this merger is a significant event for the acquiring firm. The 

size criteria is that the acquired firm's market value on the day prior to the announcement 

day must be at least 10 percent of the market value of the acquiring firm. If the merger 

does not meet this size criteria, then it is dropped from the sample. Two hundred sixty-

one of the mergers fit this 10 percent size criteria. All the variance, leverage, and 

compensafion data are found for 187 of the 261 possible sample firms. Therefore, the 

final sample' size for the merger data is 187 firms. The firms that are included in the 

merger sample are listed in Appendix A. Of the 187, 143 of the firms are NYSE or 

AMEX firms. The remaining 44 firms are traded in the NASDAQ market. As far as the 

number of executives in the sample, there is data on 713 executives. 

5.2.1.1 Summary Statistics for Merger Sample 

Since all of the empirical analysis is done in terms of the top manager, top 2 

managers and top 5 managers, the summary statistics are also presented in this manner. 

The summary statistics are presented in Tables 5.1-5.3. Table 5.1 contains the statistics 

for all the firms in the merger sample and they are discussed below. For comparison 

purposes. Tables 5.2 and 5.3 present the statistics for the NYSE and NASDAQ firms, 

respectively. The summary statistics presented pertain to salary, bonus, total 

'The final merger sample includes some firms with multiple mergers. Those firms 
are USA Waste Services Inc. (4 mergers), Lockheed Martin Corp (2 mergers). Cardinal 
Health Inc. (2 mergers), Corestates Financial Corp (2 mergers), Union Planters Corp (2 
mergers), Conseco Inc. (2 mergers). Peoples Heritage Financial Group Inc. (2 mergers), 
and First Bank System Inc. (2 mergers). 
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compensation (this includes salar>, bonus, other annual, total value of restricted stock 

granted, long-term mcentive payouts, and all other compensation), the number of options 

held on the firm's common stock, the number of options held as a percent of total 

common stock outstanding, the number of shares of stock owned by the executive, and 

the number of shares owned by the executi\'e as a percent of total common stock 

outstanding. AU of these statistics are for the year ended prior to the announcement of 

the merger. It is important to note the value of stock grants is excluded from the total 

compensation statistics. It is presented this way so that the magnitude of total 

compensation can be presented without considering stock option grants. There is another 

reason why it is presented this way. There are three different ways that stock option 

grants are valued. So, in an effort to summarize the data succinctly, the number of 

options held at year end is presented {as well as the number of options held as a percent 

of total common stock outstanding) and total compensation is presented in that manner. 

From Table 5.1. it can be seen that the mean salary for the top manager, top 2 

managers, and top 5 managers is $491,183. $404,864, and $314,007, respectively. The 

mean bonus is $554.673 for the top manager, $414. 684 for the top 2 managers, and 

$292,669 for the top 5 managers. The mean total compensation for the top manager is 

$1,431,118, for the top 2 manners is $1,096,716, and for the top 5 managers is $793,958. 

The mean number of options held by the top executive as a percent of total company 

shares outstanding is 1.07%, by the top 2 executives is 1.50%, and by the top 5 

executives is 2.23%. Finally, the mean number of shares held by the top manager as a 

percent of total company shares outstanding is 2.44%, by the top 2 managers is 2.93%, 
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and by the top 5 managers is 4.50%. The median, standard deviation, minimum, and 

maximum values of these variables are also reported in tiiis table. In the next three 

sections, the empirical resuhs of the merger sample will be discussed. 

5.2.1.2 Resuhs for Hypothesis #1 for Merger Data 

Next, the empirical results related to Hypothesis #1 as it pertains to the merger 

data is presented. For review. Hypothesis #1 is: 

HI: Executives with large holdings of executive stock options will undertake 

variance increasing investments. 

This hypothesis is tested in the following maimer using the merger data. For each 

acquiring firm, the firm variance before the announcement of the merger and the firm 

variance after the completion of the merger is measured. The firm is classified as either 

having increased firm variance or decreased firm variance as a result of the merger. The 

option holdings are determined for each executive or group of executives in each of the 

acquiring firms. A mean option holdings scaled by total compensation is calculated for 

those firms with increased firm variance and those with decreased firm variance. To test 

this hypothesis, the prior is that the difference between the mean option holdings of firms 

with increased firm variance and the mean option holdings of firms with decreased firm 

variance will be positive and significant.^ 

^The variance tests may be related to the extent to which options are in or out of 
the money, that is the closer the stock price is to the exercise price the stronger are the 
variance effects. In this dissertation, one measure of stock option holdings uses only last 
year's option grants. Using only last year's option grants should allow for the effects of 
old option grants that may be deep in the money to be ignored. 
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As was discussed in section 4.10, there are some problems in getting the weighted 

average exercise price for the old option grants for the executives. Based on the data 

available, a weighted average exercise price is estimated. However, in some cases the 

estimation results in a negative exercise price for the executive or one has to assume that 

the exercise price equals the stock price. Of the 713 execufives in the sample, 16 have 

negative exercise prices and 67 are assumed to have exercise prices equal to the stock 

price. Due to this weighted average exercise problem, the empirical analysis is done using 

new grants only, eliminating those executives from the sample for which assumptions had 

to be made about exercise prices then doing the analysis on all grants, and finally using 

the alternative option holding variable. The results presented in this chapter pertain to the 

new grants only. In Appendix B, the merger results related to the reduced sample of 

executives are presented (Tables B. 1-B.2). In Appendix B, the merger results pertaining 

to the alternative option holdings variable is also presented (Table B.9). The results 

presented in Appendix B are for the most part consistent with those presented in this 

chapter. 

The empirical results from the merger data as they relate to this hypothesis are 

presented in Tables 5.4-5.7. Tables 5.4 and 5.5 present the results pertaining to NYSE 

firms. Likewise, Tables 5.6 and 5.7 display the results pertaining to NASDAQ firms. In 

Table 5.4, the results using all of the variance changes regardless of whether the variance 

change is significant are presented. In Table 5.5, the results using only those firms with 

significant variance changes are presented. Cochran's test is used to determine the firms 

with significant variance changes. The test statistic for Cochran's test is the maximum 
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variance divided by the sum of the variances. The critical value for the test statistic at a 

95% confidence level with 144 degrees of freedom (180 degrees of freedom should have 

been used because 180 days were used to calculate the firm variance, but the table for 

Cochran's test only goes up to 144) is .5813. 

From Table 5.4. the results for the NYSE firms indicate that the difference 

between the mean option holdings is negative, but not significantly different from zero. 

The panel B results are very similar. Again, the difference in the mean option holdings is 

negative. The top manager group gives some evidence of a significant negative 

difference at the 10% level. Overall, these results seem to indicate that there is no 

significant difference in mean option holdings for the two different variance groups. It 

does not matter how the value of the stock options is determined (i.e., Black-Scholes, 

Minimum Value, or Non-marketabilit}- discount). To ensure that the lack of significant 

differences in the NYSE sample is not due to outliers, a non parametric test for a 

significant difference in median option holdings is also presented in Tables 5.4 and 5.5. 

The non parametric test is a signed ranks test. From Table 5.4. the results of the non 

parametric tests agree with that of the parametric tests in that the difference in the median 

option holdings is negative but insignificant. Again in Table 5.5, the difference in the 

median options holdings is negative and insignificant for the top 2 manager and top 5 

manager groups. The top manager group provides evidence of a significant negative 

difference at the 10%) level. 

The results for the NASDAQ firms are a bit different. In Tables 5.6 and 5.7, the 

difference between the mean option holdings is positive as is hypothesized (there is one 
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exception which is the minimum value of the top manager group using only significant 

variance changes). However, the difference is insignificant. Again, the results are the 

same regardless of how the stock options are valued. Because of the small sample size of 

the NASDAQ firms, a non parametric test on the differences in option holdings between 

the various groups is also presented. The sample sizes for the various groups are given in 

the footnotes to the tables. For example, for the variance groups of NASDAQ firms, for 

the top 5 manager group there are 21 firms with increased firm variance as a result of the 

merger while 23 firms have decreased firm variance (from Table 5.6). In all cases for 

NASDAQ firms, the sample size of any particular group is less than 25. So, a signed 

ranks test for a difference in median option holdings is done to check for consistency 

between the parametric and non parametric results. As is consistent with the parametric 

tests, the difference in the median option holdings between the variance increasing and 

decreasing groups is positive but insignificant in most cases. An exception can been seen 

in panel B for the top manager group. The top manager group indicates a negative and 

insignificant difference in median option holdings. In the following section, the results 

pertaining to Hypothesis #2 will be presented. 

5.2.1.3 Results for Hypothesis #2 for Merger data 

In this section, the results from the merger data as they relate to Hypothesis #2 are 

presented. For review. Hypothesis #2 is as follows: 

H2: Executives with large holdings of executive stock options will increase firm 

leverage to finance investments by the firm. 
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This hypothesis is tested in the following manner using the merger data. For each 

acquiring firm, the firm's leverage before the announcement of the merger and the firm's 

leverage after the completion of the merger is measured. The firm is classified as either 

having increased firm le\ erage or decreased fum leverage as a result of the merger. The 

option holdings are determined for each executi\e or group of executi\es in each of the 

acquiring firms. A mean option holdings is calculated for those firms with increased firm 

leverage and those with decreased firm leverage. To test this hypothesis, the prior is that 

the difference between the mean option holdings of firms with increased firm leverage 

and the mean option holdings of firms with decreased firm leverage will be positive and 

significant. The empirical results from the merger data as the}- relate to this hypothesis 

are presented in Tables 5.8 and 5.9. Table 5.8 presents the results pertaining to NYSE 

firms. Likewise. Table 5.9 displays the results pertaining to NASDAQ firms. The results 

for the NYSE firms indicate a negatixe, but not significantly different from zero 

difference between the mean option holdings for the t\\o leverage groups. These results 

seem to be indicati\ e of there being no difference in the option holdings. The non 

parametric test also reveals a negative insignificant median option holdings difference for 

the top manager group regardless of w hat valuation method is used and for the minimum 

valuation of the top 2 manager group. A positi\-e but insignificant difference in the 

median option holdings is found using the non parametric test for the top 5 manager 

group regardless of what \aluation method is used and for the top 2 manager group using 

a Black-Scholes \alue and the Non-marketabilit> discount value. Overall, the evidence 

presented for the NYSE firms does not seem to support Hypothesis —o 
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The results for the NASDAQ firms are quite a bit different. The difference for 

NASDAQ firms is posifive in all cases. The difference is significanfiy different from 

zero using a one-tailed test for the top manager when the Black-Scholes valuation or 

minimum value is used. Furthermore, the difference for the top 2 manager group is 

significant when the Black-Scholes value method is used. Finally, for the top 5 manager 

group, the difference is significant no matter what valuation method is used. The non-

parametric test for the NASDAQ firms also indicates that the difference in median option 

holdings is positive and significant in some cases. Using the minimum valuation of 

option holdings, the difference in median option holdings is significant no matter what 

executive group is considered. For the top manager, all three valuation methods result in 

a positive significant difference in median option holdings. Overall, this evidence seems 

to support Hypothesis #2 strongly. 

Again, the reduced sample results (Tables B.3-B.4) and alternative option holding 

results (Table B.IO) are presented in Appendix B. The empirical results relating to 

Hypothesis #3 are presented in the next section. 

5.2.1.4 Results for Hypothesis #3 for Merger Data 

The empirical results related to Hypothesis #3 for the merger data is summarized 

in this section. For review Hypothesis #3 is: 

H3: Executives with large holdings of executive stock options will undertake 

firm variance increasing investments that are financed by increasing the 

leverage of the firm. 

100 



This hypothesis is simply a combination of Hypothesis #1 and Hypothesis #2. To test 

this hypothesis, acquiring firms are classified as both increasing firm variance and 

leverage and decreased firm variance and leverage. The mean option holdings for these 

two groups are then measured. The results for the NYSE firms is presented in Table 5.10 

while the results for the NASDAQ firms is presented in Table 5.11. Similar to the first 

two hypotheses, NYSE firms have a negative difference in mean option holdings. The 

difference, however once again, is not significantly different from zero using a one-tailed 

test. The non-parametric test also indicates a negative insignificant difference in median 

option holdings for all manager groups and all valuation methods. These results along 

with those for the first two hypotheses seems to indicate that for NYSE firms, option 

holdings of executives do not appear to impact investment decisions as it relates to 

merger decisions and the financing of those merger decisions. One explanation of these 

results could be that for these larger firms, merger transactions are not that significant of 

an event. The average ratio of the size of the acquired firm to acquiring firm's size for 

NYSE firms is 40.75%. For NASDAQ firms, that average ratio is 48.00%. A one-tailed t-

test for a difference in the means reveals that there is a significant difference in the means 

at the 10% level (t statistic of-1.3072). The median firm size for NYSE firms is 32.76%) 

while the median firm size for NASDAQ firms is 31.21%. A signed ranks test reveals no 

significant difference in the medians between the two groups. There are over 1000 merger 

transactions for the 3-year period covered by this dissertation. Execufives could have 

other ways of increasing firm variance so as to increase the value of their executive stock 

options. 
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The results for the NASDAQ firms are again quite different from that of the 

NYSE firms. For the NASDAQ firms, the difference in mean option holdings is positive 

and sigiuficant in all cases as is hypothesized. The difference for the top 5 manager 

group using a Black- Scholes value is significant at the 5 percent level (all other cases are 

significant at the 10 percent level). These results seem to indicate that NASDAQ 

manager's option holdings seem to encourage them to engage in mergers that tend to 

increase firm variance and leverage. The option holdings in the case of NASDAQ 

managers appear to be reducing the agency costs between the managers and the 

stockholders. Again the small sample sizes^ for NASDAQ firms necessitate the need for 

non parametric tests. The non parametric tests seem to back up the findings regarding the 

NASDAQ firms. The difference in median option holdings is positive in all cases and 

significant in all cases except for the Black-Scholes value and non-marketability value for 

the top manager group. 

Again the results for the reduced sample (Tables B.5 and B.6) and the alternative 

option holdings variable (Table B. 11) are presented in Appendix B. The empirical results 

relating to the divestitures sample is discussed next in section 5.2.2. 

^The sample size for the NASDAQ firms is extremely small for Hypothesis #3. 
For the variance increasing and leverage increasing group, there are 13 firms. Those 13 
firms are Nellcor Puritan Bennett Inc.. Mentor Graphics Corp., TBC Corp., Platinum 
Technology Inc.. Arkansas Best Corp, Steris Corp., Buffets Inc., Douglas & Lomason 
Co., Daka International Inc., Alliance Gaming Corp., Radius Inc., Metrocall Inc., and 
Theratx Inc. For the variance decreasing and leverage decreasing group, there are 7 
firms. Those firms are ICO Inc., Peoples Heritage Financial Group Inc (2 mergers). First 
Citizens Bancshares Inc., Keystone Financial Inc., Read-Rite Corp, and Regions 
Financial Corp. 
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5.2.2 Divestiture Sample 

Before discussing the summary statistics for the divesfitures sample, the details on 

how the sample is constmcted needs to be explained more completely. A potential list of 

sell offs came from looking at announcements of sell offs in the Wall Street Journal 

Index. Those firms announcing a potential sell off were then cross referenced with the 

Mergers and Acquisitions journal to determine a completion date of the sell off and the 

size of the part of the firm being sold off. If no completion date could be determined or 

the size of the sell off could not be determined, then the announcement is excluded from 

the potential sample. A potenfial sample of 191 divesting firms from 1994 to 1996 is 

collected. From here, 154 of the firms in the potential sample are found to be on the 

CRSP tapes. At this point, the ten percent size criteria is applied to the sample. The sold 

off unit has to be ten percent or more of the equity of the entire firm. The size of the 

divested unit is taken as the market value reported in the Mergers and Acquisitions 

joumal. The market value of the entire firm is taken from CRSP on the day before the 

announcement of the divestiture. A total of 76 of the divesting firms meet the size 

criteria. Of the 76 firms meeting the size criteria, 65 have complete CRSP retum data 

around the divestiture event. Complete proxy data and Compustat data are available on 

42 of the divesting firms. Therefore, the final sample"̂  for the divestitures comprises 42 

firms. Those 42 firms are listed in Appendix A. Of the 42 divesting firms, 36 are NYSE 

firms, 1 is an AMEX firm, and finally 5 are NASDAQ firms. As far as the number of 

executives included in the sample, there is data on 155 executives. Of the 155 executives, 

"* The final divestiture sample includes one firm with multiple divestitures. That 
firm is Westinghouse Electric Corp (2 divestitures). 
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there were estimation problems with regards to the exercise price of old grants for 38 of 

those executives. Five of the 38 have negative exercise prices while the remaining 33 

have exercise prices assumed to be equal to the stock price. Again because of this 

weighted average exercise problem, the empirical analysis of the di\-estiture sample is 

done using new grants only, eliminating those executives from the sample for which 

assumptions had to made about exercise prices then doing the analysis on all grants, and 

using the altemati\-e option holding variable. 

5.2.2.1 Summary Statistics for Divestitures Sample 

The summar} statistics for the divestiture's sample is presented in a similar 

manner to the merger sample. The summar}^ statistics for the divestiture's data is 

displayed in Table 5.12. From this table, it can be seen that the mean salary for the top 

manager, top 2 managers, and top 5 managers is $487,198, $423,931, and $322,045, 

respecti\'ely. The mean bonus is S421,986 for the top manager, $334,737 for the top 2 

managers, and $222,974 for the top 5 managers. The mean total compensation for the 

top manager is SI.533,296, for the top 2 managers is $1,176,118, and for the top 5 

managers is S793.669. The mean number of options held by the top executive as a 

percent of total company shares outstanding is 1.10%, by the top 2 executives is 1.59%), 

and by the top 5 executives is 2.04%. Finally, the mean number of shares held by the top 

manager as a percent of total company shares outstanding is 1.90%, by the top 2 

managers is 2.02%, and by the top 5 managers is 4.14%. The median, standard deviation, 

minimum and maximum values of these variables are also reported in this table. In the 
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next section, the empirical results for Hypothesis #1 using the divestiture data will be 

presented. 

5.2.2.2 Results for Hypothesis #1 for Divestiture Data 

In this section, the empirical results for Hypothesis #1 as they to relate to the 

divestiture sample is examined. The results for the NYSE firms are presented in Tables 

5.13 and 5.14. Table 5.13 contains the results for all firms while Table 5.14 ordy includes 

those firms with significant variance changes. There is no presentation of results for 

NASDAQ firms because the sample size of NASDAQ firms for divestitures is too small. 

There are only a total of 5 NASDAQ firms in the divestiture sample. Those 5 NASDAQ 

firms will however be considered when the results for the combined merger and 

divestiture sample is presented in section 5.2.3. 

For all the NYSE firms (from Table 5.13) involved in divestitures, the mean 

option holdings difference is positive but insignificant for the top manager group and the 

top 5 manager group no matter how the option holdings are valued. Therefore, the results 

for these two groups are consistent with the sign predicted by Hypothesis #1, but not 

significantly different from zero. For the top 2 manager group, the Black-Scholes value 

and the Non-Marketability Discount value result in a negative but insignificant mean 

option holding difference. The minimum value results in a positive but insignificant 

mean option holdings difference. The non parametric tests reveal a positive difference in 

median opfion holdings for all manager groups. The minimum value for the top 5 

manager group has a difference in median option holdings that is significant at the 10%o 
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level. In stimmary, the empirical results for the NYSE firms involved in divestitures 

indicate no significant differences in mean option holdings for the different variance 

groups. The non parametric tests only indicate a positive significant difference in the top 

5 manager group using the minimum valuation method. For only those NYSE firms with 

significant changes in variance (from Table 5.14), the difference in mean option holdings 

is positive and insignificant in all cases. 

Similar to the merger sample, the divestiture results related to the reduced sample 

of executives are presented in Appendix B (Table B.7). In Appendix B, the results 

pertaining to the alternative option holdings variable is also presented (Table B.12). Next, 

the empirical results for Hypothesis #2 for the divestiture sample will be examined. 

5.2.2.3 Results for Hypothesis #2 for Divestiture Data 

As is in the previous section, the empirical results for Hypothesis #2 will be 

presented only for the NYSE firms. Again, the sample size for the NASDAQ firms does 

not allow for any analysis. Hypothesis #2 predicts that the increased leverage group will 

have significantly higher mean option holdings than the decreased leverage group. The 

results for the NYSE firms are presented in Table 5.10. These results can be described 

rather succinctly. The results indicate a negative mean option holdings difference for all 

manager groups no matter how the option holdings are valued. These results are contrary 

to what is predicted by Hypothesis #2. The difference in the mean option holdings is 

however, insignificant in all cases. The non parametric tests also reveal a negative 

difference in median option holdings for all groups no matter how the option holdings are 

106 



valued. That difference is significant for the top 2 manager group regardless of the 

valuation method and for the top manager group using the minimum value. There does 

not appear to be any support for Hypothesis #2 by these empirical results. Like before, 

the divestiture results related to the reduced sample of executives are presented in 

Appendix B (Table B.8). The results pertaining to the alternative option holdings 

variable is also presented (Table B.13) in Appendix B. 

There will be no discussion of resuhs relating to Hypothesis #3 because there is 

ordy one NYSE firm involved in a divestiture that had both increased firm leverage and 

increased firm variance. In the next section, the empirical results for the combined 

merger and divestiture sample will be discussed. These results are presented for a couple 

of reasons. First, Agrawal and Mendelker (1987) in their study look at the mergers and 

the divestiture samples separately and then also together as a group. Second, because of 

the small sample of NASDAQ firms involved in divestitures, this combined approach 

allows those few excluded NASDAQ firms to be considered in the analysis of the various 

hypotheses. 

5.2.3 Combined Merger and Divestimre Results 

In this section, the empirical results related to the combined merger and 

divestiture sample will be discussed. Recall that Hypothesis #1 predicts that the mean 

option holdings for the increased firm variance group will be larger than for the decreased 

firm variance group. The results for the NYSE firms are presented in Table 5.16 while 

the results for the NASDAQ firms are presented in Table 5.17. For the NYSE firms, the 
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mean option holdings difference is negative and insignificant in all cases thus not 

supporting the first hypothesis. The results for the NASDAQ firms are a bit different. 

The mean option holdings difference is positive but insignificant in all cases. The sign is 

as is predicted by the hypothesis, but the lack of significance fails to support this 

hypothesis. 

Hypothesis #2 predicts that the increased leverage group of firms will have larger 

mean option holdings than the decreased leverage group of firms. The results for the 

NYSE firms are presented in Table 5.18 while the results for the NASDAQ firms are 

presented in Table 5.19. For the NYSE firms, the top manager group and the top 2 

manager group result in negative but insignificant mean option holdings difference 

regardless of what valuation method is used. For the top 5 manager group, the Black-

Scholes value and the minimum value result in positive but insignificant mean option 

holdings difference, while the non marketability discount value yield a negative, 

insignificant mean option holdings difference. These results do not support the second 

hypothesis. For NASDAQ firms, the results are quite different. For all manager groups 

no matter what valuation method is used, the mean option holdings difference is positive 

and significant. This evidence supports the second hypothesis. 

Finally in Hypothesis #3, it is predicted that those firms with increased firm 

leverage and firm variance will have higher mean option holdings than firms with 

decreased firm leverage and firm variance. The empirical resuhs for the NYSE firms are 

presented in Table 5.20. The NASDAQ results are presented in Table 5.21. In Table 

5.20, the resuhs indicate that for NYSE firms the mean opfion holdings difference is 
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negafive and insignificant in all cases. This evidence fails to support the third hypothesis. 

This, however, is not true for the NASDAQ firms. The empirical results indicate a 

posifive and significant mean option holdings difference for all manager groups and all 

valuation methods. Most mean option holding differences are significant at the 5 percent 

level. This is strong evidence to support the idea that stock options are being used to 

reduce agency problems between managers and stockholders in NASDAQ firms. 

This concludes the discussion of the empirical results of the mergers and 

divestitures methodology. In the next section, a comparison of the results of this 

dissertation will be made to the findings of the Agrawal and Mendelker (1987) study. 

5.3 Comparison to Agrawal and Mendelker's Results 

Agrawal and Mendelker (1987) hypothesize that a manager's holdings of 

securities of a firm will impact decision making in regards to what investments to take on 

and how to finance those investments. In their study, they consider stock option holdings 

as well as that of stock. They find evidence that managers with larger holdings of stock 

and stock options tend to take on variance increasing investments which are financed by 

increased leverage. In this dissertation using the merger and divestitures data, an 

additional securities holding variable which includes new stock option grants and stock 

holdings is calculated so the results can be compared to that of Agrawal and Mendelker. 

Now, Agrawal and Mendelker only looked at NYSE and AMEX firms. Therefore, this 

analysis is done only for the NYSE group. The resuhs of this analysis is presented in 

Tables 5.22, 5.23, and 5.24. For hypothesis #1 (results are summarized in Table 5.22), 
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the difference between the mean stock and option holdings for the increased variance 

group and the decreased variance group is actually negati\'e in all of the cases. It is 

significantl}- negative for the top manager group and the top 5 manager group no matter 

how the option values are calculated. These results seem to contradict the findings of 

Agrawal and Mendelker. 

With reference to Hypothesis #2 (resuhs are summarized in Table 5.23), the 

difference between the mean stock and option holdings for the increased leverage and 

decreased leverage are negative and insignificant for the top 5 manager group irrespective 

of the valuation method used. The top 2 manager mean stock and option holding 

differences are positi\ e. but insignificant. For the top manager group, mean difference is 

negative for the Black-Scholes value and the minimum value, but positive for the non-

marketability discount value. For the top manager group, all of the mean differences are 

insignificantly different from zero. This evidence does not seem to agree with the 

findings of Agrawal and Mendelker. 

Finally, with regard to Hypothesis #3 (results are summarized in Table 5.24), the 

top manager and top 5 manager groups yield differences in mean stock and option 

holdings that are negative and insignificant. The top 2 manager group, on the other hand, 

has a positive but insignificant difference in mean stock and option holdings between the 

two groups. Overall, the conclusion one could reach about these results is that they are 

contradictory to w hat Agrawal and Mendelker found in their study. Perhaps the Agrawal 

and Mendelker results are period specific resuhs. Next to be presented is the empirical 

results m relation to the cross sectional methodolog}. 
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5.4 Empirical Results for Cross-sectional Methodology 

The empirical results related to the cross-sectional methodology are presented in 

this section. This section is divided into three parts. In section 5.4.1, summary statistics 

for the 1993 and the 1995 cross-sectional data are discussed. From there, the empirical 

resuhs as they relate to Hypothesis #1 are discussed in section 5.4.2. Finally, section 

5.4.3 contains a discussion of the results in regards to Hypothesis #2. As is pointed out in 

section 4.9 of Chapter IV, Hypothesis #3 cannot be tested using this methodology. 

5.4.1 Summary Statistics for Cross-Sectional Data 

As is described in Chapter IV, the cross-sectional methodology tests the 

hypotheses of interest using a broad cross section of stocks. That broad cross section of 

stocks comes from Standard & Poor's ExecuComp. The companies included in this 

broad cross section include the S & P 500, S& P Mid Cap 400, and the S & P Small Cap 

600. The cross-sectional analysis is done for two years, 1993 and 1995. Again since all 

of the empirical analysis is done in terms of the top manager, top 2 managers and top 5 

managers, the summary statistics are also presented in this manner. The summary 

statistics presented pertain to salary, bonus, total compensation, the number of options 

held on the firm's common stock, the number of shares of stock owned by the executive. 

Total compensation includes salary, bonus, other annual, total value of restricted stock 

granted, long-term incenfive payouts, and all other compensation. All of these statistics 

are for the fiscal year ended 1993 or 1995. These statistics are presented in the same 

manner that the summary statistics for the merger and divestiture data is presented. 
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The summary statistics for the 1993 data are presented in Table 5.25. The mean 

salary for the top executive, the top 2 executives, and the top 5 executives is $456,127, 

$386,805, and $314,963, respectively. The mean bonus for the top manager, the top 2 

managers, and the top 5 managers is $367,772, $295,276, and $221,086, respectively. 

Regarding mean total compensation, the top manager group has a mean total 

compensation of $1,116,675, the top 2 manager group has a mean total compensation of 

$909,492, and the top 5 manager group has a mean total compensation of $707,429. The 

top manager group has a mean number of options of 283,675, while it has a mean number 

of shares of 1,045,936. The top 2 manager group has a mean number of options of 

218,346, while it has a mean number of shares of 746,982. Finally, the top 5 manager 

group has a mean number of options of 157,403, while it has a mean number of shares of 

548,044. Statistics for the standard deviation, minimum and maximum values are also 

presented. 

Summary statistics for the 1995 data are presented in Table 5.26. It should be 

clear from comparing Tables 5.25 and 5.26 that executive salaries have risen over the two 

year period. The mean salary for the top executive, the top 2 executives, and the top 5 

executives is $514,011, $429,783, and $333,654, respectively. The executive bonuses 

have risen over the two year period as well. The mean bonus for the top executive, the 

top 2 executives, and the top 5 executives is $494,019, $382,019, and $263,106, 

respectively. Regarding mean total compensation, the top manager group has a mean total 

compensation of $1,947,238, the top 2 manager group has a mean total compensation of 

$1,548,158, and the top 5 manager group has a mean total compensation of $1,109,684. 
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The number of options held as w ell as stock held ha\'e also increased over the two-year 

penod for the top manager group and the top 2 manager group. The top manager group 

has a mean number of options of 407.209, while it has a mean number of shares of 

1,132,519. The top 2 manager group has a mean number of options of 302.676. w ĥile it 

has a mean number of shares of 770,422. For the top 5 manager group, the mean number 

of options has increased over the two-year period, but the mean number of shares held 

has decreased. The top 5 manager group has a mean number of options of 206,608, while 

it has a mean number of shares of 484,863. Statistics for the standard deviation, 

minimum and maximum values are also presented. 

5.4.2 Empirical Results of Cross-Sectional 
Methodology Pertaining to Hypothesis #1 

In this section, the empirical e\ idence relating to Hypothesis #1 stemming from 

the cross-sectional methodology is presented. The following cross-sectional regression I 

used to test the first hypothesis: 

FV, = a + a SOH, + aj SizCj + a; Leverage, - u, (4.9) 

where 

FVj = the estimated firm variance for the firm of the i* executive or group of 

executives, 

SOHj = the estimated value of the stock option holdings for the i* executive 

or group of executives, 

SizCj = the size of the firm (based on assets) for the firm of the i*executive or 

group of executives, 

113 



LeveragCj = the leverage of the firm for the firm of the i^'executive or 

group of executives, 

Uj =random error term. 

In this cross-sectional regression, the size of the firm (which is based on total assets of the 

firm) and the leverage of the firm are used as control variables. Empirical evidence in 

support of hypothesis one will have parameter a, that is both positive and significant. 

This analysis is done for both 1993 and 1995. The analysis is also done for NYSE and 

NASDAQ firms separately. 

The results of these cross-sectional regressions for 1993 can be seen in tables 5.27 

and 5.28. Table 5.27 contains the results for the NYSE firms. Table 5.28 presents the 

results for the NASDAQ firms. For NYSE and NASDAQ firms, the parameter a, is both 

positive and significant at the 1 percent level for all groups of execufives and for all three 

valuafion methods (i.e. Black-Scholes, Minimum value, and Non-Marketability). This 

evidence is very strong evidence of a positive relationship between an execufive's option 

holdings and firm variance. 

The results of the cross-sectional regressions for 1995 can be seen in Tables 5.29 

and 5.30. Table 5.29 shows the resuhs for the NYSE firms. Table 5.30 presents the 

results for the NASDAQ firms. Again for the NYSE and NASDAQ firms, the parameter 

a, is positive and significant at the 1 percent level for all groups of executives and for all 

valuation methods. Again, this is strong evidence in support of a positive relationship 

between an executive's option holdings and firm variance. This evidence supports the 
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notion that executive stock options are reducing the agency problems between managers 

and stockholders. 

As with the merger and divestiture data there are some problems with the 

weighted average exercise prices for the old option grants of the executives. Again to 

remedy this, the empirical analysis is done using new grants only, eliminating those 

executives from the sample for which assumptions had to be made about exercise prices 

then doing the analysis on all grants, and finally using the altemative option holding 

variable. The results presented in this chapter pertain to the new grants only. In 

Appendix C, the cross-sectional results related to the reduced sample of executives are 

presented (Tables C.l-C.4). In Appendix C, the cross-sectional results pertaining to the 

altemative opfion holdings variable is also presented (Tables C.9-C.10). The results 

presented in Appendix C are not significantly different from those presented in this 

chapter. 

5.4.3 Empirical Results of Cross-Sectional 
Methodology Pertaining to Hypothesis #2 

In this section, the empirical evidence from the cross-sectional methodology as it 

pertains to the second hypothesis is presented. The following cross-sectional regression 

is used to test the second hypothesis: 

LeveragCj = ao + a, SOHj + aj SizCj + Uj (4.10) 

where 

Leverage; = the estimated firm variance for the firm of the i* executive or group 

of executives, 
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SOH, = the estimated value of the stock option holdings for the i* executi\ e 

or group of executi\'es. 

Size, = the size of the firm (based on assets) for the firm of the i'̂  executive or 

group of executives, 

u, = random error term. 

In this cross-sectional regression, size is used as a control \'ariable. Empirical evidence 

in support of the second hypothesis will have the parameter a, that is both positive and 

significant. This analysis is also done for 1993 and 1995. Separate analyses are done for 

NYSE and NASDAQ firms. 

The results of the cross-sectional regressions for 1993 are presented in Tables 

5.31 and 5.32. The results for the NYSE firms are shown in Table 5.31. while the results 

for NASDAQ firms are displayed in Table 5.32. The results are identical for the NYSE 

and NASDAQ firms. The parameter a, is negative and insignificant with all executi\-e 

groups and all \ aluation methods. This evidence does not support the second hypothesis. 

There does not appear to be a positive relationship between leverage and option holdings. 

It could be that executives do not tr}' to increase firm \ariance via leverage so as to 

increase the value of their option holdings. 

The results of the cross-sectional regressions for 1995 are displayed in Tables 

5.33 and 5.34. The results for the NYSE firms are shown in Table 5.33. NASDAQ 

results are in Table 5.34. Again the results for the NYSE and NASDAQ fums are nearly 

identical. The parameter aj is negative and significant. In most cases, it is significant at 

the 1 percent le\'el. This is evidence that there may actually be a negative relationship 
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between executive option holdings and leverage. However, this relationship is not 

consistent from 1993 to 1995. In 1993, the parameter was not significantly different from 

zero. It does appear from this evidence that executives may use other ways of increasing 

variance so as to increase the value of their option holdings other than through increasing 

leverage. Again in Appendix C, the cross-sectional results related to the reduced sample 

of executives are presented (Tables C.5-C.8). In Appendix C, the cross-sectional resuhs 

pertaining to the altemative option holdings variable is also presented (Tables C.l 1-

C.12). The results presented in Appendix C are not significantly different from those 

presented in this chapter. 

This concludes the presentation of the empirical results of the cross sectional 

methodology. In the next and final chapter, some general conclusions that can be drawn 

from this research are presented. The benefits of this research are also presented. 

Finally, implications for future research is discussed. 
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Table 5.1 Summary Statistics (statistics are in thousands) for Merger Data, All Firms 

Group of exec Mean 

Top Manager (173 executives, 
Salary 491 
Bonus 555 
Total comp' 1431 
# of options^ 482 
Options as %^ 1.07 
# of shares' 710 
Stock as %^ 2.44 
B-S value' 772 
Min value^ 788 
N-Markvalue^363 

Median 

173 firms) 
442 
280 
958 
235 
0.60 
185 
0.44 
95 
93 
45 

Top 2 Managers (330 executives, 180 firms) 
Salary 405 
Bonus 415 
Total comp 1097 
# of options 352 
Options as % 1.50 
# of shares 488 
Stock as % 2.93 
B-S value 622 
Min value 634 
N-Mark value 292 

340 
220 
684 
165 
0.87 
100 
0.58 
78 
80 
37 

Std. Dev. 

247 
1045 
1822 
811 
1.25 
1481 
4.97 
1495 
1510 
702 

228 
818 
1466 
646 
1.75 
1315 
6.15 
1325 
1336 
622 

Min. 

25 
0 
186 
0 
0 
0 
0 
0 
0 
0 

25 
0 
8 
0 
0 
0 
0 
0 
0 
0 

Max. 

1207 
7416 
10667 
8000 
7.69 
12329 
38.60 
8980 
8952 
4217 

1207 
7416 
10667 
8000 
10.36 
12329 
45.01 
9446 
9403 
4436 
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Table 5.1 Continued 
Group of exec Mean Median Std. Dev. Min. Max. 

Top 5 Managers (713 execufives, 187 firms) 
Salary 314 254 196 
Bonus 293 133 620 
Total comp 794 466 1118 
# of options 234 101 480 
Options as % 2.13 1.23 2.45 
# of shares 367 44 1569 
Stock as % 4.50 0.84 9.77 
B-S value 419 56 988 
Min value 427 58 997 
N-Mark value 197 26 464 

^This variable is the total compensation for the executive for the year prior to the merger. 
Total compensation here includes salary, bonus, other annual, total value of restricted 
stock granted, long-term incentive payouts, and all other compensation except options. 
^This is the number of options held by the executive for the year prior to the merger. 
^This is options as a percent of total company shares outstanding. 
'̂ This is the number of shares held by the executive for the year prior to the merger. 
^ This is the shares of stock as a percent of total company shares outstanding. 
' This is the value of the stock option holdings using the Black-Scholes model. 
^ This is the value of the stock option holdings using the Smith and Zimmerman model. 
^ This is the value of the stock option holdings using the non-marketability discount. 

0 
0 
8 
0 
0 
0 
0 
0 
0 
0 

1207 
7416 
10667 
8000 
15.02 
31320 
80.05 
9446 
9403 
4436 
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Group of exec Mean 

Top Manager (131 executives. 
Salary 542 
Bonus 674 
Total comp' 2461 
# of options^ 545 
Options as %-̂  1.00 
# of shares" 747 
Stock as %^ 2.95 
B-S value' 822 
Min value^ 845 
N-Markvalue^386 

Median 

131 firms) 
510 
415 
1537 
277 
0.51 
185 
1.25 
135 
159 
63 

Top 2 Managers (250 executives, 137 firms) 
Salary 446 
Bonus 501 
Total comp 1861 
# of options 391 
Options as % 1.31 
# of shares 501 
Stock as % 3.65 
B-S value 658 
Min value 675 
N-Mark value 309 

387 
275 
1171 
175 
0.63 
95 
1.49 
90 
90 
42 

Std. Dev. 

253 
1174 
2713. 
903 
1.11 
1630 
4.79 
1538 
1563 
722 

237 
920 
2269 
718 
1.49 
1443 
6.05 
1378 
1396 
647 

Min. 

25 
0 
230 
0 
0 
0 
0 
0 
0 
0 

25 
0 
147.1 
0 
0 
0 
0 
0 
0 
0 

Max. 

1207 
7416 
13030 
8000 
5.97 
12329 
39.08 
8980 
8952 
4217 

1207 
7416 
13030 
8000 
7.62 
12329 
48.71 
9446 
9403 
4436 
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Table 5.2 Continued 
Group of exec 

Top 5 Managers (537 
Salary 
Bonus 
Total comp 
# of options 
Options as % 
# of shares 
Stock as % 
B-S value 
Min value 

Mean 

executives. 
344 
354 
1315 
258 
1.85 
377 
5.48 
436 
449 

N-Mark value 205 

Median 

143 firms) 
284 
182 
723 
106 
1.00 
43 
2.03 
63 
65 
30 

Std. Dev. 

208 
700 
1747 
533 
2.09 
1735 
9.61 
1022 
1037 
480 

Min. 

0 
0 
17 
0 
0 
0 
0 
0 
0 
0 

Max. 

1207 
7416 
13030 
8000 
10.05 
31320 
81.87 
9446 
9403 
4436 

This variable is the total compensation for the executive for the year prior to the merger. 
Total compensation here includes salary, bonus, other annual, total value of restricted 
stock granted, long-term incentive payouts, and all other compensation except options. 
^This is the number of options held by the executive for the year prior to the merger. 
^This is options as a percent of total company shares outstanding. 
''This is the number of shares held by the executive for the year prior to the merger. 
^ This is the shares of stock as a percent of total company shares outstanding. 
' This is the value of the stock option holdings using the Black-Scholes model. 
^ This is the value of the stock option holdings using the Smith and Zimmerman model. 
^ This is the value of the stock option holdings using the non-marketability discount. 
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Table 5.3 Summary Statistics for Merger Data, NASDAQ Firms 
Group of exec Mean Median Std. Dev. Min. Max. 
Top Manager (42 executives, 42 firms) 

323 140 
159 168 
684 694 
170 352 
0.87 1.56 
168 836 
2.57 6.27 
56 1356 
63 1331 
26 637 

es, 43 firms) 
254 132 
122 144 
487 643 
109 305 
1.41 2.32 
105 741 
3.47 8.26 
52 1144 
58 1125 
24 537 

Salary 
Bonus 
Total comp' 
# of options^ 
Options as %̂  
# of shares" 
Stock as %^ 
B-S value' 
Min value^ 

332 
182 
853 
289 
1.40 
588 
5.09 
616 
609 

N-Mark v a W 289 
Vlanagers (80 < 
Salary 
Bonus 
Total comp 
# of options 
Options as % 
# of shares 
Stock as % 
B-S value 
Min value 

execu 
278 
146 
714 
231 
2.08 
444 
6.90 
510 
504 

N-Mark value 240 

133 
0 
186 
0 
0 
0 
0.23 
0 
0 
0 

100 
0 
8 
0 
0 
0 
0.32 
0 
0 
0 

900 
983 
3907 
1858 
7.69 
3157 
22.48 
6305 
6233 
2961 

900 
983 
3907 
1858 
10.36 
3157 
37.08 
6305 
6233 
2961 
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Table 5.3 Continued 
Group of exec Mean Median Std. Dev. Min. Max. 
Top 5 Managers (176 executives, 44 firms) 

Salary 222 198 111 
Bonus 107 77 118 
Total comp 549 332 528 
# of options 163 75 2498 
Options as % 3.04 2.02 3.22 
# of shares 333 56 810 
Stock as % 10.36 5.42 13.16 
B-S value 365 31 876 
Min value 361 30 863 
N-Mark value 171 14 411 

0 
0 
8 
0 
0.02 
0 
0.26 
0 
0 
0 

900 
983 
3907 
1858 
15.02 
7034 
70.82 
6305 
6233 
2961 

'This variable is the total compensation for the executive for the year prior to the merger. 
Total compensation here includes salary, bonus, other annual, total value of restricted 
stock granted, long-term incentive payouts, and all other compensation except options. 
^This is the number of options held by the executive for the year prior to the merger. 
^This is options as a percent of total company shares outstanding. 
"This is the number of shares held by the executive for the year prior to the merger. 
^ This is the shares of stock as a percent of total company shares outstanding. 
' This is the value of the stock option holdings using the Black-Scholes model. 
^ This is the value of the stock option holdings using the Smith and Zimmerman model. 
^ This is the value of the stock option holdings using the non-marketability discount. 
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Table 5.4 Mean/Median' Option Holdings^ of Top Managers in NYSE firms^ 
Involved in Mergers for Which the Postinvestment Variance Increases, Var+, 

and of Those for Which h Decreases, Var- (All Variance Changes) 

Var+ Var-
test statistic 
for difference" 

Ratio^ for Top Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 2 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 5 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

0.204714 
(0.117369) 
0.207319 
(0.113024) 
0.133676 
(0.058794) 

0.208196 
(0.118243) 
0.211047 
(0.119657) 
0.13672 
(0.059242) 

0.205168 
(0.114372) 
0.208859 
(0.121083) 
0.131332 
(0.057178) 

0.242903 
(0.167728) 
0.247073 
(0.169469) 
0.168548 
(0.086456) 

0.246671 
(0.180988) 
0.250592 
(0.193579) 
0.169365 
(0.094035) 

0.251495 
(0.204604) 
0.255675 
(0.217059) 
0.168752 
(0.107779) 

-0.823465 
(-0.578189) 
-0.853277 
(-0.653614) 
-0.953663 
(-0.578189) 

-0.857517 
(-0.641521) 
-0.878208 
(-0.617098) 
-0.916771 
(-0.641521) 

-1.10913 
(-0.927505) 
-1.11741 
(-0.957985) 
-1.15989 
(-0.927505) 

'The median stock option holdings are in parentheses below the mean stock option 
holdings. The test statistic from the signed ranked test is given in parentheses below the 
t-statistic for a one-tailed test in the test statistic column. 
^The stock option holding variable is calculated using only the new grants for the 
executives. The stock option holding variable is calculated by the value of the new grants 
(depending upon which valuation method is used) divided by total compensation for year. 
Total compensation includes salary, bonus, other annual, total value of restricted stock 
granted, total value of stock options granted, long-term incentive payouts, and all other 
compensation. 
^The sample size for the top manager group is 60 (Var+) and 71 (Var-). The sample size 
for the top 2 manager group is 63 (Var+) and 74 (Var-). The sample size for the top 5 
manager group is 67 (Var+) and 76 (Var-). 
" *** significant at the 1% level; ** significant at the 5% level; * significant at the 10% 
level. 
^The numbers appearing in the first two colunms of the table are the rafio of the 
calculated option value (depending on which valuation method is used) to total 
compensation. The numbers are not the calculated option values themselves. 
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Table 5.5 Mean/Median Option Holdings of Top Managers in NYSE firms 
Involved in Mergers for Which the Postinvestment Variance Increases, Var+, 
and of Those for Which it Decreases, Var- (Significant Variance Changes)' 

Ratio^ for Top Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 2 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 5 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Var+ 

0.172563 
(0.000585) 
0.174055 
(0) 
0.112482 
(0.000275) 

0.187566 
(0.024863) 
0.189231 
(0.026903) 
0.12543 
(0.011834) 

0.191333 
(0.058752) 
0.194738 
(0.068106) 
0.124345 
(0.028633) 

Var-

0.258996 
(0.184543) 
0.264758 
(0.199359) 
0.181001 
(0.096064) 

0.251711 
(0.180988) 
0.257471 
(0.193579) 
0.17436 
(0.094035) 

0.253454 
(0.190159) 
0.259714 
(0.216764) 
0.173505 
(0.099315) 

test statistic 
for difference^ 

-1.32407* 
(-1.31586*) 
-1.37873* 
(-1.46012') 
-1.3109* 
(-1.31586*) 

-0.998824 
(-1.18493) 
-1.05582 
(-1.20341) 
-0.944619 
(-1.18493) 

-1.02532 
(-1.15618) 
-1.0642 
(-1.16287) 
-1.01962 
(-1.15618) 

'This table only includes those firms for which there was a significant change in variance. 
Cochran's test was used to determine which changes in variance were significant. The 
sample size for the top manager group is 30 (Var+) and 37 (Var-). The sample size for 
the top 2 manager group is 32 (Var+) and 38 (Var-). The sample size for the top 5 
manager group is 34 (Var+) and 39 (Var-). 
^ *** significant at the 1% level; ** significant at the 5% level; * significant at the 10% 
level. 
^The numbers appearing in the first two columns of the table are the ratio of the 
calculated option value (depending on which valuation method is used) to total 
compensation. The numbers are not the calculated option values themselves. 
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Table 5.6 Mean/Median' Option Holdings^ of Top Managers in NASDAQ firms' 
Involved in Mergers for Which the Postinvestment Variance Increases, Var+, 

and of Those for Which it Decreases, Var- (All Variance Changes) 

Var+ Var-
test statistic 
for difference" 

Ratio"" for Top Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 2 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 5 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

0.290466 
(0.163555) 
0.289833 
(0.156455) 
0.22499 
(0.084101) 

0.303164 
(0.163555) 
0.302489 
(0.165572) 
0.234098 
(0.084101) 

0.307914 
(0.149468) 
0.307116 
(0.153026) 
0.229979 
(0.076234) 

0.200165 
(0.034976) 
0.202738 
(0.03336) 
0.138362 
(0.016735) 

0.214023 
(0.054221) 
0.21534 
(0.060181) 
0.145119 
(0.02636) 

0.22592 
(0.124527) 
0.227403 
(0.123455) 
0.149759 
(0.062614) 

0.92394 
(0.46344) 
0.89377 
(0.624745) 
1.06057 
(0.46344) 

0.938717 
(0.751441) 
0.920522 
(0.0803559) 
1.10978 
(0.751441) 

0.912505 
(0.62632) 
0.889957 
(0.663074) 
1.09089 
(0.62632) 

'The median stock option holdings are in parentheses below the mean stock option 
holdings. The test statistic from the signed ranked test is given in parentheses below the 
t-statistic for a one-tailed test in the test statistic column. 
^The stock option holding variable is calculated using only the new grants for the 
executives. The stock option holding variable is calculated by the value of the new grants 
(depending upon which valuation method is used) divided by total compensation for year. 
Total compensation includes salary, bonus, other annual, total value of restricted stock 
granted, total value of stock options granted, long-term incenfive payouts, and all other 
compensation. 
^The sample size for the top manager group is 21 (Var+) and 21 (Var-). The sample size 
for the top 2 manager group is 21 (Var+) and 22 (Var-). The sample size for the top 5 
manager group is 21 (Var+) and 23 (Var-). 
" *** significant at the 1% level; ** significant at the 5% level; * significant at the 10%) level. 
^The numbers appearing in the first two colmnns of the table are the rafio of the 
calculated option value (depending on which valuation method is used) to total 
compensation. The numbers are not the calculated option values themselves. 
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Table 5.7 Mean/Median Opfion Holdings of Top Managers in NASDAQ firms 
Involved in Mergers for Which the Postinvestment Variance Increases, Var+, 

and of Those for Which h Decreases, Var- (Significant Variance Changes)' 
test statisfic 

Var+ Var- for difference^ 
Ratio^ for Top Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 2 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 5 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

0.202663 
(0.020944) 
0.202461 
(0.025136) 
0.14504 
(0.009946) 

0.217191 
(0.058199) 
0.216919 
(0.057783) 
0.152291 
(0.028201) 

0.219955 
(0.10516) 
0.219647 
(0.104265) 
0.150585 
(0.0523) 

0.2026 
(0.035364) 
0.206299 
(0.044127) 
0.135473 
(0.016924) 

0.204883 
(0.054221) 
0.206602 
(0.060181) 
0.135163 
(0.02636) 

0.216744 
(0.079764) 
0.218749 
(0.083585) 
0.141393 
(0.039112) 

0.000589946 
(-0.542133) 
-0.0359757 
(-0.427662) 
0.114687 
(-0.542133) 

0.120592 
(0.0221516) 
0.101552 
(0.0221516) 
0.21555 
(0.0221516) 

0.0330036 
(0.0837423) 
0.00926533 
(0.0837423) 
0.123736 
(0.0837423) 

'This table only includes those firms for which there was a significant change in variance. 
Cochran's test was used to determine which changes in variance were significant. The 
sample size for the top manager group is 15 (Var+) and 13 (Var-). The sample size for 
the top 2 manager group is 15 (Var+) and 14 (Var-). The sample size for the top 5 
manager group is 15 (Var+) and 15 (Var-). 
^ *** significant at the 1% level; ** significant at the 5% level; * significant at the 10% 
level. 
^The numbers appearing in the first two columns of the table are the ratio of the 
calculated option value (depending on which valuation method is used) to total 
compensation. The numbers are not the calculated option values themselves. 
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Table 5.8 Mean/Median' Option Holdings' of Top Managers in NYSE firms' 
Involved in Mergers for Which the Postinvestment Leverage Increases, Lev+, 

and of Those for Which h Decreases, Lev-

Lev+ Lev-
test statistic 
for difference" 

Ratio for Top Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 2 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 5 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

0.209948 
(0.125269) 
0.212325 
(0.122844) 
0.141148 
(0.063013) 

0.217193 
(0.130581) 
0.219506 
(0.140662) 
0.144827 
(0.065884) 

0.229347 
(0.165279) 
0.23237 
(0.167522) 
0.150049 
(0.085078) 

0.2416 
(0.121882) 
0.24168 
(0.125932) 
0.16454 
(0.061239) 

0.241656 
(0.132931) 
0.246286 
(0.130467) 
0.164601 
(0.067192) 

0.230239 
(0.177966) 
0.235129 
(0.178301) 
0.19541 
(0.092284) 

-0.684216 
(-0.627628) 
-0.728469 
(-0.682273) 
-0.640567 
(-0.627628) 

-0.545713 
(-0.466351) 
-0.595325 
(-0.523517) 
-0.555667 
(-0.466351) 

-0.0213169 
(0.0425371) 
-0.0656973 
(-0.0510742) 
-0.0728801 
(0.0425371) 

'The median stock option holdings are in parentheses below the mean stock option 
holdings. The test statistic from the signed ranked test is given in parentheses below the 
t-statistic for a one-tailed test in the test statistic column. 
^The stock option holding variable is calculated using only the new grants for the 
executives. The stock option holding variable is calculated by the value of the new grants 
(depending upon which valuation method is used) divided by total compensation for year. 
Total compensation includes salary, bonus, other annual, total value of restricted stock 
granted, total value of stock options granted, long-term incentive payouts, and all other 
compensation. 
^The sample size for the top manager group is 67 (Lev+) and 64 (Lev-). The sample size 
for the top 2 manager group is 71 (Lev+) and 66 (Lev-). The sample size for the top 5 
manager group is 72 (Lev+) and 71 (Lev-). 
" *** significant at the 1% level; ** significant at the 5% level; * significant at the 10%) 
level. 
^The numbers appearing in the first two columns of the table are the ratio of the 
calculated option value (depending on which valuation method is used) to total 
compensation. The numbers are not the calculated option values themselves. 
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Table 5.9 Mean/Median' Opfion 
Involved in Mergers for Which 

and of Those 

Holdings^ of Top Managers in NASDAQ firms^ 
The Postinvestment Leverage Increases, Lev+, 
for Which it Decreases, Lev-

Ratio" for Top Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 2 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 5 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Lev+ 

0.265428 
(0.16264) 
0.263377 
(0.150205) 
0.190952 
(0.083589) 

0.276094 
(0.169352) 
0.27414 
(0.165572) 
0.198604 
(0.087376) 

0.289451 
(0.192476) 
0.287627 
(0.185167) 
0.202393 
(0.101107) 

Lev-

0.126518 
(3.76 E-16) 
0.132674 
(0) 
0.0881652 
(1.76 E-16) 

0.146306 
(0.020244) 
0.150506 
(0.019808) 
0.097843 
(0.00961) 

0.149589 
(0.081908) 
0.153936 
(0.079508) 
0.0977249 
(0.040211) 

test statistic 
for difference" 

1.39757' 
(1.29199*) 
1.31527' 
(1.44331*) 
1.27071 
(1.29199*) 

1.32742' 
(1.26612) 
1.26581 
(1.38164*) 
1.24171 
(1.26612) 

1.50296* 
(1.24395) 
1.43734' 
(1.33696') 
1.38844' 
(1.24395) 

'The median stock option holdings are in parentheses below the mean stock option 
holdings. The test statistic from the signed ranked test is given in parentheses below the 
t-statistic for a one-tailed test in the test statistic column. 
^The stock option holding variable is calculated using only the new grants for the 
executives. The stock option holding variable is calculated by the value of the new grants 
(depending upon which valuation method is used) divided by total compensation for year. 
Total compensation includes salary, bonus, other annual, total value of restricted stock 
granted, total value of stock options granted, long-term incentive payouts, and all other 
compensation. 
^The sample size for the top manager group is 24 (Lev+) and 13 (Lev-). The sample size 
for the top 2 manager group is 25 (Lev+) and 13 (Lev-). The sample size for the top 5 
manager group is 26 (Lev+) and 13 (Lev-). 
"*** significant at the 1% level; ** significant at the 5% level; * significant at the 10% level. 
^The numbers appearing in the first two columns of the table are the ratio of the 
calculated option value (depending on which valuation method is used) to total 
compensation. The numbers are not the calculated option values themselves. 
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Table 5.10 Mean/Median' Opfion Holdings" of Top Managers in NYSE firms^ 
Involved in Mergers for Which the Postinvestment Variance and Leverage 

Both Increase (+) and Both Decrease(-) 

+ 
Ratio^ for Top Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 2 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 5 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

0.236358 
(0.136693) 
0.236953 
(0.151249) 
0.157336 
(0.06921) 

0.226888 
(0.129235) 
0.227826 
(0.138938) 
0.150342 
(0.065156) 

0.233675 
(0.161376) 
0.236283 
(0.152001) 
0.151032 
(0.082876) 

0.292212 
(0.213551) 
0.296167 
(0.240276) 
0.204351 
(0.113323) 

0.279383 
(0.202336) 
0.283323 
(0.215209) 
0.194228 
(0.10644) 

0.272419 
(0.21973) 
0.277109 
(0.217353) 
0.183996 
(0.116797) 

test statistic 
for difference" 

-0.874383 
(-0.715955) 
-0.923385 
(-0.828195) 
-0.925584 
(-0.715955) 

-0.855573 
(-0.655226) 
-0.901184 
(-0.73151) 
-0.895866 
(-0.655226) 

-0.679918 
(-0.525913) 
-0.713559 
(-0.627386) 
-0.746752 
(-0.525913) 

'The median stock option holdings are in parentheses below the mean stock option 
holdings. The test statistic from the signed ranked test is given in parentheses below the 
t-statistic for a one-tailed test in the test statistic column. 
^The stock option holding variable is calculated using only the new grants for the 
executives. The stock option holding variable is calculated by the value of the new grants 
(depending upon which valuation method is used) divided by total compensation for year. 
Total compensation includes salary, bonus, other annual, total value of restricted stock 
granted, total value of stock options granted, long-term incentive payouts, and all other 
compensation. 
^The sample size for the top manager group is 36 (+) and 40 (-). The sample size for the 
top 2 manager group is 38 (+) and 41 (-). The sample size for the top 5 manager group is 
39 (+) and 43 (-). 
"*** significant at the 1% level; ** significant at the 5% level; * significant at the 10% level. 
^The numbers appearing in the first two columns of the table are the rafio of the 
calculated opfion value (depending on which valuation method is used) to total 
compensation. The numbers are not the calculated option values themselves. 
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Table 5.11 Mean/Median' Option Holdings^ of Top Managers in NASDAQ firms^ 
Involved in Mergers for Which the Postinvestment Variance and Leverage 

Both Increase (+) and Both Decrease(-) 

Ratio" for Top Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 2 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 5 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

+ 

0.320466 
(0.185423) 
0.316377 
(0.181363) 
0.235694 
(0.096572) 

0.339622 
(0.250394) 
0.335633 
(0.248673) 
0.252827 
(0.135593) 

0.343008 
(0.228379) 
0.339365 
(0.217307) 
0.249989 
(0.122029) 

-

0.0929104 
(0.000641) 
0.0984394 
(0) 
0.0520763 
(0.000301) 

0.12967 
(0.020244) 
0.126093 
(0.01908) 
0.0687582 
(0.00961) 

0.114571 
(0.26286) 
0.117848 
(0.024784) 
0.0629084 
(0.012518) 

test statistic 
for difference" 

1.72053* 
(1.27753) 
1.63854' 
(1.45738') 
1.65272' 
(1.27753) 

1.61273* 
(1.51131') 
1.56095* 
(1.51706*) 
1.58257* 
(1.51131*) 

1.76426** 
(1.50788*) 
1.70099* 
(1.59085') 
1.72009' 
(1.50788*) 

'The median stock option holdings are in parentheses below the mean stock option 
holdings. The test statistic from the signed ranked test is given in parentheses below the 
t-statistic for a one-tailed test in the test statistic column. 
^The stock option holding variable is calculated using only the new grants for the 
executives. The stock option holding variable is calculated by the value of the new grants 
(depending upon which valuation method is used) divided by total compensation for year. 
Total compensation includes salary, bonus, other annual, total value of restricted stock 
granted, total value of stock options granted, long-term incentive payouts, and all other 
compensation. 
^The sample size for the top manager group is 13 (+) and 7 (-). The sample size for the 
top 2 manager group is 13 (+) and 7 (-). The sample size for the top 5 manager group is 
13(+)and7(-). 
"*** significant at the 1% level; ** significant at the 5% level; * significant at the 10%) level. 
^The numbers appearing in the first two columns of the table are the rafio of the 
calculated option value (depending on which valuation method is used) to total 
compensation. The numbers are not the calculated option values themselves. 
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Table 5.12 Stunmary Statistics (statistics are in thousands) for Divestiture Data 

Group of exec Mean Median 
Top Manager (36 executives, 36 firms) 

Salary 
Bonus 
Total comp' 
# of options^ 
Options as %^ 
# of shares" 
Stock as %^ 
B-S value' 
Min value^ 

487 
422 
1553 
332 
1.10 
415 
1.90 
846 
899 

N-Markvalue^397 
\danagers (68 < 
Salary 
Bonus 
Total comp 
# of options 
Options as % 
# of shares 
Stock as % 
B-S value 
Min value 

execut 
424 
335 
1176 
283 
1.59 
261 
2.02 
492 
520 

Std. Dev. 

N-Mark value 231 

391.226 
253 
1041 
204 
0.80 
98 
0.37 
50 
52 
23 

irms) 
332 
199 
788 
113 
0.81 
58 
0.39 
3 
0 
1 

282 
666 
1693 
567 
1.87 
1057 
4.59 
2761 
3009 
1297 

278 
556 
1357 
511 
3.01 
792 
4.49 
2038 
2218 
957 

Min. Max. 

0.001 
0 
211 
0 
0 
1 
0.004 
0 
0 
0 

0.001 
0 
53 
0 
0 
0 
0 
0 
0 
0 

1250 
3808 
7458 
3165 
10.58 
6010 
20.09 
13983 
15814 
6567 

1250 
3808 
7458 
3165 
17.63 
6010 
20.18 
13983 
15814 
15719 
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Table 5.12 Continued 

Group of exec 

Top 5 Managers (155 
Salary 
Bonus 
Total comp 
# of options 
Options as % 
# of shares 
Stock as % 
B-S value 
Min value 

Mean 

executives, 
322 
223 
794 
172 
2.04 
309 
4.14 
265 
279 

N-Mark value 124 

Median 

42 firms) 
246 
120 
445 
61 
1.04 
33 
0.86 
5 
0 
2 

Std. Dev. 

231 
410 
1003 
371 
3.35 
1218 
9.20 
1368 
1487 
642 

Min. 

0.001 
0 
30 
0 
0 
0 
0 
0 
0 
0 

Max. 

1250 
3808 
7458 
3165 
18.05 
10402 
44.91 
13983 
15814 
6567 

This variable is the total compensation for the executive for the year prior to the merger. 
Total compensation here includes salary, bonus, other annual, total value of restricted 
stock granted, long-term incentive payouts, and all other compensation except options/ 
^This is the number of options held by the executive for the year prior of the divestimre. 
^This is options as a percent of total company shares outstanding. 
"This is the number of shares held by the executive for the year prior to the divestiture. 
^ This is the shares of stock as a percent of total company shares outstanding. 
' This is the value of the stock option holdings using the Black-Scholes model. 
^ This is the value of the stock option holdings using the Smith and Zimmerman model. 
^ This is the \'alue of the stock option holdings using the non-marketability discount. 
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Table 5.13 Mean/Median' Option Holdings^ of Top Managers in NYSE firms^ 
Involved in Divesfitures, for Which the Postinvestment Variance Increases, Var+, and of 

Those for Which h Decreases, Var- (All Variance Changes) 
test statistic 

Var+ Var- for difference" 
Ratio^ for Top Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 2 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 5 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

0.185982 
(0.066601) 
0.190943 
(0.070844) 
0.125087 
(0.032427) 

0.137016 
(0.033539) 
0.141423 
(0.044466) 
0.0852344 
(0.016224) 

0.168434 
(0.075598) 
0.174738 
(0.079813) 
0.100032 
(0.036984) 

0.138893 
(0.000145) 
0.139983 

(0) 
0.0958266 
(6.79E-05) 

0.137391 
(8.51E-05) 
0.13874 

(0) 
0.0957874 
(4E-05) 

0.122021 
(0.013699) 
0.12356 
(0.013065) 
0.0836057 
(0.006527) 

0.510124 
(0.671963) 
0.549679 
(0.883452) 
0.411614 
(0.671963) 

-0.00455976 
(0.178916) 
0.0324788 
(0.430121) 
-0.173598 
(0.178916) 

0.635447 
(1.04665) 
0.695575 
(1.42477*) 
0.30692 
(1.04665) 

'The median stock option holdings are in parentheses below the mean stock option 
holdings. The test statistic from the signed ranked test is given in parentheses below the 
t-statistic for a one-tailed test in the test statistic column. 
^The stock option holding variable is calculated using only the new grants for the 
executives. The stock option holding variable is calculated by the value of the new grants 
(depending upon which valuation method is used) divided by total compensation for year. 
Total compensation includes salary, bonus, other annual, total value of restricted stock 
granted, total value of stock options granted, long-term incentive payouts, and all other 
compensation. 
^The sample size for the top manager group is 12 (Var+) and 20 (Var-). The sample size 
for the top 2 manager group is 14 (Var+) and 20 (Var-). The sample size for the top 5 
manager group is 15 (Var+) and 22 (Var-). 
"*** significant at the 1% level; ** significant at the 5% level; * significant at the 10% level. 
^The numbers appearing in the first two columns of the table are the ratio of the 
calculated option value (depending on which valuafion method is used) to total 
compensation. The numbers are not the calculated option values themselves. 
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Table 5.14 Mean/Median Option Holdings of Top Managers in NYSE firms 
Involved in Divestitures, for Which the Postinvestment Variance Increases, Var+, and of 

Those for Which it Decreases, Var- (Significant Variance Changes)' 

• r 

Ratio^ for Top Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 2 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 5 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Var+ 

0.116517 
(0.00675) 
0.117971 
(0) 
0.086541 
(0.003181) 

0.093165 
(0.006333) 
0.095072 
(0) 
0.061084 
(0.002984) 

0.092491 
(0.007037) 
0.094902 
(0.021111) 
0.057432 
(0.003317) 

Var-

0.0837 
(0.000259) 
0.08375 
(0) 
0.04742 
(0.000122) 

0.08511 
(0.00014) 
0.085466 
(0) 
0.051695 
(6.58E-05) 

0.071 
(0.027322) 
0.071733 
(0.026131) 
0.040522 
(0.013019) 

test statistic 
for difference^ 

0.356803 
(-0.368417) 
0.374358 
(-0.346964) 
0.589116 
(-0.368417) 

0.0921976 
(-0.286547) 
0.110768 
(-0.346964) 
0.159863 
(-0.286547) 

0.301861 
(-0.286529) 
0.328476 
(0.0370117) 
0.372993 
(-0.286529) 

'This table only includes those firms for which there was a significant change in variance. 
Cochran's test was used to determine which changes in variance were significant. The 
sample size for the top manager group is 7 (Var+) and 13 (Var-). The sample size for the 
top 2 manager group is 7 (Var+) and 13 (Var-). The sample size for the top 5 manager 
group is 7 (Var+) and 15 (Var-). 
^ *** significant at the 1% level; ** significant at the 5% level; * significant at the 10%) 
level. 
^The numbers appearing in the first two columns of the table are the ratio of the 
calculated option value (depending on which valuation method is used) to total 
compensation. The numbers are not the calculated option values themselves. 
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Table 5.15 Mean/Median' Option Holdmgs^ of Top Managers in NYSE fums^ 
Involved m Divestitures for Which the Postmvestment Leverage Increases, Lev+, and of 

Those for Which it Decreases, Lev-

Ratio^ for Top Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 2 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 5 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Lev-r 

0.0511159 
(1.26E-17) 
0.0530376 
(0) 
0.0275054 
(5.9E-18) 

0.0455254 
(0.032293) 
0.0471984 
(0) 
0.0245868 
(2.95E-18) 

0.0849087 
(3.23E-05) 
0.0883294 
(0) 
0.0467947 
(1.52E-05) 

Lev-

0.186073 
(0.066347) 
0.188788 
(0.070741) 
0.129002 
(0.032293) 

0.165455 
(0.037683) 
0.168352 
(0.035931) 
0.112013 
(0.018057) 

0.158814 
(0.048753) 
0.162301 
(0.045515) 
0.104238 
(0.023502) 

test statistic 
for difference" 

-1.27636 
(-1.31925) 
-1.2775 
(-1.29926*) 
-1.24687 
(-1.31925) 

-1.29085 
(-1.39082') 
-1.29705 
(-1.45373*) 
-1.26979 
(-1.39082') 

-0.88905 
(.0.804445) 
-0.882013 
(-0.879332) 
-0.948625 
(-0.804445 

'The median stock option holdings are in parentheses below the mean stock option 
holdings. The test statistic from the signed ranked test is given in parentheses below the 
t-statistic for a one-tailed test in the test statistic colunm. 
^The stock option holding variable is calculated using ordy the new grants for the 
executives. The stock option holding variable is calculated by the value of the new grants 
(depending upon which valuation method is used) divided by total compensation for year. 
Total compensation includes salary, bonus, other aimual, total value of restricted stock 
granted, total value of stock options granted, long-term incentive payouts, and all other 
compensation. 
^The sample size for the top manager group is 7 (Lev+) and 25 (Lev-). The sample size 
for the top 2 manager group is 8 (Lev+) and 26 (Lev-). The sample size for the top 5 
manager group is 9 (Lev+) and 28 (Lev-). 
" "* significant at the 1% level; *' significant at the 5% level; * significant at the 10% 
level. 
^The numbers appearing in the first two columns of the table are the ratio of the 
calculated option value (depending on which valuation method is used) to total 
compensation. The numbers are not the calculated option values themselves. 
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Table 5.16 Mean/Median' Option Holdings^ of Top Managers in NYSE firms^ 
Involved in Mergers and Divestitures, for Which the Postinvestment Variance Increases, 

Var+, and of Those for Which it Decreases, Var-

Var+ Var-
test statistic 
for difference" 

Ratio for Top Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 2 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 5 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

0.201592 
(0.090273) 
0.204589 
(0.105284) 
0.32245 
(0.044551) 

0.195254 
(0.080703) 
0.198388 
(0.107906) 
0.127359 
(0.039593) 

0.198449 
(0.112095) 
0.202617 
(0.110528) 
0.125606 
(0.055969) 

0.220043 
(0.091408) 
0.223537 
(0.100905) 
0.152565 
(0.045112) 

0.22342 
(0.107567) 
0.226794 
(0.115479) 
0.15371 
(0.05357) 

0.22243 
(0.094802) 
0.226017 
(0.111944) 
0.149637 
(0.046877) 

-0.445291 
(-0.130443) 
-0.455023 
(-0.101866) 
-0.625535 
(-0.130443) 

-0.709538 
(-0.393236) 
-0.712646 
(-0.287575) 
-0.847573 
(-0.393236) 

-0.652711 
(-0.295699) 
-0.634278 
(-0.18666) 
-0.856511 
(-0.295699) 

'The median stock option holdings are in parentheses below the mean stock option 
holdings. The test statistic from the signed ranked test is given in parentheses below the 
t-statistic for a one-tailed test in the test statistic column. 
^The stock option holding variable is calculated using only the new grants for the 
executives. The stock option holding variable is calculated by the value of the new grants 
(depending upon which valuation method is used) divided by total compensation for year. 
Total compensation includes salary, bonus, other annual, total value of restricted stock 
granted, total value of stock options granted, long-term incentive payouts, and all other 
compensation. 
^The sample size for the top manager group is 72 (Var+) and 91 (Var-). The sample size 
for the top 2 manager group is 77 (Var+) and 94 (Var-). The sample size for the top 5 
manager group is 82 (Var+) and 98 (Var-). 
" *** significant at the 1% level; ** significant at the 5% level; * significant at the 10%) 
level. 
^The numbers appearing in the first two columns of the table are the ratio of the 
calculated option value (depending on which valuation method is used) to total 
compensation. The numbers are not the calculated option values themselves. 
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Table 5.17 Mean/Median' Option Holdings^ of Top Managers in NASDAQ firms^ 
Involved in Mergers and Divestitures for Which the Postinvestment Variance Increases, 

Var+, and of Those for Which it Decreases, Var-

Var+ Var-
test statistic 
for difference" 

Ratio for Top Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 2 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 5 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

0.285241 
(0.163555) 
0.284368 
(0.156455) 
0.217852 
(0.084101) 

0.300609 
(0.163555) 
0.298065 
(0.165572) 
0.228773 
(0.084101) 

0.306904 
(0.149468) 
0.304809 
(0.153026) 
0.226073 
(0.076234) 

0.197906 
(0.035364) 
0.200367 
(0.044127) 
0.134221 
(0.016924) 

0.210077 
(0.104172) 
0.211402 
(0.109718) 
0.140215 
(0.051995) 

0.22099 
(0.140562) 
0.22154 
(0.135376) 
0.143551 
(0.071383) 

0.966913 
(0.469532) 
0.932898 
(0.509773) 
1.11236 
(0.469532) 

1.02903 
(0.828095) 
0.985689 
(0.724757) 
1.19689 
(0.828095) 

1.0517 
(0.603548) 
1.02121 
(0.654771) 
1.23786 
(0.603548) 

'The median stock option holdings are in parentheses below the mean stock option 
holdings. The test statistic from the signed ranked test is given in parentheses below the 
t-statistic for a one-tailed test in the test statistic column. 
^The stock option holding variable is calculated using only the new grants for the 
executives. The stock option holding variable is calculated by the value of the new grants 
(depending upon which valuation method is used) divided by total compensation for year. 
Total compensation includes salary, bonus, other annual, total value of restricted stock 
granted, total value of stock options granted, long-term incentive payouts, and all other 
compensation. 
^The sample size for the top manager group is 23 (Var+) and 23 (Var-). The sample size 
for the top 2 manager group is 23 (Var+) and 24 (Var-). The sample size for the top 5 
manager group is 23 (Var+) and 26 (Var-). 
" *** significant at the 1% level; ** significant at the 5% level; * significant at the 10% 
level. 
^The numbers appearing in the first two columns of the table are the ratio of the 
calculated option value (depending on which valuation method is used) to total 
compensation. The numbers are not the calculated option values themselves. 
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Table 5.18 Mean/Median' Option Holdings^ of Top Managers m NYSE firms^ 
Involved in Mergers and Divestitures for Which the Postmvestment Leverage Increases. 

Lev+, and of Those for Which h Decreases, Lev-

Lev+ Lev-
test statistic 
for difference" 

Ratio^for Top Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discoimt 

Ratio for Top 2 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 5 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

0.194923 
(0.090626) 
0.197258 
(0.097233) 
0.130398 
(0.044731) 

0.199809 
(0.114605) 
0.202057 
(0.122844) 
0.13265 
(0.057302) 

0.213298 
(0.12121) 
0.216366 
(0.140662) 
0.138576 
(0.060831) 

0.226003 
(0.091408) 
0.230059 
(0.102661) 
0.154557 
(0.045112) 

0.220121 
(0.082524) 
0.224261 
(0.101912) 
0.149739 
(0.040528) 

0.210038 
(0.082592) 
0.214531 
(0.102885) 
0.138783 
(0.040562) 

-0.752862 
(-0.707979) 
-0.790784 
(-0.75599) 
-0.746002 
(-0.707979) 

-0.512359 
(-0.423692) 
-0.557873 
(-0.477245) 
-0.550115 
(-0.423692) 

0.0885267 
(0.147284) 
0.0496085 
(0.0218973) 
-0.00735066 
(0.147284) 

'The median stock option holdings are in parentheses below the mean stock option 
holdings. The test statistic from the signed ranked test is given in parentheses below the 
t-statistic for a one-tailed test in the test statistic column. 
^The stock option holding variable is calculated using only the new grants for the 
executives. The stock option holding variable is calculated by the value of the new grants 
(depending upon which valuation method is used) divided by total compensation for year. 
Total compensation includes salary, bonus, other aimual, total value of restricted stock 
granted, total value of stock options granted, long-term incentive payouts, and all other 
compensation. 
^ e sample size for the top manager group is 74 (Lev+) and 89 (Lev-). The sample size 
for the top 2 manager group is 79 (Lev+) and 92 (Lev-). The sample size for the top 5 
manager group is 81 (Lev+) and 99 (Lev-). 
'* **' significant at the \% level; ** significant at the 5% level; * significant at the 10% 
level. 
^The numbers appearing in the first two columns of the table are the ratio of the 
calculated option value (depending on which valuation method is used) to total 
compensation. The numbers are not the calculated option values themselves. 
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Table 5.19 Mean/Median' Option Holdings^ of Top Managers in NASDAQ firms^ 
Involved in Mergers and Divesititures for Which the Postinvestment Leverage Increases. 

Lev+, and of Those for Which it Decreases, Lev-

Ratio" for Top Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 2 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 5 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Lev+ 

0.265428 
(0.16264) 
0.263377 
(0.150205) 
0.190952 
(0.083589) 

0.276094 
(0.169352) 
0.27414 
(0.165572) 
0.198604 
(0.087376) 

0.287471 
(0.228379) 
0.284873 
(0.21329) 
0.199588 
(0.122029) 

Lev-

0.124664 
(0.001086) 
0.129731 
(0) 
0.083022 
(0.00051) 

0.142147 
(0.044508) 
0.143296 
(0.033778) 
0.091451 
(0.021414) 

0.146092 
(0.093534) 
0.148173 
(0.091887) 
0.091903 
(0.046256) 

test statistic 
for difference" 

1.56812' 
(1.19921) 
1.48913' 
(1.45083*) 
1.4802' 
(1.19921) 

1.51916* 
(1.21794) 
1.483111* 
(1.44542') 
1.4655' 
(1.21794) 

1.71898' 
(1.32513') 
1.6609' 
(1.40326*) 
1.61475* 
(1.32513*) 

'The median stock option holdings are in parentheses below the mean stock option 
holdings. The test statistic from the signed ranked test is given in parentheses below the 
t-statistic for a one-tailed test in the test statistic column. 
^The stock option holding variable is calculated using only the new grants for the 
executives. The stock option holding variable is calculated by the value of the new grants 
(depending upon which valuation method is used) divided by total compensation for year. 
Total compensation includes salary, bonus, other annual, total value of restricted stock 
granted, total value of stock options granted, long-term incentive payouts, and all other 
compensation. 
^The sample size for the top manager group is 24 (Lev+) and 16 (Lev-). The sample size 
for the top 2 manager group is 25 (Lev+) and 16 (Lev-). The sample size for the top 5 
manager group is 27 (Lev+) and 16 (Lev-). 
" *** significant at the 1% level; ** significant at the 5% level; * significant at the 10%) 
level. 
^The numbers appearing in the first two columns of the table are the ratio of the 
calculated option value (depending on which valuation method is used) to total 
compensation. The numbers are not the calculated option values themselves. 
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Table 5.20 Mean/Median' Option Holdmgs^ of Top Managers 
Involved m Mergers and Di\ estitures for Which the Postmvestment 

Leverage Both Increase (~) and Both Decrease(-) 

in NYSE firms' 
X'ariance and 

test statistic 
for difference" 

Ratio for Top Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketabilit} Discount 

Ratio for Top 2 Managers Using 
Black-Scholes \ alue 

Minimum \'̂ alue 

Non Marketabihty Discount 

Ratio for Top 5 Managers Using 
Black-Scholes \'alue 

Minimum Value 

Non Marketability Discount 

0.22997 
(0.135308J 
0.230549 
(0.145181) 
0.153083 
(0.068453) 

0.215544 
(0.123066) 
0.216434 
(0.13383) 
0.142825 
(0.061835) 

0.22523 
(0.141293) 
0.228022 
(0.146331) 
0.144988 
(0.071853) 

0.261269 
(0.1383) 
0.264354 
(0.143462) 
0.183297 
(0.070358) 

0.251606 
(0.108909) 
0.25479 
(0.118314) 
0.176044 
(0.054279) 

0.23696 
(0.093465) 
0.240694 
(0.112541) 
0.161513 
(0.046181) 

-0.524793 
(-0.292946) 
-0.563628 
(-0.366871) 
-0.639626 
(-0.292946) 

-0.6131618 
(-0.390976) 
-0.668306 
(-0.427396) 
-0.735053 
(-0.390976) 

-0.223631 
(-0.0588326) 
-0.240079 
(-0.0734173) 
-0.409575 
(-0.0588326) 

'The median stock option holdings are in parentheses below the mean stock option 
holdings. The test statistic from the signed ranked test is given in parentheses below the 
t-statistic for a one-tailed test in the test statistic column. 
^The stock option holding variable is calcidated using only the new grants for the 
executives. The stock option holding variable is calculated by the value of the new grants 
(depending upon which valuation method is used) divided b}' total compensation for year. 
Total compensation includes salary, bonus, other annual, total value of restricted stock 
granted, total value of stock options granted, long-term incentive payouts, and all other 
compensation. 
^The sample size for the top manager group is 37 (-) and 54 (-). The sample size for the 
top 2 manager group is 40 (-) and 55 (-). The sample size for the top 5 manager group is 
42 (+) and 59 (-). 
" ' " significant at the !%> level; ** significant at the 5% level;' significant at the 10% 
level. 
*The numbers appearing in the first two columns of the table are the ratio of the 
calculated option value (depending on which valuation method is used) to total 
compensation. The numbers are not the calculated option values themselves. 
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Table 5.21 Mean/Median' Option Holdings^ of Top Managers in NASDAQ firms' 
Involved in Mergers and Divestitures for Which the Postinvestment Variance and 

Leverage Both Increase (+) and Both Decrease(-) 

Ratio" for Top Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 2 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 5 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

+ 

0.320466 
(0.185423) 
0.316377 
(0.181363) 
0.235694 
(0.096572) 

0.339622 
(0.250394) 
0.335633 
(0.248673) 
0.252827 
(0.135593) 

0.343008 
(0.228379) 
0.339365 
(0.217307) 
0.249989 
(0.122029) 

-

0.110971 
(0.035364) 
0.115556 
(0.03336) 
0.060668 
(0.016924) 

0.133457 
(0.131135) 
0.135423 
(0.138518) 
0.072651 
(0.066184) 

0.123953 
(0.12707) 
0.126824 
(0.13426) 
0.066839 
(0.063985) 

test statistic 
for difference" 

1.79637*' 
(1.20885) 
1.71358' 
(1.35719*) 
1.79219** 
(1.20885) 

1.75379** 
(1.47328') 
1.69709* 
(1.41033*) 
1.76434** 
(1.47328') 

1.9248*' 
(1.47078*) 
1.85744** 
(1.47328') 
1.91802** 
(1.47078*) 

'The median stock option holdings are in parentheses below the mean stock option 
holdings. The test statistic from the signed ranked test is given in parentheses below the 
t-statistic for a one-tailed test in the test statistic column. 
^The stock option holding variable is calculated using only the new grants for the 
executives. The stock option holding variable is calculated by the value of the new grants 
(depending upon which valuation method is used) divided by total compensation for year. 
Total compensation includes salary, bonus, other annual, total value of restricted stock 
granted, total value of stock options granted, long-term incentive payouts, and all other 
compensation. 
'The sample size for the top manager group is 13 (+) and 9 (-). The sample size for the 
top 2 manager group is 13 (+) and 9 (-). The sample size for the top 5 manager group is 
13(+)and9(-). 
" *** significant at the 1% level; ** significant at the 5% level; * significant at the 10%) 
level. 
^The numbers appearing in the first two columns of the table are the ratio of the 
calculated option value (depending on which valuation method is used) to total 
compensation. The numbers are not the calculated option values themselves. 
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Table 5.22 Mean Stock and Option Holdings' of Top Managers in NYSE firms-
Involved m Mergers and Divestitures for Which die Postin\estment Variance Increases. 

\'ar^. and of Those for Which it Decreases, Var-

Ratiofor Top Manager Using 

Black-Scholes Value 

Var-

6.10562 

\'ar-

9.59668 

t statistic 
for difference' 

-1.38549' 

Minimum \'alue 6.13277 9.62525 -1.37673' 

Non Marketabilit\ Discount 6.9559 11.6156 -1.37776' 

Ratio for Top 2 Managers Using 

Black-Scholes \ alue 7.03898 7.237 -0.0732515 

Minimum Value 7.0474 7.25712 -0.077404 

Non Ma^ketabilit^ Discount .6554 8.62044 -0.321775 

Ratio for Top 5 Managers Using 

Black-Scholes \'alue 4.88385 7.77012 -1.57469' 

Minimum Value 4.89039 7.78774 -1.57664' 

Non Marketabilit\' Discount 5.33618 9.31464 1.76014' 

'The stock and stock option holding \ ariable is calculated using only the new grants for 
the executi\'es. The stock option holding \ ariable is calculated b}- the \-alue of the new-
grants (depending upon which valuation method is used) plus the value of stock holdings 
divided by total compensation for year. Total compensation includes salary, bonus, other 
aimual, total value of restricted stock granted, total \alue of stock options granted, long-
term incentive payouts, and all other compensation. 
^The sample size for the top manager group is 72 (Var-) and 91 (Var-). The sample size 
for the top 2 manager group is 77 (Var-) and 94 (Var-). The sample size for the top 5 
manager group is 82 (^'ar-) and 98 (Var-). 
' *** significant at the 1% level; *' significant at the 5% level;' significant at the 10%) 
level. 
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Table 5.23 Mean Stock and Option Holdings' of Top Managers in NYSE firms^ 
Involved in Mergers and Divestitures for Which the Postinvestment Leverage Increases, 

Lev+, and of Those for Which it Decreases, Lev-

Lev+ 
Ratio for Top Manager Using 

Black-Scholes Value 8.11499 

Lev-

8.00442 

t statistic 
for difference' 

0.0437341 

Miiumum Value 8.14409 8.0314 0.0442802 

Non Marketability Discount 9.04492 

Ratio for Top 2 Managers Using 

9.98336 -0.276633 

Black-Scholes Value 8.85913 5.67836 1.18393 

Minimum Value 8.87215 5.69477 1.17992 

Non Marketability Discount 9.6158 

Ratio for Top 5 Managers Using 

6.95806 0.889841 

Black-Scholes Value 6.14626 6.70808 -0.304158 

Minimum Value 6.15559 6.7233 -0.30655 

Non Marketability Discount 6.77299 8.09888 -0.581492 

'The stock and stock option holding variable is calculated using only the new grants for 
the executives. The stock option holding variable is calculated by the value of the new 
grants(depending upon which valuation method is used) plus the value of common stock 
holdings divided by total compensation for year. Total compensation includes salary, 
bonus, other annual, total value of restricted stock granted, total value of stock options 
granted, long-term incentive payouts, and all other compensation. 
^The sample size for the top manager group is 74 (Lev+) and 89(Lev-). The sample size 
for the top 2 manager group is 79 (Lev+) and 92 (Lev-). The sample size for the top 5 
manager group is 81 (Lev+) and 99 (Lev-). 
' *** significant at the 1% level; ** significant at the 5% level; * significant at the 10% 
level. 
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Table 5.24 Mean Stock and Option Holdings' of Top Managers in NYSE firms^ 
Involved in Mergers and Divestitures for Which the Postinvestment Variance and 

Leverage Both Increase (+) and Both Decrease(-) 

Ratio for Top Manager Using 

Black-Scholes Value 

+ 

7.28207 10.0412 

t statistic 
for difference' 

-0.731023 

Minimum Value 7.34666 10.0937 -0.720973 

Non Marketability Discount 8.74575 13.172 -0.799489 

Ratio for Top 2 Managers Using 

Black-Scholes Value 10.2615 7.10667 0.716649 

Minimum Value 10.2883 7.14184 0.712973 

Non Marketability Discount 11.3044 9.14268 0.435902 

Ratio for Top 5 Managers Using 

Black-Scholes Value 6.46513 9.0705 -0.879996 

Minimum Value 6.4818 9.09883 -0.881682 

Non Marketability Discount 7.17757 11.2827 1.09394 

The stock and stock option holding variable is calculated using only the new grants for 
the executives. The stock option holding variable is calculated by the value of the new 
grants (depending upon which valuation method is used) plus the value of stock holdings 
divided by total compensation for year. Total compensation includes salary, bonus, other 
aimual, total value of restricted stock granted, total value of stock options granted, long-
term incentive payouts, and all other compensation. 
^The sample size for the top manager group is 37 (+) and 54 (-). The sample size for the 
top 2 manager group is 40 (+) and 55(-). The sample size for the top 5 manager group is 
42 (+) and 59 (-). 
'*** significant at the 1% level; ** significant at the 5% level; * significant at the 10%) level. 
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Table 5.25 Summar}- Statistics (statistics are m tiiousands) for 1993 Data 

Group of exec 

Top Manager 

Salar}-

Bonus 

Total comp' 

= of options" 

- of shares" 
Top 2 Managers 

Salar} 

Bonus 

Total comp 

- of options 

= of shares 
Top 5 Managers 

Salar>^ 

Bonus 

Total comp 

Mean 

456.1272 

367.7722 

1116.675 

283.6747 

1045.936 

386.805 

295.2757 

909.4924 

218.3463 

746.9815 

314.9635 

221.0856 

707.4293 

Std. Deviation 

7.328763 

20.3821 

38.70723 

14.07277 

109.1511 

4.867598 

12.52126 

24.1691 

8.607946 

64.9955 

3.072054 

7.298697 

14.51197 

Minimum 

0 

0 

0.001 

0 

0 

0 

0 

0.001 

0 

0 

0 

0 

0 

Maximum 

2851.503 

13601.13 

16239.99 

8000 

"4994.28 

2851.503 

13601.13 

16461.64 

8000 

74994.28 

2851.503 

13601.13 

16461.64 

- of options 15 7.4026 ,185682 0 8750 

= of shares 548.0435 45.72713 0 78087.04 
'This variable is the total compensation for the executive for the fiscal year 93. Total 
compensation here includes salary, bonus, other annual, total \ alue of restricted stock 
granted, long-term incenti\"e payouts, and all other compensation. CSOXQ: this excludes the 
value of option grants.) 
^This is the number of options held by the executive at the end of fiscal year 93. 
'This is the number of shares held bv the executive at the end of fiscal vear 93. 
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Table 5.26 Summary Statistics (stafistics are in thousands) for 1995 Data 

Group of exec 

Top Manager 

Salary 

Bonus 

Total comp' 

# of options^ 

# of shares' 
Top 2 Managers 

Salary 

Bonus 

Total comp 

# of options 

# of shares 
Top 5 Managers 

Salary 

Bonus 

Total comp 

# of options 

# of shares 

Mean 

514.0117 

494.0191 

1947.268 

407.2093 

1132.519 

429.7831 

382.0185 

1548.158 

302.676 

770.4215 

333.6543 

263.1061 

1109.684 

206.6077 

484.8626 

Std. Deviation 

7.288686 

44.03379 

87.58628 

15.61799 

124.792 

4.712781 

23.46064 

50.28935 

9.01564 

68.66504 

2.696563 

11.12388 

25.43258 

8.119836 

41.96732 

Minimum 

0 

0 

26.762 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Maximum 

3612.171 

65146.59 

65580.2 

8000 

147010.9 

3612.171 

65146.59 

65580.2 

8000 

147010.9 

3612.171 

65146.59 

65580.2 

44962 

147010.9 

'This variable is the total compensation for the executive for the fiscal year 95. Total 
compensation here includes salary, bonus, other annual, total value of restricted stock 
granted, long-term incentive payouts, and all other compensation. (Note: this excludes the 
value of option grants.) 
^This is the number of options held by the executive at the end of fiscal year 95. 
'This is the number of shares held by the executive at the end of fiscal year 95. 
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Table 5.27 Results of 1993 Variance OLS Regressions for 
NYSE firms'- New Grants^ 

FV, = ao. a, SOHi + a. LEVERAGE, + a, SIZE, + û  

Group of 
Exec 

Parameter 

ao 
Black Scholes Valuation 

Top 

Top 2 

Top 5 

0.000297*** 
(17.400) 
0.000298*** 
(17.823) 
0.000296*** 
(18.003) 

Minimum Value 

Top 

Top 2 

Top 5 

0.000299*** 
(17.469) 
0.000301*** 
(17.893) 
0.000299*" 
(18.074) 

Parameter 

ai 

0.000301*** 
(6.669) 
0.000327*'* 
(7.318) 
0.000357*'* 
(7.665) 

0.000282*** 
(6.287) 
0.000306*** 
(6.885) 
0.000334"' 
(7.217) 

Non-marketability Discount 

Top 

Top 2 

Top 5 

0.000303**' 
(18.007) 
0.000305*" 
(18.534) 
0.000304*** 
(18.814) 

0.000382*** 
(6.448) 
0.000426"* 
(7.124) 
0.000477*** 
(7.507) 

Parameter 
aj 

0.000036940 
(0.696) 
0.000041204 
(0.808) 
0.000059217 
(1.241) 

0.000035754 
(0.671) 
0.000040055 
(0.783) 
0.000057709 
(1.206) 

0.000040770 
(0.766) 
0.000043612 
(0.854) 
0.000061379 
(1.285) 

Parameter 

a3 

-1.894803E-9*** 
(-4.586) 
-1.867525E-9*** 
(-4.739) 
-1.989426E-9*** 
(-5.035) 

-1.905115E-9*" 

(-4.599) 
-1.87891E-9'** 
(-4.753) 
-1.999653E-9*** 
(-5.044) 

-1.898996E-9*** 

(-4.589) 
-1.882205E-9"' 
(-4.769) 
-2.017702E-9**" 
(-5.100) 

Adj. 

R' 

0.0702 

0.0773 

0.0804 

0.0649 

0.0712 

0.0742 

0.0671 

• 0.0745 

' 0.0782 

*** significant at the 1% level; ** significant at the 5% level; * significant at the 10% level; 

t values are given in the parentheses. 
' The sample size for the top executive group is 839 firms. The sample size for the top 2 
execufive group is 892 firms. The sample size for the top 5 executive group is 935 firms. 
2 The stock option holding variable is calculated using only the new grants for the 
executives The stock option holding variable is calculated by the value of the new grants 
(depending upon which valuation method is used) divided by total compensation for year. 
Total compensation includes salary, bonus, other annual, total value of restricted stock 
granted, total value of stock options granted, long-term incentive payouts, and ah other 
compensation. 
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Table 5.28 Resuhs of 1993 Variance OLS Regressions for 
NASDAQ firms'- New Grants^ 

FVi = ao,aiSOH, + a^LEVERAGEj + a, SIZE, + u. 
Group of 
Exec 

Parameter 
ao 

Black Scholes Valuation 

Top 

Top 2 

Top 5 

0.000914*** 
(18.457) 
0.000914*" 
(18.515) 
0.000890*** 
(17.948) 

Minimum Value 

Top 

Top 2 

Top 5 

0.000917*** 
(18.557) 
0.000918"* 
(18.624) 
0.000895*** 

Parameter 
a, 

0.000430*** 
(3.382) 
0.000543*** 
(4.377) 
0.000766*** 
(6.011) 

0.000418*" 
(3.287) 
0.000530*** 
(4.273) 
0.000751'" 

(18.065) (5.889) 
Non-marketability Discount 

Top 

Top 2 

Top 5 

0.000920*** 
(19.128) 
0.000928*** 
(19.489) 
0.000919*" 
(19.213) 

0.000553*** 
(3.503) 
0.000681*" 
(4.405) 
0.000927*" 
(5.709) 

Parameter 
a2 

-0.000524** 
(-2.218) 
-0.000552" 
(-2.401) 
-0.000504** 
(-2.286) 

-0.000526** 
(-2.226) 
-0.000554** 
(-2.407) 
-0.000507** 
(-2.300) 

-0.000522** 
(-2.213) 
-0.000552** 
(-2.400) 
-0.000516" 
(-2.331) 

1 1 

Parameter 

a.! 

-5.874839E-8*** 
(-5.140) 
-5.947382E-8*" 
(-5.174) 
-5.880929E-8"* 
(-5.093) 

-5.908529E-8*** 
(-5.168) 
-5.991806E-8*** 
(-5.210) 
-5.939838E-8*** 
(-5.138) 

-5.83543 lE-8*" 
(-5.109) 
-5.932979E-8"* 
(-5.162) 
-5.926888E-8*" 
(-5.110) 

Adj. 
R̂  

0.1504 

0.1634 

0.1938 

0.1487 

0.1613 

0.1909 

0.1526 

0.1640 

0.1866 

*** significant at the 1% level; ** significant at the 5% level; * significant at the 10% level; 
t values are given in the parentheses. 
' The sample size for the top executive group is 312 firms. The sample size for the top 2 
executive group is 343 firms. The sample size for the top 5 executive group is 364 
firms. 
^ The stock option holding variable is calculated using only the new grants for the 
executives. The stock option holding variable is calculated by the value of the new grants 
(depending upon which valuation method is used) divided by total compensation for year. 
Total compensation includes salary, bonus, other annual, total value of restricted stock 
granted, total value of stock options granted, long-term incentive payouts, and all other 
compensation. 
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Table 5.29 Results of 1995 Variance OLS Regressions for 
NYSE firms'- New Grants^ 

FVj^ao, a, SOHj + a^ LEVERAGE; + a, SIZE^ + u, 
Group of 
Exec 

Parameter 
ao 

Black Scholes Valuation 

Top 

Top 2 

Top 5 

0.000332**' 
(13.643) 
0.000324*** 
(13.360) 
0.000312*" 
(11.524) 

Minimum Value 

Top 

Top 2 

Top 5 

0.000336*** 
(13.779) 
0.000329**' 
(13.498) 
0.000317*" 

Parameter 
ai 

0.000256*** 
(4.462) 
0.000276*** 
(4.744) 
0.000343*** 
(5.134) 

0.000234*" 
(4.112) 
0.000252*** 
(4.370) 
0.000316*" 

(11.660) (4.763) 
Non-marketability Discount 

Top 

Top 2 

Top 5 

0.000330*** 
(14.054) 
0.000323*" 
(13.835) 
0.000315*" 
(12.129) 

0.000394'** 
(5.237) 
0.000430**' 
(5.561) 
0.000508'** 
(5.635) 

Parameter 
a2 

0.000017738 
(0.250) 
0.000025023 
(0.358) 
0.000058233 
(0.758) 

0.000014366 
(0.202) 
0.000021709 
(0.310) 
0.000054291 
(0.706) 

0.000021670 
(0.306) 
0.000029609 
(0.426) 
0.000060798 
(0.795) 

Parameter 
a3 

-1.961508E-9*" 
(-3.605) 
-1.89368E-9*** 
(-3.594) 
-2.00062E-9*** 
(-3.448) 

-1.972599E-9*" 
(-3.619) 
-1.906288E-9*** 
(-3.612) 
-2.015686E-9*** 
(-3.468) 

-1.933195E-9*" 
(-3.567) 
-1.871587E-9*" 
(-3.568) 
-1.983188E-9"* 
(-3.428) 

Adj. 
R̂  

0.0338 

0.0360 

0.0379 

0.0307 

0.0325 

0.0341 

0.0417 

0.0446 

0.0434 

*** significant at the 1% level; ** significant at the 5% level; * significant at the 10% level; 
t values are given in the parentheses. 
' The sample size for the top executive group is 896 firms. The sample size for the top 2 
executive group is 915 firms. The sample size for the top 5 executive group is 922 
firms. 
^ The stock option holding variable is calculated using only the new grants for the 
executives. The stock option holding variable is calculated by the value of the new grants 
(depending upon which valuation method is used) divided by total compensation for year. 
Total compensation includes salary, bonus, other annual, total value of restricted stock 
granted, total value of stock options granted, long-term incentive payouts, and all other 
compensation. 
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Group of Parameter 
Exec a 

Table 5.30 Results of 1995 X'ariance OLS Regressions for 
NASDAQ firms'- New Grants' 

F\ ' = a^. a, SOH. ^ a^ LEVERAGE, ^ a-, SIZE, + u 

Parameter Parameter 
â  a. 

Black Scholes J aluation 

Parameter 
a, 

Adj. 
R-

Top 

Top 2 

Top 5 

0.001095'" 
(14.603) 
0.001071'" 
(13.911) 
0.000998**' 
(12.194) 

Minimum Value 

Top 

Top 2 

Top 5 

0.001101'" 
(14.708) 
0.001078"* 
(14.030) 
0.001009"' 
(12.341) 

0.000545"' 
(3.520) 
0.000645'" 
(4.070) 
0.000784'" 
(4.529) 

0.000527"* 
(3.397) 
0.000625'" 
(3.935) 
0.000757'" 
(4.360) 

Non-marketability Discount 

Top 

Top 2 

Top 5 

0.001114'" 
(15.515) 
0.001092'" 
(14.940) 
0.001034"' 
(13.362) 

0.000657"* 
(3.545) 
0.000798'" 
(4.171) 
0.000954"' 
(4.465) 

-0.000613" 
(-2.146) 
-0.000591" 
(-2.082) 
-0.000234 
r-0.819) 

-0.000619" 
(-2.167) 
-0.000600" 
(-2.111) 
-0.000246 
(-0.858) 

-0.000633*' 
/'_9 n-i-i-v 

-0.000608" 
(-2.150) 
-0.000252 
(-0.880) 

-5.570014E-8*" 
(-5.110) 
-5.641737E-8**' 
(-5.155) 
-5.931514E-8*" 
(5.276) 

-5.580262E-8*" 
(-5.112) 
5.655699E-8*** 

(-5.159) 
-5.95258E-8*** 
(-5.284) 

-5.53638E-8*" 
(-5.083) 
-5.642476E-8**' 
(-5.162) 
-5.918117E-8*" 
(-5.261) 

0.1203 

0.1282 

0.1218 

0.1183 

0.1258 

0.1185 

0.1207 

0.1300 

0.1206 

*'* significant at the 1% le\-el; *' significant at the 5% level; * significant at the 10% level: 
t \'alues are gi\-en in the parentheses. 
' The sample size for the top executi\ e group is 368 firms. The sample size for the top 2 
executive group is 379 firms. The sample size for the top 5 executive group is 382 
firms. 
^The stock option holding variable is calculated using only the new grants for the 
executives. The stock option holding variable is calculated by the value of the new grants 
(depending upon which valuation method is used) di\-ided by total compensation for }'ear. 
Total compensation includes salary, bonus, other annual, total value of restricted stock 
granted, total value of stock options granted, long-term mcentive payouts, and all other 
compensation. 
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Table 5.31 Results of 1993 Leverage OLS Regressions for 
NYSE firms'- New Grants' 

LEVERAGEj = ao,a, SOH; + a^ SIZE; + u, 
Group of Parameter 
Exec â  

Black Scholes Valuation 

Parameter 
ai 

Parameter 
a. 

Adj. 
R' 

Top 0.223866* 
(28.084) 

Top 2 0.226449* 
(28.407) 

Top 5 0.235256' 
(28.449) 

Minimum Value 

-0.012360 
(-0.420) 
-0.014925 
(-0.507) 
-0.036829 
(-L151) 

0.000002023*** 0.0657 
(7.787) 
0.000002106*** 0.0726 
(8.444) 
0.000002090*** 0.0632 
(7.959) 

Top 

Top 2 

Top 5 

0.223559* 
(27.976) 
0.226184* 
(28.289) 
0.235017* 
(28.321) 

-0.009958 
(-0.342) 
-0.012816 
(-0.440) 
-0.034373 
(-1.085) 

Non-marketability Discount 

Top 

Top 2 

Top 5 

0.224812* 
(29.222) 
0.226929* 
(29.541) 
0.235325* 
(29.625) 

-0.029118 
(-0.756) 
-0.226929 
(-0.718) 
-0.059123 
(-1.358) 

0.000002024*** 0.0656 
(7.790) 
0.000002107*** 0.0726 
(8.448) 
0.000002091*** 0.0630 
(7.964) 

0.000002022*** 0.0661 
(7.784) 
0.000002106*** 0.0729 
(8.443) 
0.000002092*** 0.0637 
(7.970) 

*** significant at the 1% level; ** significant at the 5% level; * significant at the 10% level; 
t values are given in the parentheses. 
^ The sample size for the top executive group is 839 firms. The sample size for the top 2 
executive group is 892 firms. The sample size for the top 5 executive group is 935 
firms. 
' The stock option holding variable is calculated using only the new grants for the 
executives. The stock option holding variable is calculated by the value of the new grants 
(depending upon which valuation method is used) divided by total compensation for year. 
Total compensation includes salary, bonus, other annual, total value of restricted stock 
granted, total value of stock options granted, long-term incentive payouts, and all other 
compensation. 
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Group of Parameter 
Exec ao 

Table 5.32 Results of 1993 Leverage OLS Regressions for 
NASDAQ firms'- New Grants' 

LEVERAGE, = a^, a, SOH, + â  SIZE. + u 

Parameter Parameter 
a, a. 

Black Scholes Valuation 

Adj. 
R' 

Top 

Top 2 

Top 5 

0.084229*** 
(7.713) 
0.086132*" 
(8.075) 
0.093432*** 
(8.668) 

Minimum Value 

Top 

Top 2 

Top 5 

0.083977*** 
(7.710) 
0.085919*" 
(8.079) 
0.093137*" 
(8.665) 

-0.016380 
(-0.535) 
-0.012688 
(-0.434) 
-0.034917 
(-1.149) 

-0.015230 
(-0.498) 
-0.011810 
(-0.404) 
-0.033829 
(-1.113) 

0.000013463*" 
(5.093) 
0.000013413*" 
(5.135) 
0.000013315"* 
(4.990) 

0.000013484*** 
(5.105) 
0.000013431*" 
(5.146) 
0.000013350"* 
(5.008) 

0.0749 

0.0696 

0.0682 

0.0748 

0.0695 

0.0680 

Non-marketability Discount 

Top 

Top 2 

Top 5 

0.083984 
(7.943) 
0.085825*" 
(8.396) 
0.091762*" 
(8.908) 

-0.021072 
(-0.554) 
-0.016026 
(-0.439) 
-0.039472 
(-1.024) 

0.000013447 
(5.083) 
0.000013409*" 
(5.132) 
0.000013372"* 
(5.011) 

0.0750 

0.0696 

0.0675 

*** significant at the 1% level; ** significant at the 5% level; * significant at the 10% level; 
t values are given in the parentheses. 
' The sample size for the top executive group is 312 firms. The sample size for the top 2 
executive group is 343 firms. The sample size for the top 5 executive group is 364 
firms. 
' The stock option holding variable is calculated using only the new grants for the 
executives. The stock option holding variable is calculated by the value of the new grants 
(depending upon which valuation method is used) divided by total compensation for year. 
Total compensation includes salary, bonus, other annual, total value of restricted stock 
granted, total value of stock options granted, long-term incentive payouts, and all other 
compensation. 
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Group of Parameter 
Exec ao 

Table 5.33 Results of 1995 Leverage OLS Regressions for 
NTSE firms - New Grants' 

LEVERAGE, = a^.a, SOH. - a. SIZE, + ^ 

Black Scholes Valuation 

Top 0.235375 
(28.297) 

Top 2 0.236117 
(28.008) 

Top 5 0.240796 
(28.319) 

Minimum Value 

V * « « 

Parameter 
a, 

-0.100449* 
(-3.746) 
-0.106713' 
(-3.903) 
-0.128257* 
(-4.515) 

Parameter 
a. 

Adj. 
R' 

0.000001349*** 0.0450 
(5.349) 
0.000001447*'* 0.0523 
(5.908) 
0.000001439*** 0.0568 
(5.881) 

Top 

Top 2 

Top 5 

0.235308' 
(28.231) 
0.236236* 
(27.950) 
0.241050' 
(28.263) 

-0.098502' 
(-3.711) 
-0.105499' 
(-3.900) 
-0.127367' 
(-4.528) 

. - , . « • 

Non-marketability Discount 

Top 

Top 2 

Top 5 

0.232042' 
(29.142) 
0.232471' 
(29.000) 
0.236469' 
(29.349) 

-0.124684' 
(-3.524) 
-0.135479* 
(-3.706) 
-0.165879* 
(-4.308) 

0.000001353'" 0.0448 
(5.364) 
0.000001450*** 0.0523 
(5.924) 
0.000001444*** 0.0569 
(5.901) 

0.000001345*" 0.0433 
(5.327) 
0.000001446'** 0.0507 
(5.899) 
0.000001438*** 0.0549 
(5.872) 

*" significant at the 1% level; " significant at the 5% level;' significant at the 10% level; 
t values are given in the parentheses. 
' The sample size for the top executive group is 896 firms. The sample size for the top 2 
executive group is 915 firms. The sample size for the top 5 executive group is 922 
firms. 
^ The stock option holding \'ariable is calculated using only the new grants for the 
executives. The stock option holding variable is calculated by fiie value of the new grants 
(depending upon which valuation method is used) divided by total compensation for year. 
Total compensation includes salary, bonus, other annual, total value of restricted stock 
granted, total value of stock options granted, long-term incentive payouts, and all other 
compensation. 
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Table 5.34 Resuhs of 1995 Leverage OLS Regressions for 
NASDAQ firms'- New Grants' 

LEVERAGE, = ao.a, SOH, + a, SIZE, + u. 
Group of Parameter 
Exec ao 

Black Scholes Valuation 

Parameter 
a, M 

Parameter 
â  

Adj. 
R' 

Top 0.128649' 
(10.741) 

Top 2 0.135160* 
(11.150) 

Top 5 0.141314* 
(11.055) 

Minimum Value 

-0.067144' 
(-2.384) 
-0.081615* 
(-2.866) 
-0.093169* 
(-3.032) 

0.000010687"* 0.0847 
(5.572) 
0.000010750*" 0.0898 
(5.629) 
0.000010501"* 0.0877 
(5.397) 

Top 

Top 2 

Top 5 

0.128202' 
(10.723) 
0.134594* 
(11.123) 
0.140601* 
(11.024) 

-0.065898' 
(-2.335) 
-0.080088' 
(-2.807) 
-0.091334* 
(-2.965) 

Non-marketability Discount 

Top 

Top 2 

Top 5 

0.123998' 
(10.797) 
0.129949' 
(11.274) 
0.136025' 
(11.311) 

-0.067210* 
(-1.984) 
-0.087202* 
(-2.519) 
-0.106694* 
(-2.808) 

0.000010711*" 0.0841 
(5.582) 
0.000010781*" 0.0890 
(5.642) 
0.000010540*** 0.0867 
(5.415) 

0.000010650*" 0.0803 
(5.540) 
0.000010756*** 0.0854 
(5.618) 
0.000010509"* 0.0846 
(5.393) 

*** significant at the 1% level; ** significant at the 5% level; * significant at the 10% level; 
t values are given in the parentheses. 
' The sample size for the top executive group is 368 firms. The sample size for the top 2 
executive group is 379 firms. The sample size for the top 5 executive group is 382 
firms. 
' The stock option holding variable is calculated using only the new grants for the 
executives. The stock option holding variable is calculated by the value of the new grants 
(depending upon which valuation method is used) divided by total compensation for year. 
Total compensation includes salary, bonus, other annual, total value of restricted stock 
granted, total value of stock options granted, long-term incentive payouts, and all other 
compensation. 
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CHAPTER VI 

CONCLUSIONS 

Jensen and Meckling (1976) in their seminal work are the first to document the 

agency problems between managers and stockholders. Since then, there are a number of 

mechanisms that have been used to try and reduce these agency problems. Many of these 

mechanisms try to link the manager's compensation to the performance of the firm. 

Typical examples are performance shares, restricted stock grants, executive stock 

options, etc. The purpose of this dissertation is to examine empirically whether the use of 

executive stock options has in fact reduced the agency problems between managers and 

stockholders. Now, one must admit that the use of executive stock options may certainly 

well be for tax purposes. However, this dissertation does not address the tax aspect of 

executive stock option use. 

6.1 Summary of the Major Results 

In examining whether stock options reduce agency problems between managers 

and stockholders, two different methodologies are employed to try and address this issue. 

One methodology looks at some significant event such a merger or divestiture to see if an 

executive's holding of stock options affect what decisions are made. For example, do 

larger holdings of stock options motivate managers to take on riskier investments? If the 

executives did not get compensated with the stock options, they might be too risk averse 

to take on variance increasing investments that might increase the value of the firm. By 

increasing the risk of the firm, managers can increase the value of the stock options. 
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Another question of interest is whether in taking on risky mvestments, do executives 

mcrease the leverage of the frnn? By increasing the leverage of the fum, the executive 

might increase the risk of die frnn and thus the value of the option holdmgs. The analysis 

is done separately for NYSE firms and NASDAQ firms. When examining the merger 

and divestiture data, it appears that for the NYSE managers, stock options do not appear 

to be motivatuig them to act in the hypothesized manner. For the NASDAQ manager, the 

evidence seems to indicate that they are acting in the hypothesized manner. Perhaps, size 

explains the difference in these results. 

The potential role of industry effects and CEO characteristics may also be 

important in explaining the difference in the results of the NYSE and NASDAQ samples. 

Firms belonging to the banking industr}' are often treated differently from other types of 

firms in studies because of the uniqueness especially with regard to regulations, capital 

requirements, etc. This along with other industry effects might be important to consider 

for further analysis in fiiture research. The individual characteristics of the CEO such as 

tenure on the job and his or her attitudes toward risk may also play a vital role in 

explaining the differing results between NYSE and NASDAQ firms. The industry effects 

and CEO characteristics can certainly lead to possible extensions for further study. 

The other methodology takes a different approach to examming the ability of 

stock options to reduce agency problems. In this methodology, a broad cross-section of 

fmns are examined to see if there is a relationship between fum variance and executive 

stock option holdings. Furthermore, this methodology looks at the relationship between 

firm leverage and executive stock option holdings. In this methodology, size is one 

factor that is controlled for since size may be an issue in the results of the other 
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methodology. The cross-sectional results seem to be indicative of a strong positive 

relationship between firm variance and stock option holdings. The results are tiie same 

no matter whether NYSE or NASDAQ firms are considered. Stock options do seem to 

be motivating managers to do what is in the best interest of the stockholders. With regard 

to the relationship between leverage and option holdings, the evidence actually indicates 

that there may be a negafive relationship between the two variables. This evidence seems 

to indicate that stock options are motivating the managers to increase the risk of the firm 

but they are not increasing the risk of the firm by increasing leverage. 

Overall the results presented in this dissertation seem to support the notion that 

stock options are causing managers to act in a manner that is in the best interest of the 

stockholders. 

6.2 Benefits of this Study 

In this dissertation, an empirical analysis has been done on the ability of executive 

stock options to reduce agency problems between top executives and stockholders. Prior 

to this dissertation, very few studies had addressed this problem. Most studies, if they did 

consider stock options, had considered them in conjunction with some other type of 

mechanism used to reduce agency problems such as stock grants. This dissertation is 

imique in that it tries to isolate solely the ability of executive stock options to achieve the 

goal of reduced agency problems. The empirical analysis in this dissertation is also 

unique in that it considers a group of firms in the analysis that had not been considered in 

prior studies, that is NASDAQ firms. Prior studies concerning executive stock options 

have concentrated primarily on NYSE and AMEX firms. Furthermore, the analysis done 
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in this dissertation is unique in that a cross-sectional methodology is used. Prior studies 

have concentrated on some event (such as a merger or divestiture). In this dissertation, a 

cross-section of 1500 firms for one point in time is used to test the idea that stock options 

reduce agency problems. Finally, the analysis in this dissertation has used a valuation 

method for stock options not used before in the literature. A non-marketability discount 

similar to that in the initial public offering literature is used to place a valuation on 

executive stock options. 

6.3 Implications for Future Research 

Having summarized the benefits of this dissertation, one must acknowledge that 

there are many unanswered questions that firture research should examine. First and 

foremost, the issue that taxes could explain the wide usage of executive stock options still 

needs to be answered. As is explained in Chapter II, there are definite advantages for 

both the firm and the executive that could explain the prevalent use of stock options. 

Another very important and unresolved issue has to do with the valuation of 

executive stock options. The existing formulas fail to take into account the restrictions 

placed on executive stock options. In particular, the non-marketability issue has been 

largely ignored by the valuation methods. 

Finally, there are many other mechanisms being used by companies to try and 

reduce agency problems between managers and stockholders. For example, performance 

shares have become very popular. This question begs an answer. Do performance shares 

actually reduce agency problems? The research ideas are endless. 
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Table A.l Sample of Mergers and Divestitures 

Name of Firm Type Exch Ann. Comp. 
Date Date 

FHP INTERNATIONAL CORP 
DIME BANCORP INC 
HEALTHSOUTH CORP 
CHARTER ONE FINL INC 
SILICON GRAPHICS INC 
NOVACARE INC 
NELLCOR PURITAN BENNETT INC 
RICHFOOD HOLDINGS EslC 
USA WASTE SERVICES EMC 
USA WASTE SERVICES INC 
USA WASTE SERVICES INC 
USA WASTE SERVICES INC 
GENERAL SIGNAL CORP 
INGERSOLL-RAND CO 
WESTINGHOUSE ELECTRIC CORP 
AMERICAN HOME PRODUCTS CORP 
BANCTEC INC 
BARRETT RESOURCES CORP 
KIMBERLY-CLARK CORP 
FMC CORP 
BOEING CO 
CCB FINANCIAL CORP 
LOCKHEED MARTIN CORP 
LOCKHEED MARTIN CORP 
CARDINAL HEALTH INC 
CARDINAL HEALTH INC 
EvJTL PAPER CO 
HILTON HOTELS CORP 
QUAKER OATS CO 
NORTHROP GRUMMAN CORP 
RAYTHEON CO 
c u e ESITERNATIONAL EslC 
COMPUTER ASSOCIATES INTL INC 
DISNEY (WALT) COMPANY 
FRONTIER CORP 

3 

1 

1 

3 

1 

1 

3 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

940110 

940706 

951010 

950530 

960226 

931021 

950522 

950626 

940124 

941220 

951219 

960624 

950510 

950328 

950718 

940802 

950915 

950503 

950622 

950404 

960319 

941107 

940829 

960105 

960207 

950828 

951106 

960606 

941102 

940310 

950331 

960220 

950525 

950731 

950410 

940616 

950113 

960117 

951031 

960628 

940204 

950824 

951013 

940531 

950630 

960507 

960830 

950613 

950525 

951124 

941122 

951012 

950718 

951212 

950626 

961206 

950518 

950315 

960429 

960506 

951113 

960312 

961218 

941206 

940415 

950508 

960724 

951106 

960209 

950816 

164 



Table A. 1 Continued 

Name of Firm Type Exch Ann. 
Date 

Comp. 
Date 

CORESTATES FINANCIAL CORP 
CORESTATES FINANCIAL CORP 
NABORS INDUSTRIES 
ARROW ELECTRONICS INC 
ARROW ELECTRONICS INC 
HARNISCHFEGER INDUSTRIES INC 
REGIONS FINL CORP 
SHERWn^-WILLIAMS CO 
FIRST UNION CORP (N C) 
WILLIAMS COS INC 
CROMPTON & KNOWLES CORP 
THOMAS & BETTS CORP 
CEiaDIAN CORP 
APACHE CORP 
COMPUTER SCIENCES CORP 
COMSAT CORP -SER 1 
CHAMPION ENTERPRISES INC 
ALBERTO-CULVER CO -CL B 
ALLEGHENY TELEDYNE INC 

VFCORP 
INSITUFORM TECNOL INC -CL A 
TYCO INTERNATIONAL LTD 

AETNA INC 
RITE AID CORP 
FLEET FINANCIAL GROUP INC 
CNA FINANCIAL CORP 
GANNETT CO 
BEVERLY ENTERPRISES 
HUMANA INC 
UNION PACIFIC CORP 
DANIEL INDUSTRIES 
LILLY INDS INC -CL A 
DANAHER CORP 
WELLS FARGO & CO 
TIDEWATER INC 
BANKBOSTON CORP 

1 
1 
2 
1 
1 
1 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

931119 
951010 
940815 
940921 
940627 
940818 
951023 
951106 
950616 
950130 
960501 
961007 
950824 
960328 
960429 
940131 
960814 
951031 
960401 
931213 
950525 
940714 
960401 
961011 
950221 
941206 
950724 
941227 
950810 
950802 
960917 
960304 
950710 
940303 
951120 
940128 

940627 
960409 
941027 
941128 
940829 
941130 
960301 
960105 
951229 
950428 
960822 
961211 
951212 
960520 
960801 
940603 
961024 
960206 
960815 
940118 
951024 
941019 
960719 
961212 
951130 
950510 
951204 
950626 
951011 
960911 
961212 
960404 
951031 
960329 
960313 
940831 
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Table A. 1 Continued 

Name of Firm Type' 

MENTOR GRAPHICS CORP 1 
MERCANTILE BANCORPORATION 1 
REPUBLIC NEW YORK CORP 1 
NASH FINCH CO 1 
NATIONAL CITY CORP 1 
NATIONAL DATA CORP 1 
FIRST CHICAGO NBD CORP 1 
STORAGE TECHNOLOGY CP -CL A 1 
BANKAMERICA CORP 1 
MELLON BANK CORP 1 
KUHLMAN CORP 1 
PNC BANK CORP 1 
ADVANCED MICRO DEVICES 1 
TOSCO CORP 1 
TORCHMARK CORP 1 
ENSCO INTERNATIONAL INC 1 
SEAGULL ENERGY CORP 1 
OLSTEN CORP 1 
MCDERMOTT INTL INC I 
KEYCORP ^ 
STERLING SOFTWARE INC 1 
ST JUDE MEDICAL INC ] 
SEAGATE TECHNOLOGY ] 
BARRICK GOLD CORPORATION 1 
SUMMIT BANCORPORATION 

TBC CORP 
DIAMOND SHAMROCK INC 
HORIZON/CMS HEALTHCARE CORP 

IVAX CORP 
IMC GLOBAL INC 
ADOBE SYSTEMS INC 
VENCOR INC 
BORLAND INTERNATIONAL 
CISCO SYSTEMS Ê IC 
3COM CORP 
BJ SERVICES CO 

Exch^ Ann. Comp. 
Date Date 

3 951011 
1 930817 
1 950925 
3 961008 
1 950828 
1 960416 
1 950712 
1 940809 
1 951212 
1 931206 
1 950227 
1 950707 
1 951105 
1 960219 
1 940915 
1 960125 
1 960722 
1 960501 
1 940602 
1 931001 

[ 1 940801 
[ 1 960130 
1 1 950920 
1 1 940725 
I 3 940222 
1 3 960314 
1 1 951108 
1 1 950331 
1 2 940829 
1 1 951218 
1 3 940315 
1 1 950424 
1 3 960731 
1 3 960422 
1 3 950727 
1 1 940913 

960131 
940131 
960229 
961106 
960502 
960531 
951130 
950307 
960726 
940824 
950531 
951229 
960117 
960530 
941028 
960612 
961003 
960628 
950130 
940301 
941129 
960531 
960202 
941017 
940913 
960710 
951213 
950710 
941230 
960301 
940831 
950928 
961118 
960709 
951012 
950413 
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Table A. 1 Continued 

Name of Firm Type Exch Ann. Comp. 
Date Date 

FOUNDATION HEALTH CORP 
CENTURA BANKS INC 
COMMUNITY HEALTH SYSTEMS INC 
PLATINUM TECHNOLOGY INC 
GRANCARE INC 
GRAND CASINOS INC 
READ-RITE CORP 
WHITNEY HOLDING CORP 
NEXTEL COMMUNICATIONS 
LIVING CENTERS OF AMER INC 
ARKANSAS BEST CORP 
BOSTON SCIENTIFIC CORP 
STERIS CORP 
PRAXAIR INC 
HS RESOURCES INC 
UNION PLANTERS CORP 
UNION PLANTERS CORP 
WATSON PHARMACEUTICALS INC 
U S BANCORP 
UNITED MERIDIAN CORP 
MISSISSIPPI CHEMICAL CORP 
BUFFETS INC 
CONSECO INC 
CONSECO INC 
KEYSTONE FINANCIAL E^C 
NOBLE DRILLING CORP 
FIRST CITIZENS BANCSHARES INC NC 
PEOPLES HERITAGE FINL GROUP INC 
PEOPLES HERITAGE FINL GROUP INC 
C F X CORP 
MERIDIAN INSURANCE GROUP INC 
U GI CORP 
BULL RUN CORP 
KEYSTONE CONSOLIDATED INDS INC 
METROMEDIA INTERNATIONAL GP INC 
DOUGLAS & LOMASON CO 

1 1 

1 1 

1 1 

1 3 

1 1 

I 1 

1 3 

1 3 

1 3 

1 1 

1 3 

1 1 

1 3 

1 1 

1 1 

1 1 

1 1 

1 1 

1 3 

1 1 

1 1 

1 3 

1 1 

1 1 

1 3 

1 1 

1 3 

1 3 

1 3 

1 2 

1 3 

1 1 

1 3 

1 1 

1 2 

1 3 

940729 

941212 

940613 

950307 

950503 

950706 

940609 

950929 

940112 

940412 

950710 

941108 

951218 

951027 

960226 

940701 

960308 

950330 

950508 

940810 

960828 

960604 

960826 

960311 

940119 

940613 

950808 

960531 

951025 

960105 

960208 

941208 

940401 

960627 

951221 

950504 

941101 

950602 

941005 

950824 

950720 

951128 

940822 

960307 

950728 

950706 

950810 

950224 

960513 

960312 

960617 

941230 

960930 

950717 

951226 

941115 

961223 

960920 

961217 

960802 

940729 

940915 

960213 

961206 

960402 

960709 

960820 

950419 

941129 

960927 

960702 

950628 
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Table A. 1 Continued 

Name of Firm Type' Exch^ Ann. Comp. 
Date Date 

DATA BROADCASTING CORP 
DAKA INTERNATIONAL INC 
ALLIANCE GAMING CORP 
TECHNITROL INC 
JACOR COMMUNICATIONS INC 
BURLINGTON NORTHERN SANTA FE 
U R S CORP NEW 
K N ENERGY INC 
TENET HEALTHCARE CORP 
NATIONAL MEDIA CORP 
SPELLING ENTERTAINMENT GROUP INC 
NORTH FORK BANCORPORATION NY INC 
PARK OHIO INDS INC OH 
AMSOUTH BANCORPORATION 
I C O INC 
RECOTON CORP 
FIRST BANK SYSTEM INC (US BANCORP 
DEL) 
FIRST BANK SYSTEM INC (US BANCORP 
DEL) 
MACNEAL SCHWENDLER CORP 
SOUTHERN NATIONAL CORP (B B & T 
CORP) 
STANDARD FEDERAL BANCORP INC 
AMERICAN ANNUITY GROUP INC 
HERITAGE MEDIA CORP 
EXIDE ELECTRONICS GROUP INC 
MAXXIM MEDICAL INC 
RADIUS INC 
E Z SERVE CORP 
VMARK SOFTWARE INC 
REGENCY HEALTH SERVICES INC 
ZURICH REINSURANCE CENTRE HDGS I 
METROCALL INC 
SUN HEALTHCARE GROUP INC 
MULTICARE COMPANIES INC 
F T P SOFTWARE INC 

168 

3 

1 

3 

1 

1 

1 

1 

1 

1 

1 

3 

1 

3 

3 

1 

1 

1 

1 

3 

1 

3 

2 

3 

1 

1 

3 

1 

1 

3 

950125 

951010 

950725 

950424 

960213 

940630 

951204 

940324 

941011 

960118 

930913 

940627 

941026 

930913 

950814 

960103 

950807 

1 940510 

1 930805 

951214 

950529 

951023 

940829 

960226 

940705 

950616 

950127 

931221 

950112 

960516 

950330 

960116 

960117 

950629 

960221 

960618 

950928 

960918 

950921 

960329 

940713 

950301 

960517 

940426 

941130 

950331 

940623 

960430 

960828 

960216 

1 940701 950124 

940818 

940128 

960607 

951113 

960221 

950208 

960726 

940831 

950720 

950614 

940404 

950426 

961115 

950621 

960306 

960722 



Table A. 1 Continued 

Name of Firm 

SCHNITZER STEEL INDUSTRIES INC 
HARTE HANKS COMMS INC NEW 
VALLEY NATIONAL BANCORP 
INTERIM SERVICES INC 
VARLEN CORP 
FORE SYSTEMS INC 
THERATX INC 
COLLINS & AIKMAN CORP NEW 
ACCUSTAFF INC 
AMWEST INSURANCE GROUP INC 
COLUMBIA GAS SYSTEM INC 
EASTMAN KODAK CO 
MERISEL INC 
WESTINGHOUSE ELECTRIC CORP 
WESTINGHOUSE ELECTRIC CORP 
TRWDSfC 
TRIARC CO 
MEAD CORP 
QUAKER STATE CORP 
PUBLIC SERVICE ENTERPRISE GROUP INC 
ALLIED PRODUCTS 
VARIAN ASSOCIATES E^C 
DOMTAR INC 
LAMSON & SESSIONS CO 
MASCO CORP 
WILLIAMS COS 
ZAPATA CORP 
HARCOURT GENERAL EMC 
ST JOE PAPER CO 
FARAHEMC 
NASHUA CORP 
HOST MARRIOT CORP 
AETNA LIFE & CASUALTY CO 
WINNEBAGO INDUSTRIES EslC 
UNITED COS FINANCIAL CORP 
MILLIPORE CORP 

Type' 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Exch"̂  i ̂ nn. ( I^omp. 
Date Date 

:> 

1 
1 
1 
3 
3 
1 
J 

1 
1 
2 
1 
1 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

961121 
960205 
950126 
960227 
960616 
951214 
950830 
950926 
960826 
951201 
951023 
940503 
960902 
950531 
951207 
960206 
960125 
940516 
940510 
951206 
931108 
950614 
960219 
940505 
951123 
940727 
950702 
940214 
950904 
960520 
960417 
940317 
950607 
960909 
960204 
940404 

961206 
960430 
950629 
960523 
960823 
960223 
951228 
960103 
961114 
960314 
960510 
941102 
961004 
950725 
960301 
960919 
960429 
941202 
940901 
960731 
940103 
950814 
960612 
940527 
960805 
950105 
951215 
941101 
960412 
960607 
960520 
940923 
960401 
961122 
960724 
940818 
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Table A. 1 Continued 

Name of Firm 

HE AHMANSON & CO 
NATIONAL COMPUTER SYSTEMS ESlC 
AFLAC INC 
TEREX CORP 
WESTMORELAND COAL CO 
GLENDALE FEDERAL BANK 
IMO INDUSTRIES INC 
SEQUA CORP 
TYLER CORP 
ESCO ELECTRONICS 
ALUMAX INC 
AM INTERNATIONAL INC 
FUSION SYSTEMS CORP 
GUY F ATKINSON CO 
VECTRA TECHNOLOGIES INC 
UNITED HEALTHCARE CORP 

Type' 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Exch" , 
I 

1 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
3 
3 
3 
1 

Ann. 
Date ] 

950515 
960602 
960813 
960725 
940728 
940421 
941108 
931202 
951008 
960523 
960627 
960611 
960815 
941023 
960327 
940504 

Comp. 
Date 

950922 
960710 
961231 
961129 
941222 
941215 
941109 
940105 
951201 
960722 
960925 
960827 
960909 
941209 
960819 
940527 

This column is the type of transaction. A 1 denotes a merger while 2 indicates a 
divestiture. 
^This column is the stock exchange on which the firm's stock is traded. A 1 denotes the 
NYSE, 2 indicates the AMEX, and 3 means the NASDAQ. 
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Table B.l Mean/Median' Option Holdings^(using all grants) of Top Managers in 
NYSE firms involved in Mergers for Which the Postinvestment Variance 

Increases, Var+, and of Those for Which it Decreases, Var-

Ratio" Jor lop Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 2 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 5 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Var+ 

2.17405 
(1.186832) 
2.18082 
(1.200249) 
1.27043 
(0.640619) 

1.68936 
(1.053444) 
1.69466 
(1.04996) 
0.980205 
(0.552285) 

1.48122 
(0.839859) 
1.48712 
(0.851192) 
0.845454 
(0.510393) 

Var-

3.51907 
(1.390955) 
3.52672 
(1.396793) 
1.90053 
(0.804506) 

3.34753 
(1.43202) 
3.3558 
(L421444) 
1.84356 
(0.832973) 

2.49223 
(1.345629) 
2.49944 
(1.335424) 
1.45666 
(0.832973) 

test statistic 
for difference 

-1.10721 
(-1.08529) 
-1.10752 
(-1.12147) 
-1.04267 
(-1.08529) 

-1.51221* 
(-1.88323**) 
-1.51459* 
(-1.88859**) 
-1.59755* 
(-1.88323**) 

-1.90803** 
(-2.08093**) 
-1.90062** 
(-2.05962**) 
-1.91448** 
(-2.08093**) 

The median stock option holdings are in parentheses below the mean stock option 
holdings. The test statistic from the signed ranked test is given in parentheses below the 
t-statistic for a one-tailed test in the test statistic column. 
^The stock option holding variable is calculated using all the grants for the executives. 
The stock option holding variable is calculated by the value of all the grants (depending 
upon which valuation method is used) divided by total compensation for year. Total 
compensation includes salary, bonus, other annual, total value of restricted stock granted, 
total value of new stock options granted, long-term incentive payouts, and all other 
compensation. (Note: the executives for which assumptions regarding the weighted 
average exercise price of old grants had to made have been excluded in this analysis.) 
^The sample size for the top manager group is 48 (Var+) and 62 (Var-). The sample size 
for the top 2 manager group is 52 (Var+) and 67 (Var-). The sample size for the top 5 
manager group is 58 (Var+) and 71 (Var-). 
"̂  *** significant at the 1% level; ** significant at the 5% level; * significant at the 10%) 
level. 
^The numbers appearing in the first two columns of the table are the ratio of the 
calculated option value (depending on which valuation method is used) to total 
compensation. The numbers are not the calculated option values themselves. 
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Table B.2 Mean/Median' Option Holdings^ (using all grants) of Top Managers in 
NASDAQ firms Involved in Mergers for Which the Postinvestment Variance Increases, 

Var+, and of Those for Which it Decreases, Var-

Var+ Var-
test statistic 
for difference 

Ratio for Top Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 2 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 5 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

2.24868 
(2.33553) 
2.4799 
(2.322223) 
1.28711 
(1.096765) 

2.05808 
(2.091416) 
2.05593 
(2.080194) 
1.19409 
(0.982129) 

1.75759 
(1.34336) 
1.75926 
(1.335877) 
1.04126 
(0.828127) 

2.11635 
(0.859064) 
2.11794 
(0.859081) 
1.15732 
(0.474218) 

2.79882 
(0.933391) 
2.80836 
(0.931885) 
1.50027 
(0.487036) 

2.0001 
(0.94921) 
2.00737 
(0.956197) 
1.18075 
(0.517019) 

0.15617 
(1.03625) 
0.153651 
(1.03625) 
0.28796 
(1.03625) 

-0.551431 
(0.719307) 
-0.560521 
(0.778026) 
-0.463549 
(0.719307) 

-0.380957 
(0.0915052) 
-0.3892 
(0.0915052) 
-0.341674 
(0.0915052) 

The median stock option holdings are in parentheses below the mean stock option 
holdings. The test statistic from the signed ranked test is given in parentheses below the 
t-statistic for a one-tailed test in the test statistic column. 
The stock option holding variable is calculated using only all the grants for the 

executives. The stock option holding variable is calculated by the value of all the grants 
(depending upon which valuation method is used) divided by total compensation for year. 
Total compensation includes salary, bonus, other annual, total value of restricted stock 
granted, total value of new stock options granted, long-term incentive payouts, and all 
other compensation. (Note: the executives for which assumptions regarding the weighted 
average exercise price of old grants had to be made have been excluded in this analysis.) 
^The sample size for the top manager group is 17 (Var+) and 20 (Var-). The sample size 
for the top 2 manager group is 17 (Var+) and 21 (Var-). The sample size for the top 5 
manager group is 19(Var+)and 22 (Var-). 
J ^ ^ ^ y. u. sic 

significant at the 1% level; significant at the 5% level; significant at the 10% 
level. 
^The numbers appearing in the first two columns of the table are the ratio of the 
calculated option value (depending on which valuation method is used) to total 
compensation. The numbers are not the calculated option values themselves. 
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Table B.3 Mean/Median' Option Holdings^ (using all grants) of Top Managers in 
NYSE firms Involved in Mergers for Which the Postinvestment 

Leverage Increases, Lev+,and of Those for Which it Decreases, Lev-

Lev+ Lev-
test statistic 
for difference 

Ratio for Top Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 2 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 5 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

3.61015 
(1.294015) 
3.61728 
(1.287924) 
1.95501 
(0.681208) 

3.18731 
(1.205212) 
3.19344 
(1.213203) 
1.73723 
(0.694505) 

2.28508 
(1.091701) 
2.29156 
(1.098043) 
1.33515 
(0.601559) 

2.27836 
(1.303953) 
2.28576 
(1.303297) 
1.30791 
(0.746362) 

2.04904 
(1.199513) 
2.05686 
(1.219096) 
1.19077 
(0.720089) 

1.79407 
(1.172782) 
1.80083 
(1.165247) 
1.03092 
(0.623391) 

1.1051 
(-0.079441) 
1.10445 
(-0.0299096) 
1.070981 
(-0.079441) 

1.04109 
(0.199318) 
1.03928 
(0.178057) 
1.01272 
(0.199318) 

0.92138 
(0.0211986) 
0.916148 
(-0.0447527) 
0.947561 
(0.0211986) 

The median stock option holdings are in parentheses below the mean stock option 
holdings. The test statistic from the signed ranked test is given in parentheses below the 
t-statistic for a one-tailed test in the test statistic column. 
The stock option holding variable is calculated using all the grants for the executives. 

The stock option holding variable is calculated by the value of all the grants (depending 
upon which valuation method is used) divided by total compensation for year. Total 
compensation includes salary, bonus, other annual, total value of restricted stock granted, 
total value of new stock options granted, long-term incentive payouts, and all other 
compensation. (Note: the executives for which assumptions regarding the weighted 
average exercise price of old grants had to be made have been excluded in this analysis.) 
^The sample size for the top manager group is 54 (Lev+) and 56 (Lev-). The sample size 
for the top 2 manager group is 60 (Lev+) and 59 (Lev-). The sample size for the top 5 
manager group is 64 (Lev+) and 65 (Lev-). 
^ *** significant at the 1% level; ** significant at the 5% level; * significant at the 10% 
level. 
^The numbers appearing in the first two columns of the table are the ratio of the 
calculated option value (depending on which valuation method is used) to total 
compensation. The numbers are not the calculated option values themselves. 

174 



Table B.4 Mean/Median' Option Holdings^ (using all grants)of Top Managers in 
NASDAQ firms Involved in Mergers for Which the Postinvestment Leverage Increases, 

Lev+, and of Those for Which it Decreases, Lev-

Lev+ Lev-
test statistic 
for difference 

Ratio for Top Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 2 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 5 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

1.93986 
(0.894015) 
1.93684 
(0.892269) 
1.11811 
(0.639439) 

2.73109 
(0.917015) 
2.72648 
(0.916001) 
1.49159 
(0.744644) 

2.01203 
(0.919931) 
2.01068 
(0.920953) 
1.21295 
(0.78613) 

2.78839 
(2.031056) 
2.7963 
(2.035138) 
1.35134 
(0.953784) 

2.04693 
(1.863573) 
2.07348 
(1.868173) 
1.04243 
(0.875134) 

1.59603 
(1.267068) 
1.61182 
(1.283236) 
0.802551 
0.629549) 

-0.864766 
(-0.215452) 
-0.876652 
(-0.293798) 
-0.455156 
(-0.215452) 

0.421666 
(-0.396863) 
0.402523 
(-0.035066) 
0.571583 
(-0.096863) 

0.578871 
(0.308221) 
0.553874 
(0.308221) 
0.91738 
(0.308221) 

The median stock-option holdings are in parentheses below the mean stock option 
holdings. The test statistic from the signed ranked test is given in parentheses below the 
t-statistic for a one-tailed test in the test statistic column. 
The stock option holding variable is calculated using all the grants for the executives. 

The stock option holding variable is calculated by the value of all the grants (depending 
upon which valuation method is used) divided by total compensation for year. Total 
compensation includes salary, bonus, other annual, total value of restricted stock granted, 
total value of new stock options granted, long-term incentive payouts, and all other 
compensation. (Note: the executives for which assumptions regarding the weighted 
average exercise price of old grants had to be made have been excluded in this analysis.) 
^The sample size for the top manager group is 23 (Lev+) and 10 (Lev-). The sample size 
for the top 2 manager group is 24 (Lev+) and 10 (Lev-). The sample size for the top 5 
manager group is 25 (Lev+) and 12 (Lev-). 
"**** significant at the 1% level; ** significant at the 5% level; * significant at the 10%) 
level. 
^The numbers appearing in the first two columns of the table are the ratio of the 
calculated option value (depending on which valuation method is used) to total 
compensation. The numbers are not the calculated option values themselves. 
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Table B.5 Mean/Median' Option Holdings^ (using all grants) of Top Managers in 
NYSE firms Involved in Mergers for Which the Postinvestment Variance and 

Leverage Both Increase (+) and Both Decrease(-) 

+ 
test statistic 
for difference 

7TT Ratio for Top Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 2 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 5 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

2.46953 
(1.178273) 
2.47575 
(1.211064) 
1.52627 
(0.623925) 

1.83137 
(1.007538) 
1.83502 
(1.035013) 
1.10337 
(0.552285) 

1.57298 
(0.804158) 
1.57838 
(0.809224) 
0.935979 
(0.502629) 

2.56889 
(1.515397) 
2.57624 
(1.51244) 
1.52776 
(0.828743) 

2.37804 
(1.407437) 
2.38602 
(1.408469) 
1.41584 
(0.832973) 

2.0653 
(1.384858) 
2.07218 
(1.394528) 
1.22153 
(0.928106) 

-0.133747 
(-0.632065) 
-0.135262 
(-0.66048) 
-0.0030076 
(-0.632065) 

-0.93694 
(-1.02143) 
-0.946176 
(-1.03405) 
-0.853996 
(-1.02143) 

-1.16011 
(-1.31908*) 
-1.16577 
(-1.33018*) 
-1.07487 
(-1.31908*) 

The median stock option holdings are in parentheses below the mean stock option 
holdings. The test statistic from the signed ranked test is given in parentheses below the 
t-statistic for a one-tailed test in the test statistic column. 
^The stock option holding variable is calculated using all the grants for the executives. 
The stock option holding variable is calculated by the value of all the grants (depending 
upon which valuation method is used) divided by total compensation for year. Total 
compensation includes salary, bonus, other annual, total value of restricted stock granted, 
total value of new stock options granted, long-term incentive payouts, and all other 
compensation. (Note: the executives for which assumptions regarding the weighted 
average exercise price of old grants had to be made have been excluded in this analysis.) 
^The sample size for the top manager group is 27(+) and 35 (-). The sample size for the 
top 2 manager group is 30 (+) and 37 (-). The sample size for the top 5 manager group is 
33^(+) and 40 (-). 
'̂ *** significant at the 1% level; ** significant at the 5% level; * significant at the 10% 
level. 
^The numbers appearing in the first two columns of the table are the ratio of the 
calculated option value (depending on which valuation method is used) to total 
compensation. The numbers are not the calculated option values themselves. 
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Table B.6 Mean/Median' Option Holdings^ (using all grants) of Top Managers in 
NASDAQ firms Involved in Mergers for Which the Postinvestment Variance and 

Leverage Both Increase (+) and Both Decrease(-) 

test statistic 
for difference 

TTT-Ratio for Top Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 2 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 5 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

2.24507 
(1.256183) 
2.23536 
(1.245729) 
1.10934 
(0.814327) 

2.05449 
(1.235242) 
2.04337 
(1.228901) 
1.19124 
(0.871359) 

1.80971 
(1.115038) 
1.8013 
(1.110991) 
1.06627 
(0.807129) 

2.72979 
(1.214741) 
2.73099 
(1.224677) 
2.10935 
(0.658213) 

1.81795 
(1.035782) 
1.8466 
(1.048055) 
0.969702 
(0.559159) 

1.58067 
(0.978489) 
1.59578 
(0.99144) 
0.822171 
(0.528567) 

-0.329337 
(0.633866) 
-0.337403 
(0.633866) 
-0.0788065 
(0.633866) 

0.25425 
(0.380319) 
0.210127 
(0.464835) 
0.436942 
(0.380319) 

0.292619 
(0.464835) 
0.262631 
(0.464835) 
0.581627 
(0.464835) 

The median stock option holdings are in parentheses below the mean stock option 
holdings. The test statistic from the signed ranked test is given in parentheses below the 
t-statistic for a one-tailed test in the test statistic column. 
^The stock option holding variable is calculated using all the grants for the executives. 
The stock option holding variable is calculated by the value of all the grants (depending 
upon which valuation method is used) divided by total compensation for year. Total 
compensation includes salary, bonus, other annual, total value of restricted stock granted, 
total value of new stock options granted, long-term incentive payouts, and all other 
compensation. (Note: the executives for which assumptions regarding the weighted 
average exercise price of old grants had to be made have been excluded in this analysis.) 
^The sample size for the top manager group is 12 (+) and 7 (-). The sample size for the 
top 2 manager group is 12 (+) and 7 (-). The sample size for the top 5 manager group is 
12^(+) and 7 (-). 
'̂ *** significant at the 1% level; ** significant at the 5% level; * significant at the 10% 
level. 
^The numbers appearing in the first two columns of the table are the ratio of the 
calculated option value (depending on which valuation method is used) to total 
compensation. The numbers are not the calculated option values themselves. 
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Table^B.7 Mean/Median' Option Holdings^(using all grants) of Top Managers in 
NYSE firms involved in Divestitures for Which the Postinvestment Variance Increases, 

Var+,and of Those for Which it Decreases, Var-

Var+ 
7TT 

Var-
test statistic 
for difference 

Ratio for Top Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 2 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 5 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

1.47695 
(0.702958) 
1.49643 
(0.700674) 
0.780056 
(0.527502) 

1.84434 
(0.711486) 
1.86559 
(0.708999) 
0.938666 
(0.517554) 

1.32745 
(0.753648) 
1.34314 
(0.752169) 
0.695346 
(0.562286) 

1.29788 
(0.849819) 
1.30084 
(0.841168) 
0.751112 
(0.419987) 

1.20662 
(0.73631) 
1.20945 
(0.737008) 
0.729667 
(0.345771) 

1.07048 
(0.627746) 
1.07683 
(0.628428) 
0.611556 
(0.298005) 

0.295152 
(0.200869) 
0.32253 
(0.251087) 
0.0776402 
(0.200869) 

0.804475 
(0.45549) 
0.827787 
(0.45549) 
0.448335 
(0.45549) 

0.471503 
(0.631668) 
0.487595 
(0.597649) 
0.268442 
(0.631668) 

The median stock option holdings are in parentheses below the mean stock option 
holdings. The test statistic from the signed ranked test is given in parentheses below the 
t-statistic for a one-tailed test in the test statistic column. 
The stock option holding variable is calculated using all the grants for the executives. 

The stock option holding variable is calculated by the value of all the grants (depending 
upon which valuation method is used) divided by total compensation for year. Total 
compensation includes salary, bonus, other annual, total value of restricted stock granted, 
total value of new stock options granted, long-term incentive payouts, and all other 
compensation. (Note: the executives for which assumptions regarding the weighted 
average exercise price of old grants had to made have been excluded in this analysis.) 
^The sample size for the top manager group is 10 (Var+) and 17 (Var-). The sample size 
for the top 2 manager group is 10 (Var+) and 18 (Var-). The sample size for the top 5 
manager group is 13 (Var+) and 22 (Var-). 

significant at the 1% level; significant at the 5% level; significant at the 10% 
level. 
^The numbers appearing in the first two columns of the table are the ratio of the 
calculated option value (depending on which valuation method is used) to total 
compensation. The numbers are not the calculated option values themselves. 
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Table B.8 Mean/Median' Option Holdings^ (using all grants) of Top Managers in NYSE 
firms Involved in Divestitures for Wliich the Postinvestment Leverage Increases, Lev+. 

and of Those for Which it Decreases, Lev-

Katio" Jor lop Manager Using 
Black-Scholes Value 

Minimum Value 

Non Marketabilit}' Discount 

Ratio for Top 2 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Ratio for Top 5 Managers Using 
Black-Scholes Value 

Minimum Value 

Non Marketability Discount 

Levi-

1.19062 
(0.849819) 
1.20316 
(0.841168) 
0.573353 
(0.419987) 

0.891804 
(0.835733) 
0.901974 
(0.82724) 
0.433167 
(0.419987) 

0.636189 
(0.590432) 
0.643231 
(0.591996) 
0.330028 
(0.310382) 

Lev-

1.40365 
(0.702958) 
1.41195 
(0.700674) 
0.804668 
(0.460284) 

1.55233 
(0.732493) 
1.56157 
(0.72492) 
0.884992 
(0.347563) 

1.32289 
(0.739978) 
1.33353 
(0.74528) 
0.735315 
(0.353372) 

test statistic 
for difference 

-0.282398 
(-0.218499) 
-0.276806 
(-0.218499) 
-0.501561 
(-0.218499) 

-0.663425 
(-0.179955) 
-0.662058 
(-0.179955) 
-0.78073 
(-0.179955) 

-1.11155 
(-0.962586) 
-1.11489 
(-0.982437) 
-1.1495 
(-0962586) 

The median stock option holdings are in parentheses below the mean stock option 
holdings. The test statistic from the signed ranked test is given in parentheses below the 
t-statistic for a one-tailed test in the test statistic column. 
The stock option holding variable is calculated using all the grants for the executives. 

The stock option holding variable is calculated b} the value of all the grants (depending 
upon which valuation method is used) divided by total compensation for year. Total 
compensation includes salary, bonus, other annual, total value of restricted stock granted, 
total value of new stock options granted, long-term incentive payouts, and all other 
compensation. (Note: the executives for which assumptions regarding the weighted 
average exercise price of old grants had to be made have been excluded in this analysis.) 
^The sample size for the top manager group is 5 (Lev+) and 22 (Lev-). The sample size 
for the top 2 manager group is 5 (Le\+) and 23 (Lev-). The sample size for the top 5 
manager group is 8 (Le\^) and 27 (Lev-). 
"* *** significant at the 1% level; ** significant at the 5% level; significant at the 10% 
level. 
^The numbers appearing in the first two columns of the table are the ratio of the 
calculated option value (depending on which valuation method is used) to total 
compensation. The numbers are not the calculated option values themselves. 
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Table B.9 Mean/Median' Option Holdings using 
Altemative Option Holding Variable^ for Top Managers^ 

Involved in Mergers for Which the Postinvestment Variance Increases, Var+, 
and of Those for Which it Decreases, Var-

Group 
Of Exec 

NYSE 

Top Manager 

Top 2 Managers 

Top 5 Managers 

NASDAQ 
Top Manager 

Top 2 Managers 

Top 5 Managers 

Var+ 

0.00906046 
0.004844 
(60) 

0.0125669 
0.005922 
(63) 

0.0169494 
0.008308 
(67) 

0.0169884 
0.009737 
(21) 

0.0263439 
0.016303 
(21) 

0.0394646 
0.029834 
(21) 

Var-

0.0100438 
0.005251 
(71) 

0.0136096 
0.007178 
(74) 

0.019799 
0.010229 
(76) 

0.0110441 
0.0075 
(21) 

0.0155936 
0.01131 
(22) 

0.0221388 
0.018741 
(23) 

test statistic 
difference"* 

-0.501621 
-0.965701 

-0.407385 
-1.26329 

-0.810925 
-0.810925 

1.24402 
1.47167* 

1.54602* 
1.16627 

1.8312 
1.62129* 

The median stock option holdings are in italics below the mean stock option holdings. 
The test statistic from the signed ranked test is given in italics below the t-statistic for a 
one-tailed test in the test statistic column. 
^The altemative option holdings variable (SOH variable) is calculated by taking the 
number of options held by the executive or group of executives/total shares outstanding 
for the firm. 
The sample sizes for each group are given in parentheses. 

/I ik ik 3k 3B A 4̂  

significant at the 1% level; significant at the 5% level; significant at the 10% 
level. 
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Table B.IO Mean/Median' Option Holdings using 
Altemative Option Holding Variable^ for Top Managers^ 

Involved in Mergers for Which the Postinvestment Leverage Increases, Lev+, 
and of Those for Which it Decreases, Lev-

Group 
Of Exec 

NYSE 
Top Manager 

Top 2 Managers 

Top 5 Managers 

NASDAQ 
Top Manager 

Top 2 Managers 

Top 5 Managers 

Lev+ 

0.00846789 
0.005075 
(67) 

0.0117953 
0.00698 
(71) 

0.0160009 
0.010357 
(72) 

0.0172839 
0.010404 
(24) 

0.0259826 
0.016303 
(25) 

0.0363259 
0.021169 
(26) 

Lev-

0.0107717 
0.005065 
(64) 

0.0145659 
0.006124 
(66) 

0.0209615 
0.009853 
(71) 

0.00961843 
0.007643 
(13) 

0.0132982 
0.012993 
(13) 

0.02163 
0.01588 
(13) 

test statistic 
difference"* 

-1.18434 
-0.649758 

-1.08932 
-0.389861 

-1.42124* 
-0.417893 

1.41564* 
1.12941 

1.59464* 
1.13846 

1.3204* 
0.759701 

The median stock option holdings are in italics below the mean stock option holdings. 
The test statistic from the signed ranked test is given in italics below the t-statistic for a 
one-tailed test in the test statistic column. 
"̂ The altemative option holdings variable (SOH variable) is calculated by taking the 
number of options held by the executive or group of executives/total shares outstanding 
for the firm. 
^The sample sizes for each group are given in parentheses. 
'̂ *** significant at the 1% level; * significant at the 5% level; * significant at the 10% 
level. 
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Table B.l 1 Mean/Median' Option Holdings using 
Altemative Option Holding Variable^ for Top Managers^ 

Involved in Mergers for Which Both the Postinvestment Leverage 
and Variance Increase and of Those for Which They both Decrease 

Group 
Of Exec 
NYSE 
Top Manager 

Top 2 Managers 

Top 5 Managers 

NASDAQ 
Top Manager 

Top 2 Managers 

Top 5 Managers 

+ 
test statistic 
difference 

0.00826627 
0.004844 
(36) 

0.0107506 
0.006065 
(38) 

0.013747 
0.008139 
(39) 

0.0202656 
0.014288 
(13) 

0.0323495 
0.019082 
(13) 

0.0473854 
0.034665 
(13) 

0.0110836 
0.005065 
(40) 

0.0141016 
0.006189 
(41) 

0.0206696 
0.010007 
(43) 

0.00916847 
0.0075 
(7) 

0.0123175 
0.009005 
(7) 

0.0197567 
0.013915 
(7) 

-0.996166 
-0.95^33 

-0.977551 
-1.05978 

-1.51254* 
-1.21638 

1.35605* 
1.42637* 

1.5247* 
1.42637* 

1.45297* 
1.42637* 

The median stock option holdings are in italics below the mean stock option holdings. 
The test statistic from the signed ranked test is given in italics below the t-statistic for a 
one-tailed test in the test statistic column. 
'̂ The altemative option holdings variable (SOH variable) is calculated by taking the 
number of options held by the executive or group of executives/total shares outstanding 
for the firm. 
^The sample sizes for each group are given in parentheses. 
"**** significant at the 1% level; * significant at the 5% level; * significant at the 10% 
level. 
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Table B.12 Mean/Median' Option Holdings using 
Altemative Option Holding Variable^ for Top Managers^ 

Involved in Divestitures for Which the Postinvestment Variance Increases, Var+, 
and of Those for Which it Decreases, Var-

Group 
Of Exec Var+ Var-

test statistic 
difference 

NYSE 
Top Manager 

Top 2 Managers 

Top 5 Managers 

0.0105878 
0.006133 
(12) 

0.013263 
0.007068 
(14) 

0.0193889 
0.00994 
(15) 

0.0105819 
0.004579 
(20) 

0.0155475 
0.005135 
(20) 

0.0182306 
0.00768 
(22) 

0.000811 
0.554999 

-0.206679 
0.577424 

0.0992201 
0.324831 

'The median stock option holdings are in italics below the mean stock option holdings. 
The test statistic from the signed ranked test is given in italics below the t-statistic for a 
one-tailed test in the test statistic column. 
^The altemative option holdings variable (SOH variable) is calculated by taking the 
number of options held by the executive or group of executives/total shares outstanding 
for the firm. 
^The sample sizes for each group are given in parentheses. 
"**** significant at the 1% level; * significant at the 5% level; * significant at the 10% 
level. 
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Table B.13 Mean Median^ Option Holdings using 
Altemative Option Holding X'ariable" for Top Managers' 

Involved in Divestitures for WTiich the Postinvestment Leverage Increases. Le\^. 
and of Those for Which it Decreases. Lev-

Group 
Of Exec 

NYSE 
Top Manager 

Top 2 Managers 

Top 5 Managers 

Le\ -

0.00362585 
0.0032'4 

0.00400763 
0.003611 
(8) 

0.00489471 
0.004994 
(9) 

Lev-

0.0125324 
0.008224 
(25) 

0.0178681 
0.009981 
(26) 

0.0231376 
0.011911 
(28) 

test statistic 
difference 

-1.06024 
-1.32206' 

-1.10032 
-1.94894*' 

-1.40328* 
-2.3^191*" 

The median stock option holdings are in italics below^ the mean stock option holdings. 
The test statistic from the signed ranked test is given in italics below the t-statistic for a 
one-tailed test in the test statistic column. 
The altemative option holdings variable (SOH \ ariable) is calculated by taking the 

number of options held by the executi^ e or group of executives total shares outstanding 
for the firm. 
The sample sizes for each group are given in parentheses. 

"**** significant at the 1% level: significant at the 5% level; sî  
level. 

ignificant at the 10% 
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Table C.l Results of 1993 Variance OLS Regressions for 
NYSE firms'-All Grants^ 

FVi = ao + a, SOHj + ai LEVERAGE) + as SIZEi + Uj 
Group of 
Exec 

Parameter 
ao 

Black Scholes Valuation 

Top 

Top 2 

Top 5 

0.000320*** 
(18.468) 
0.000320*** 
(19.370) 
0.000323*** 
(19.239) 

Minimum Value 

Top 

Top 2 

Top 5 

0.000320*** 
(18.467) 
0.000320*** 
(19.367) 
0.000324*** 

Parameter 
ai 

0.000000669 
(0.656) 
0.000002438 
(1.373) 
0.000005087 
(1.616) 

0.000000659 
(0.648) 
0.000002416 
(1.363) 
0.000004998 

(19.240) (1.591) 
Non-marketability Discount 

Top 

Top 2 

Top 5 

0.000319*** 
(18.361) 
0.000317*** 
(19.103) 
0.000319 
(18.928) 

0.000001870 
(0.871) 
0.000006669* 
(1.844) 
0.000013192** 
(2.200) 

Parameter 
a2 

0.000019216 
(0.338) 
0.000023079 
(0.433) 
0.000033059 
(0.633) 

0.000019188 
(0.337) 
0.000023057 
(0.433) 
0.000032969 
(0.631) 

0.000020462 
(0.360) 
0.000026293 
(0.493) 
0.000037478 
(0.718) 

Parameter 
a3 

-1.956716E-9*** 
(-3.964) 
-1.790986E-9*** 
(-4.199) 
-1.924408E-9*** 
(-4.494) 

-1.956684E-9*** 
(-3.964) 
-1.791063E-9*** 
(-4.199) 
-1.924627E-9*** 
(-4.494) 

-1.958268E-9*** 
(-3.968) 
-1.792427E-9*** 
(-4.206) 
-1.927371E-9*** 
(-4.507) 

Adj. 
R̂  

0.0191 

0.0221 

0.0243 

0.0190 

0.0220 

0.0242 

0.0195 

0.0240 

0.0269 

** significant at the 1% level; significant at the 5% level; significant at the 10% level; 
t values are given in the parentheses. 
^ The sample size for the top executive group is 701 firms. The sample size for the top 2 
executive group is 769 firms. The sample size for the top 5 executive group is 822 firms. 
^ The stock option holding variable is calculated using all grants. The stock option 
holding variable is calculated by the value of all the grants (depending upon which 
valuation method is used) divided by total compensation for year. Total compensation 
includes salary, bonus, other annual, total value of restricted stock granted, total value of 
new stock options granted, long-term incentive payouts, and all other compensation. 
This sample is the reduced sample. Those executives for which assumptions had to be 
made concerning the weighted average exercise prices of old grants have been excluded. 
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Table C.2 Results of 1993 \'ariance OLS Regressions for 
NASDAQ firms'- All Grants^ 

Fyi = a: - a] SOHj - a; LE\'ER,AGEi - a.. SIZEj - Uj 
Group of 
Exec 

Black Sch 

Top 

Top 2 

Top 5 

Parameter 
a-

oles \'aluation 

0.000925'" 
(18.611) 
0.000947*" 
(19.476) 
0.000950*" 
(18.163) 

Minimum J'alue 

Top 

Top 2 

Top 5 

0.000925"' 
(18.610) 
0.000947"' 
(19 4 - j 
0.000950"" 
(18.160) 

Parameter 
ai 

0.000017255'" 
(3.535) 
0.000023''65'" 
(3.6-^-) 
0.000031936**' 
(3.809) 

0.000017230"' 
(3.531) 
O.OO0023"38*" 
(3.6"5) 
0.000031952'" 
(3.812) 

A on-marketability Discount 

Top 

Top 2 

Top 5 

0.000908"' 
(18.060) 
0.000922*" 
(18.717) 
0.000919"' 
( r . 284 ) 

0.000040916*" 
(3.994) 
0.000058417'" 
(4.380) 
0.000079118'" 
(4,596) 

Parameter 
a; 

-0.000493' 
(-1.884) 
-0.000528" 
(-2.117) 
-0.000434' 
(-1.703) 

-0.000493* 
(-1.884) 
-0.000528" 
(-2.117) 
-0.000434' 
(-1.703) 

-0.000471' 
(-1.810) 
-0.000504*' 
r-2.040) 
-0.000400 
(-1.584) 

Parameter 
as 

-6.115046E-8'" 
(-5.105) 
-6.434222E-8'" 
(-5.34-1 
-6.690301E-8*'* 
(-5.088) 

-6.117596E-8*'* 
(-5.107) 
.6.437454E-8'" 
(-5.350) 
-6.69423E-8"* 
(-5.091) 

-6.03604E-8*** 
(-5.0-1) 
-6.316928E-8*** 
(-5.296) 
-6.545079E-8*** 
(-5.023) 

Adj. 
R-

0.1793 

0.1688 

0.1441 

0.1792 

0.1688 

0.1441 

0.1906 

0.1847 

0.1613 

'*" significant at the 1% level: ' significant at the 5° o level; * significant at the 10% level: 
t values are gi\"en in the parentheses. 
' The sample size for the top executi\ e group is 239 firms. The sample size for the top 2 
executive group is 280 firms. The sample size for the top 5 executi\ e group is 312 firms. 
" The stock option holding variable is calculated using all grants. The stock option 
holding \ariable is calculated b}" the value of all the grants (depending upon which 
valuation method is used) divided by total compensation for year. Total compensation 
includes salar>\ bonus, other annual, total \'alue of restricted stock granted, total value of 
new stock options granted, long-term incentive payouts, and all other compensation. This 
sample is the reduced sample. Those executives for which assumptions had to be made 
concerning the weighted a\ erage exercise prices of old grants ha '̂e been excluded. 
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Table C.3 Results of 1995 Variance OLS Regressions for 
NYSE firms'- All Grants^ 

FVi = ao + ai SOH) + aj LEVERAGEj + a^ SIZE, + Ui 
Group of 
Exec 

Parameter 
ao 

Black Scholes Valuation 

Top 

Top 2 

Top 5 

0.000352*** 
(16.642) 
0.000339*** 
(16.097) 
0.000347*** 
(15.821) 

Minimum Value 

Top 

Top 2 

Top 5 

0.000352*** 
(16.632) 
0.000339*** 
(16.089) 
0.000347*** 
(15.819) 

Parameter 
ai 

0.000008200*** 
(2.643) 
0.000015227*** 
(3.650) 
0.000018957*** 
(3.535) 

0.000008175*** 
(2.636) 
0.000015149*** 
(3.639) 
0.000018792*** 
(3.514) 

Non-marketability Discount 

Top 

Top 2 

Top 5 

0.000343*** 
(16.097) 
0.000331*** 
(15.884) 
0.000339*** 
(15.812) 

0.000020451*** 
(3.486) 
0.000032147*** 
(4.500) 
0.000039113*** 
(4.464) 

Parameter 
ai 

-0.000135** 
(-1.984) 
-0.000104 
(-1.604) 
-0.000126* 
(-1.912) 

-0.000134** 
(-1.981) 
-0.000103 
(-1.601) 
-0.000126* 
(-1.911) 

-0.000125* 
(-1.846) 
-0.000095043 
(-1.478) 
-0.000117* 
(-1.783) 

Parameter 
as 

-1.460088E-9*** 
(-3.040) 
-1.531106E-9*** 
(-3.319) 
-1.59329E-9*** 
(-3.342) 

-1.459961E-9*** 
(-3.039) 
-1.530888E-9*** 
(-3.318) 
-1.591941E-9*** 
(-3.339) 

-1.471816E-9*** 
(-3.075) 
-1.531698E-9*** 
(-3.337) 
-1.600736E-9*** 
(-3.375) 

Adj. 
R̂  

0.0277 

0.0343 

0.0348 

0.0277 

0.0342 

0.0346 

0.0344 

0.0426 

0.0433 

significant at the 1% level; significant at the 5% level; significant at the 10% level; 
t values are given in the parentheses. 
' The sample size for the top executive group is 741 firms. The sample size for the top 2 
executive group is 795 firms. The sample size for the top 5 executive group is 827 firms. 

The stock option holding variable is calculated using all grants. The stock option 
holding variable is calculated by the value of all the grants (depending upon which 
valuation method is used) divided by total compensation for year. Total compensation 
includes salary, bonus, other annual, total value of restricted stock granted, total value of 
new stock options granted, long-term incentive payouts, and all other compensation. This 
sample is the reduced sample. Those executives for which assumptions had to be made 
concerning the weighted average exercise prices of old grants have been excluded. 
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Table C.4 Results of 1995 Variance OLS Regressions for 
NASDAQ firms'- All Grants^ 

FVi = ao + ai SOHj + aj LEVERAGEj + as SIZE; + m 
Group of 
Exec 

Black Sch 

Top 

Top 2 

Top 5 

Parameter 
ao 

oles Valuation 

0.001174*** 
(16.639) 
0.001178*** 
(16.879) 
0.001208*** 
(17.953) 

Minimum Value 

Top 

Top 2 

Top 5 

0.001174*** 
(16.639) 
0.001178*** 
(16.876) 
0.001208*** 

Parameter 
ai 

0.000013235 
(1.536) 
0.000018645* 
(1.867) 
0.000003002** 
(2.051) 

0.000013200 
(1.532) 
0.000018618* 
(1.864) 
0.000002871** 

(17.963) (2.047) 
Non-marketability Discount 

Top 

Top 2 

Top 5 

0.001157*** 
(16.010) 

it it it 

0.001152 
(16.069) 
0.001206*** 
(17.932) 

0.000031477* 
(1.867) 
0.000046193** 
(2.345) 
0.000005575** 
(2.114) 

Parameter 
a2 

-0.000810*** 
(-2.781) 
-0.000820*** 
(-2.875) 
-0.000347 
(-1.164) 

-0.000810*** 
(-2.782) 
-0.000820*** 
(-2.876) 
-0.000347 
(-1.165) 

-0.000786*** 
(-2.695) 
-0.000786*** 
(-2.757) 
-0.000344 
(-1.156) 

Parameter 
as 

-4.689052E-8*** 
(-3.961) 
-4.792622E-8*** 
(-4.023) 
-5.651972E-8*** 
(-4.629) 

-4.68914E-8*** 
(-3.961) 
-4.792739E-8*** 
(-4.023) 
-5.651919E-8*** 
(-4.628) 

-4.719189E-8*** 
(-3.993) 
-4.839076E-8*** 
(-4.073) 
-5.652712E-8*** 
(-4.631) 

Adj. 
R̂  

0.1047 

0.1032 

0.0806 

0.1046 

0.1032 

0.0806 

0.1081 

0.1088 

0.0813 

significant at the 1% level; significant at the 5% level; significant at the 10% level; 
t values are given in the parentheses. 
' The sample size for the top executive group is 295 firms. The sample size for the top 2 
executive group is 322 firms. The sample size for the top 5 executive group is 345 firms. 
^ The stock option holding variable is calculated using all grants. The stock option 
holding variable is calculated by the value of all the grants (depending upon which 
valuation method is used) divided by total compensation for year. Total compensation 
includes salary, bonus, other annual, total value of restricted stock granted, total value of 
new stock options granted, long-term incentive payouts, and all other compensation. This 
sample is the reduced sample. Those executives for which assumptions had to be made 
concerning the weighted average exercise prices of old grants have been excluded. 
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Table C.5 Results of 1993 Leverage OLS Regressions for 
NYSE firms^-AU Grants^ 

LEVERAGEj = ao + a, SOHj + ai SIZEj + Uj 
Group of Parameter 
Exec ao 
Black Scholes Valuation 

Parameter 
ai 

Parameter 
a2 

Adj. 
R̂  

Top 

Top 2 

Top 5 

0.229560 
(30.318) 
0.230996*** 
(30.929) 
0.236059*** 
(30.871) 

Minimum Value 

Top 

Top 2 

Top 5 

] k jk 34e 

0.229580 
(30.318) 
0.231038*** 
(30.931) 
0.236135*** 
(30.875) 

-0.001481** 
(-2.189) 
-0.003370*** 
(-2.814) 
-0.006774*** 
(-3.236) 

-0.001483** 
(-2.197) 
-0.003379*** 
(-2.827) 
-0.006798*** 
(-3.255) 

Non-marketability Discount 

Top 

Top 2 

Top 5 

34c 3tc * 

0.230064 
(30.286) 
0.231970*** 
(30.850) 
0.237132*** 
(30.909) 

-0.003303** 
(-2.319) 
-0.007334*** 
(-3.008) 
-0.013898*** 
(-3.488) 

0.000002140*** 
(6.720) 
0.000002275*** 
(8.206) 
0.000002268*** 
(8.239) 

0.000002140*** 
(6.720) 
0.000002275*** 
(8.207) 
0.000002268*** 
(8.240) 

0.000002140*** 
(6.721) 
0.000002272*** 
(8.202) 
0.000002266*** 
(8.239) 

0.0645 

0.0883 

0.0867 

0.0646 

0.0884 

0.0868 

0.0653 

0.0897 

0.0885 

significant at the 1% level; significant at the 5% level; significant at the 10% level; 
t values are given in the parentheses. 
^ The sample size for the top executive group is 701 firms. The sample size for the top 2 
executive group is 769 firms. The sample size for the top 5 executive group is 822 
firms. 

The stock option holding variable is calculated using all the grants for the executives. 
The stock option holding variable is calculated by the value of all the grants (depending 
upon which valuation method is used) divided by total compensation for year. Total 
compensation includes salary, bonus, other annual, total value of restricted stock granted, 
total value of new stock options granted, long-term incentive payouts, and all other 
compensation. This sample is the reduced sample. Those executives for which 
assumptions had to be made concerning the weighted average exercise prices of old 
grants have been excluded. 
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Table C.6 Results of 1993 Leverage OLS Regressions for 
NASDAQ firms'- All Grants^ 

LEVERAGEj = ao + a, SOHj + aj SIZEj + Uj 
Group of Parameter 
Exec ao 

Parameter 
ai 

Black Scholes Valuation 

Parameter 
a2 

Adj. 
R̂  

Top 

Top 2 

Top 5 

0.089339 
(8.180) 
0.092340*** 
(8.952) 
0.098351*** 
(9.594) 

Minimum Value 

Top 

Top 2 

Top 5 

0.089348 
(8.181) 
0.092334*** 
(8.951) 
0.098356 

-0.001545 
(-1.276) 
-0.001859 
(-1.196) 
-0.003294* 
(-1.769) 

-0.001547 
(-1.278) 
-0.001855 
(-1.195) 
-0.003294* 

(9.594) (-1.769) 
Non-marketability Discount 

Top 

Top 2 

Top 5 

0.090872 
(8.180) 
0.093939 
(8.895) 
0.100596*** 
(9.565) 

-0.003740 
(-1.465) 
-0.004461 
(-1.380) 
-0.007703** 
(-2.000) 

0.000011644*** 
(4.038) 
0.000011412*** 
(4.050) 
0.000012226*** 
(4.287) 

0.000011646*** 
(4.039) 
0.000011415*** 
(-1.195) 
0.000012231*** 
(4.289) 

0.000011541*** 
(4.002) 
0.000011308*** 
(4.011) 
0.000012069*** 
(4.231) 

0.0668 

0.0567 

0.0634 

0.0669 

0.0567 

0.0634 

0.0689 

0.0583 

0.0660 

*** significant at the 1% level; significant at the 5% level; significant at the 10% level; 
t values are given in the parentheses. 
' The sample size for the top execufive group is 239 firms. The sample size for the top 2 
execufive group is 280 firms. The sample size for the top 5 execufive group is 312 
firms. 
^ The stock option holding variable is calculated using all the grants for the execufives. 
The stock option holding variable is calculated by the value of all the grants (depending 
upon which valuation method is used) divided by total compensation for year. Total 
compensation includes salary, bonus, other annual, total value of restricted stock granted, 
total value of new stock opfions granted, long-term incentive payouts, and all other 
compensation. This sample is the reduced sample. Those executives for which 
assumptions had to be made concerning the weighted average exercise prices of old 
grants have been excluded. 
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Table C.7 Results of 1995 Leverage OLS Regressions for 
NYSE firms'-All Grants^ 

LEVERAGEj = ao . aj SOHj + a2 SIZE; + u, 
Group of Parameter 
Exec ao 

Parameter 
ai 

Black Scholes Valuation 

Parameter 
a2 

Adj. 
R̂  

Top 0.223906' 
(28.131) 

Top 2 0.232526' 
(28.660) 

Top 5 0.23667r 
(29.012) 

Minimum Value 

-0.00490 r 
(-2.929) 
-0.009684" 
(-4.266) 
-0.014321" 
(-5.128) 

0.000001394 0.0462 
(5.456) 
0.000001512*** 0.0613 
(6.095) 
0.000001541*** 0.0689 
(6.251) 

Top 

Top 2 

Top 5 

0.224044 
(28.142) 
0.232700*** 
(28.682) 
0.236839*** 
(29.036) 

-0.004954 
(-2.963) 
-0.009748*** 
(-4.304) 
-0.014374*** 
(-5.164) 

0.000001394 0.0464 
(5.457) 
0.000001513*** 0.0617 
(6.096) 
0.000001540*** 0.0693 
(6.250) 

Non-marketability Discount 

Top 

Top 2 

Top 5 

0.226002 * 
(28.130) 
0.232193*** 
(28.863) 
0.234423*** 
(29.371) 

-0.010558 
(-3.337) 
-0.016836' 
(-4.315) 
-0.022915' 
(-4.992) 

0.000001391 0.0494 
(5.456) 
0.000001501*** 0.0618 
(6.051) 
0.000001526*** 0.0673 
(6.190) 

*** significant at the 1% level; ** significant at the 5% level; ' significant at the 10% level; 
t values are given in the parentheses. 
' The sample size for the top execufive group is 741 firms. The sample size for the top 2 
executive group is 795 firms. The sample size for the top 5 executive group is 827 
firms. 
^ The stock option holding variable is calculated using all the grants for die executives. 
The stock opfion holding variable is calculated by the value of all the grants (depending 
upon which valuation method is used) divided by total compensation for year. Total 
compensafion includes salary, bonus, other annual, total value of restricted stock granted, 
total value of new stock opfions granted, long-term incentive payouts, and all other 
compensation. This sample is the reduced sample. Those executives for which 
assumptions had to be made concerning the weighted average exercise prices of old 
grants have been excluded. 
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Table C.8 Results of 1995 Leverage OLS Regressions for 
NASDAQ firms'- All Grants^ 

LEVERAGEj = ao . a, SOH; - a. SIZE; + ui 
Group of 
Exec 

Parameter 
ao 

Black Scholes Valuation 

Top 

Top 2 

Top 5 

0.122781*** 
(10.042) 
0.124756*** 
(10.587) 
0.120352*** 
(11.664) 

Minimum Value 

Top 

Top 2 

Top 5 

0.122770'** 
(10.039) 
0.124756**' 
(10.585) 
0.120320*** 
(11.664) 

Parameter 
ai 

-0.002613 
(-1.515) 
-0.003028 
(-1.550) 
-0.000236 
(-0.889) 

-0.002607 
(-1.512) 
-0.003025 
(-1.549) 
-0.000224 
(-0.881) 

Non-marketability Discount 

Top 

Top 2 

Top 5 

0.126615*" 
(10.153) 
0.129371**' 
(10.720) 
0.120449*** 
(11.670) 

-0.006767" 
(-2.013) 
-0.008220** 
(-2.141) 
-0.000449 
(-0.940) 

Parameter 
a2 

0.000013060*** 
(5.797) 
0.000013278*** 
(5.988) 
0.000011745*** 
(5.536) 

0.000013061*** 
(5.797) 
0.000013279*** 
(5.988) 
0.000011746*** 
(5.536) 

0.000013054*** 
(5.812) 
0.000013281*** 
(6.009) 
0.000011742*** 
(5.535) 

Adj. 
R̂  

0.1038 

0.1016 

0.0794 

0.1038 

0.1016 

0.0794 

0.1091 

0.1077 

0.0797 

*** significant at the 1% level; significant at the 5% level; significant at the 10% level; 
t values are given in the parentheses. 

The sample size for the top executive group is 295 firms. The sample size for the top 2 
executive group is 322 firms. The sample size for the top 5 executive group is 345 
firms. 

The stock option holding variable is calculated using all the grants for the executives. 
The stock option holding variable is calculated by the value of all the grants (depending 
upon which valuation method is used) divided by total compensation for year. Total 
compensation includes salary, bonus, other annual, total value of restricted stock granted, 
total value of new stock options granted, long-term incentive payouts, and all other 
compensation. This sample is the reduced sample. Those executives for which 
assumptions had to be made concerning the weighted average exercise prices of old 
grants have been excluded. 
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Table C.9 Resuhs of the 1993 Variance OLS Regressions Using an 
Altemative Option Holdings Variable' 

FVi = ao + a, SOHj + a2 LEVERAGEj + as SIZEj + Uj 
Group of 
Exec. 

NYSE 

Top 
(n=882) 

Top 2 
(n=932) 

Top 5 
(n=964) 

Parameter 
ao 

0.000316*** 
(19.749) 

*** 

0.000319 
(20.312) 

*** 

0.000319 
(20.354) 

Parameter 
ai 

0.004429*** 
(6.121) 

)k 3k A 

0.003629 
(6.230) 

A )k A 

0.003096 
(6.444) 

Parameter 
a2 

0.000040026 
(0.775) 

0.000036820 
(0.738) 

0.000045179 
(0.917) 

Parameter 
as 

-1.751468E-9*** 
(-4.220) 

-1.712745E-9*** 
(-4.316) 

-1.768209E-9*** 
(-4.426) 

Adj. 
R̂  

0.0622 

0.0620 

0.0636 

NASDAQ 

Top 0.000911 
(n=332) (20.874) 

Top 2 0.000945' 
(n=358) (21.308) 

Top 5 0.000958' 
(n=378) (20.655) 

0.006972 
(4.558) 

0.005701' 
(4.190) 

0.005128' 
(4.158) 

-0.000563 
(-2.592) 

-0.000607*** 
(-2.760) 

-0.000612*** 
(-2.768) 

-5.501199E-8 0.1712 
(-4.993) 

-5.790218E-8*** 0.1587 
(-5.094) 

-5.925948E-8*** 0.1506 
(-5.066) 

* • 

significant at the 1% level; significant at the 5% level; significant at the 10% level; 
t values are given in the parentheses. 
' The altemative option holdings variable (SOH variable) is calculated by taking the 
number of options held by the executive or group of executives/total shares outstanding 
for the firm. 
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Table CIO Results of the 1995 Variance OLS Regressions Using an 
Altemative Option Holdings Variable' 

FVj = ao + a, SOHj + a2 LEVERAGEj + as SIZEj + Uj 
Group of Parameter 
Exec. ao 

Parameter 
ai 

NYSE 

Parameter 
a2 

Parameter 
as 

Adj. 
R̂  

Top 0.000345' 
(n=1009) (15.379) 

Top 2 0.000340' 
(n=1031) (15.280) 

Top 5 0.000327* 
(n=1037) (13.284) 

NASDAQ 

0.008034 
(7.294) 

0.006168' 
(7.658) 

0.005292* 
(7.652) 

-0.000098106 -1.500941E-9*** 0.0626 
(-1.430) (-2.594) 

-0.000093956 -1.435399E-9** 0.0666 
(-1.384) (-2.558) 

-0.000068327 -1.457553E-9** 0.0643 
(-0.935) (-2.394) 

Top 
(n=424) 

Top 2 
(n=436) 

Top 5 
(n=441) 

0.001106 
(18.156) 

0.001085*** 
(17.227) 

0.001128*** 
(19.046) 

0.007604 
(3.528) 

0.007212*** 
(4.090) 

0.002361*** 
(3.722) 

-0.000459* 
(-1.833) 

-0.000479* 
(-1.919) 

-0.000196 
(-0.775) 

-6.381918E-8*** 0.1046 
(-4.838) 

-6.215664E-8*** 0.1114 
(-4.678) 

-7.046367E-8*** 0.0967 
(-5.211) 

significant at the 1% level; ** significant at the 5% level; * significant at the 10% level; 
t values are given in the parentheses. 
' The altemative option holdings variable (SOH variable) is calculated by taking the 
number of options held by the executive or group of executives/total shares outstanding 
for the firm. 
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Table C.l 1 Results of the 1993 Leverage OLS Regressions Using an 
Altemative Opfion Holdings Variable' 

LEVERAGEj= ao + a, SOHj + a2 SIZEj + u; 
Group of 
Exec. 

NYSE 

Top 
(n=882) 

Top 2 
(n=932) 

Top 5 
(n=964) 

Parameter 
ao 

0.219797*** 
(29.888) 

0.221104*** 
(30.023) 

0.221443*** 
(30.134) 

Parameter 
ai 

0.467317 
(0.989) 

0.455085 
(1.189) 

0.398396 
(1.268) 

Parameter 
a2 

0.000002065*** 
(7.878) 

0.000002139*** 
(8.514) 

0.000002145*** 
(8.509) 

Adj. 
R-

0.0639 

0.0705 

0.0683 

NASDAQ 

Top 
(n=332) 

Top 2 
(n=358) 

Top 5 
(n=378) 

0.085918 
(8.584) 

0.085497*** 
(8.808) 

0.087482*** 
(8.887) 

-0.108947 
(-0.281) 

-0.018707 
(-0.057) 

-0.020684 
(-0.072) 

0.000013807*** 
(5.130) 

0.000013939*** 
(5.273) 

0.000013558*** 
(5.137) 

0.0709 

0.0690 

0.0625 

*** significant at the 1% level; significant at the 5% level; significant at the 10% level; 
t values are given in the parentheses. 

The altemative option holdings variable (SOH variable) is calculated by taking the 
number of options held by the executive or group of executives/ total shares outstanding 
for the firm. 
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Table C.12 Results of the 1995 Leverage OLS Regressions Using an 
Altemafive Opfion Holdings Variable' 

LEVERAGEj= ao + ai SOHj + a2 SIZEj + Uj 

Group of Parameter 
Exec. ao 

Parameter 
ai 

NYSE 
Top 0.221618* 
(n=1009) (29.262) 

Top 2 0.220045* 
(n=1031) (29.033) 

Top 5 0.222180* 
(n=1037) (28.254) 

NASDAQ 

0.543284 
(1.074) 

0.417348 
(1.129) 

0.192085 
(0.653) 

Parameter 
a2 

Adj. 
R̂  

0.000001982*** 0.0534 
(7.668) 

0.000002071*** 0.0609 
(8.295) 

0.000002057*** 0.0594 
(8.193) 

Top 0.110454 
(n=424) (10.466) 

Top 2 0.111553' 
(n=436) (10.248) 

Top 5 0.115463' 
(n=441) (11.835) 

-0.008384 
(-0.020) 

0.019690 
(0.058) 

-0.060928 
(-0.508) 

0.000013394 
(5.400) 

0.000013566*** 
(5.479) 

0.000013079*** 
(5.268) 

0.0617 

0.0620 

0.0574 

• • * 
significant at the 1% level; significant at the 5% level; significant at the 10% level; 

t values are given in the parentheses. 
' The alternative option holdings variable (SOH variable) is calculated by taking the 
number of options held by the executive or group of executives/ total shares outstanding 
for the firm. 
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