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CHAPTER I 

INTRODUCTION 

Jensen and Meckling (1976) define an agency relationship as: "A contract 

imder which one or more persons (The Principal) engage another person (TTie Agent) 

to perform some service on their behalf which involves delegating some decision 

making authority to the agent" (p. 308). When both the agent and principal are 

expected utility maximizers, it is believed that the agent may not always act in the 

best interests of the principal. The problems arising out of the conflicting objectives of 

the agent and the principal are known as "agency problems." 

1.1 Namre of Agency Problems 

Agency problems considered in the finance literamre can arise out of at least 

three sources: (1) partial ownership of the firm by the manager, (2) existence of debt 

financing, and (3) information asymmetry. These three types of agency problems are 

discussed below. 

1.1.1 Partial Ownership of the Fu-m by the Manager 

Jensen and Meckling (1976) in their semmal article on agency theor>' focus on 

the positive aspects of the agency tiieory. They identify die factors causing agency 

problems. They show that when the manager is not a 100% owner of the firm, there is 

a tendency for him/her to engage in excessive perk consimiption. The outside 



shareholders realizing that the manager is prone to increase his/her consumption of 

perquisites, will offer much less than before for their portion of the shares of the firm. 

Hence, there will be a reduction in the value of the shares of the firm. This reduction 

in value is the agency cost arising out of issuing equity to outsiders. 

The principal can reduce divergence from his interests by incurring monitoring 

costs. The monitoring methods would include auditing, formal control systems, budget 

restrictions, and compensation schemes. In some simations, it will pay the agent to 

incur bonding costs, to assure the agent that he will not take actions which will harm 

the principal. An example of a bonding cost would be contractual guarantee to have 

the financial accoimts audited. In addition to this there will stiU be some divergence 

between the agent's decisions and those decisions which will maximize the principal's 

welfare. The dollar equivalent of this loss in welfare experienced by the principal is 

called "residual loss." The total agency cost is, therefore, the sum of bonding costs, 

morutoring costs and the residual loss. 

1.1.2. Existence of Debt 

The existence of debt may create uicentives for managers to engage in high-

risk activities which transfer wealth from bondholders to shareholders. This can be 

understood if equity is considered to be a European-type call option to buy back the 

entire firm from the debt holders at maturity, where the exercise price is the face value 

of the debt. Under tiiis scenario, tiie debt holders can be viewed as buying the firm 

and issuing equity as a call option on these assets. As shown by the Black and 



Scholes' (1973) option pricing model, the value of the call option increases v îth 

increasing variability of the cash flows from the firm's assets, and the market value of 

the firm will increase through the manager's acceptance of higher-risk projects. The 

manager who is compensated partly with stocks may thus have a tendency to take on 

excessive risk which, in tum, can adversely affect the probability of payoff to the 

debtholders.' Consequentiy, debtholders may seek to control excessive risk taking on 

the part of managers through restrictive debt covenants in the indenmre agreement 

such as sinking funds, puttable features and the like. 

Hence, there are at least two types of agency costs associated with issuing debt 

and equity. First, outside shareholders are concerned about the perk consumption of 

the manager. Second, debtholders are concerned with the appropriation of wealth by 

shareholders. With increasing amount of debt, the agency cost of debt wiU increase 

and the agency cost of equity will decrease. The optimal capital stmcmre is the one 

which minimizes the total agency cost.̂  

'Using portfolio theory- it can also be argued that a risk averse manager may 
not imdertake a sufficient amount of risk to concur with the economics literature 
which emphasizes the risk avoiding nature of the manager. If the manager does not 
have a weU-diversified portfolio, then he may be averse to taking on as much risk as 
the shareholders want him to take. Hence, the manager's attimde towards risk is not 
very clear. See Shavel (1979) for discussion. 

Î have ignored the tax benefits associated with debt. Considering taxes also, 
the optimal capital stmcture will be obtained when the marginal tax benefits of debt is 
equal to the marginal agency costs of issuing equity and debt. 



1.1.3. Infonmation Asymmetry 

Informational asymmetry arises when the manager has some valuable 

information about a project under consideration which is not available to the public. 

Without this information, the public wiU not be able to evaluate the tme worth of the 

project. The difference between the tme value and the perceived value is the agenc\' 

cost associated with information asymmetry. This information asymmetry can be 

resolved if the manager can send an unambiguous signal to the public about the tme 

worth of the project." Nevertheless, these signals are costiy and therefore it is 

impossible to resolve the agency problems arising out of information asymmetrv' 

without incurring a cost^. 

Information asymmetr}' can also cause the decision-making horizons of the 

manager and the shareholders to differ. Narayanan (1985) has shown that when the 

information available to the manager is known to the shareholders, the manager will 

take decisions that are in the long-term interests of the shareholders. However, in the 

presence of information asymmetry, the manager may try to maximize shon-term 

profits at the expense of long-term profits of the firm. 

^For example, dividends are supposed to signal the well-being of the firm to 
investors and supposedly can lead to changes in information regarding stock prices. 

*Ross (1973) and Leland and Pyle (1977), among others, have demonstrated die 
use of signals in resolving the information asymmetry' problem. 



1.2. Managerial Control 

Fama (1980) postidates that competition from other managers uithin the firm 

and from managers outside the firm would discipline the manager. However. I feel 

that competition by itself is not a solution to the agenc\' problems. Jensen and 

Meckling (1976) show that both in a competitive market and in a monopoly market 

agency problems exist. Moreover, the existence of various disciplining mechanisms is 

evidence that competition from within the firm and outside itself is not sufficient to 

discipline the managers, as Fama has postulated. There are various mechanisms to 

control managers. Some of these mechanisms are: (1) insider or management equity 

ownership, (2) threat of takeover, (3) board composition, (4) dividends, and (5) 

compensation schemes. 

Insider or management equity ownership is a mechanism suggested by 

Jensen and Meckling's (1976) analysis. From their analysis that agency problems 

relating to equity can arise when the manager is only partial owner, it would appear 

that this type of agency cost can be reduced by increased ownership of the firm by the 

manager. Another disciplining mechanism which has recentiy received a lot of 

attention is the threat of takeovers. Takeovers serve as an extemal control mechanism 

that limit managerial departures from maximization of stockholder wealth.^ 

It has also been argued that having a board consisting of more outsiders may 

be a relatively costiess way of monitoring the managers.^ Jensen (1986) feels that 

^ See Jensen and Ruback (1983). 

^ See Fama (1980), Fama and Jensen (1983), and Weisbach(1988). 



payment of dividends and/or fixed interest payments to debt holders reduces the free 

cash flow and the incentive for management to invest funds non-optimahy. 

Easterbrook (1984) points out that paying out dividends may force the manager to 

issue new equity in order to raise capital and the intense monitoring by the nev̂ -

shareholders could discipline managers. 

In addition to these mechanisms, compensation schemes have been designed 

to control managers. This smdy focuses on compensation schemes as a disciplining 

mechanism for the managers. My focus on compensation schemes does not imply that 

I consider other means of disciplining the managers as unimponant; rather I believe 

that a smdy of all the disciplining mecharusms would be unwieldy. Furthermore, as 

will be discussed in this chapter and the next, there are still major unresolved issues 

relating to the use of managerial compensation schemes. 

1.3. Objectives of this Study 

Empirical studies on compensation schemes indicate that stock prices react 

positively to the introduction of performance-based compensations. The reason given 

for this positive reaction is that a performance-based component would induce the 

manager to reduce perk consumption. The argument is presumably based on agency 

explanations of Jensen and Meckling (1976). In their seminal article on agency theory, 

Jensen and Meckling (1976) show that agency problems between stockholders and 

manager arise when the manager decides to raise outside equity capital. They also 

show that the value of the firm would decrease as the proportion of management 



equity ownership decreases. It is assumed, therefore, in the compensation Uteramre 

that the value of the firm would increase as the performance-based component 

increases. However, it is quite possible that when the manager's performance-based 

compensation increases, his equity ownership in the firm may not simidtaneoush 

increase. As an example, if the performance-based compensation is in the form of 

stock appreciation rights, where the compensation depends on the market value of 

shares but is given in the form of cash, the manager's equity' ownership need not 

increase. A theoretical explanation for the positive reaction of the stock market to the 

adoption of performance-based compensation schemes, holding the equity ownership 

of the manager constant, however, has not been attempted so far. 

The common term used in this literature for short-term compensation schemes 

is short-term bonus plans. It is not clear to me what the nature of these short-term 

bonus plans are. While about six types of long-term bonus plans have been identified 

in this literature, there is very little detail on short-term bonus plans. An in-depth smdy 

into the nature of these short-term compensation schemes will be very useful. While 

the existing literature has sufficiently established the positive effect of the 

performance-based component of executive compensation on firm performance, a 

comparison of the various components has also not been shown in this literamre. 

With this m mind, the objectives of this dissertation are: 

(1) To develop a theoretical model which establishes the relationship between 

the performance-based compensation scheme and the value of the firm. 

(2) To empirically test the results of the theoretical model. 



(3) While the empirical analysis in (2) woidd establish the relationship between 

the performance-based compensation scheme and firm performance, it would be 

interesting to further explore the effects of the various components of performance-

based compensation scheme on firm performance. An empirical examination of the 

interactive effects of the various components it is hoped will shed some light on the 

adoption of the various types of compensation schemes by a corporation. 

1.4. Conclusions 

This chapter has summarized the nature of agency problems and the role of 

compensation schemes in reducing agency problems. I have also identified some of the 

unresolved issues in the compensation Hterature and outiined the objectives of this 

smdy. The next chapter reviews the existing literamre which should help in 

understanding the theoretical model which will be developed in Chapter HI. Chapter 

rV contains a description of the data used in this smdy. The results of the theoretical 

model and its implications for short-term compensation plans are further empirically 

tested in Chapter V. Chapter VI contains the conclusions and the implications of the 

residts for further research. 
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CHAPTER n 

LITERATURE REVIEW 

2.1 Introduction 

This chapter wiU review some compensation schemes which are found in 

practice and some academic smdies which deal with compensation schemes. Section 

2.2 reviews some compensation schemes which are found in practice. The other four 

sections of this chapter review prior literamre on compensation schemes. For 

expositional purposes, I have classified prior research on this topic into four broad 

categories: (1) determinants of compensation, (2) effects of compensation, (3) role of 

time, and (4) executive stock options. Section 2.3 reviews articles analyzing the factors 

determining compensation. In Section 2.4, I discuss the different effects of 

compensation on the manager, on the firm and on the stock market. Section 2.5 

discusses long-term compensation schemes, i.e., compensation schemes designed to 

reduce agency problems arising from the differing decision-making horizons of the 

manager and the shareholders. Smdies dealing exclusively with stock options are 

assigned to section 2.6 since recent evidence indicates that corporations have been 

making wide use of stock options to align the interests of the manager and 

shareholders. 



2.2 Components Of Compensation Schemes' 

The components of some of the compensation schemes found in practice are as 

follows. 

Salary: Cash compensation received in recognition of services rendered under 

the explicit and imphcit contracts between an employee and the employing 

corporation. 

Bonus: Cash compensation received in recognition of the achievement of some 

short-term performance measure imder an explicit contract between the employee and 

employing corporation. This performance measure is typically the attainment of a 

specific sales, net income, or earnings per share goal.^ 

Profit Sharing Plan: A cash contribution plan in which the employee typically 

makes no contribution (although a number of plans either permit or require employee 

contributions), and where the amount of the company contribution is usually based on 

company profits. To qualify for tax purposes, the plan must defer payment for at least 

two years. While the amount may accumulate tax-free during this period, the company 

is allowed to take a deduction for compensation expense for the year in which the 

expense was incurred. This short-term plan pays out all of the employer's 

contributions after a minimum time period, such as two years. 

' This explanation is from CoUins, Blackwell and Sinkey (1990). These 
authors have referenced as tiieir source: Bmce R. Ellig, Executive Compensation - A 
Total Pay Perspective (New York: McGraw-Hill Book Company), 1982. 

^ The proxy statement usually states the total value of salary and bonus. 

10 



Long-Term Incentive Plan: A cash contribution plan similar in constmction to a 

profit-sharing arrangement except that all or a part of the employer's contribution 

remains in the plan for a period beyond the specified 2-year minimum. The stated 

value in the proxy statement is used as the market value of this form of compensation. 

Common Stock Award: A common stock purchase with a 100% discount that 

is given immediately to the employee. Consequentiy, the employee has fuU ownership 

rights attributable to common stock. The proxy statement gives the number of uruts of 

common stock. The market value of this form of compensation is equal to the number 

of units of common stock multiplied by the closing price of common stock for the 

fiscal year. 

Restricted Common Stock Award: A common stock award with ownership 

deferred to a future date. While the individual is enjoined from assigning, transferring, 

or selling the stock without a tax liability, the executive has the right to vote the stock, 

receive dividends, and even possess the stock certificate. 

Performance Incentive Shares: Indicates the number of common stock shares 

which will be awarded at varying levels of prescribed company performance 

(individual performance is rarely considered in these plans). A number of companies 

establish annual awards with payout after 3 years. Initially, this modification requires 

making three contingent awards: a 1-year, a 2-year, and a 3-year award. After the fust 

year, each award is for the future 3-year period. 

11 



Common Stock Options: An award of common stock options gi\ es the 

employee the right to purchase a stated number of shares of common stock at a stated 

price during a stated period of time. 

Common Stock Options with Stock Appreciation Rights (SAR): A common 

stock option with SARs permits the optionee to receive the appreciation of the future 

market value of the award over the option price in stock and/or cash without providing 

funds of the option price. The fair market value is obtained using a valuation model 

such as the Black and Scholes' model. 

Stock Appreciation Rights (SARs): In the case of self-standing SARs. there is 

no accompanying stock option. These rights, however, behave exactiy as options with 

SARs for valuation purposes. 

Dividend Units: The recipient is awarded an equivalent of a stated number of 

shares of common stock. The executive does not receive the stock but will each year 

receive an amoimt (cash or stock) equal to the dividend paid. Such grants are often in 

effect for long periods of time (e.g., imtd death or age 85 whichever comes last). The 

value given in the proxy statement is used as the market value of this type of 

compensation. 

Book-Value Units: This form of incentive compensation deals with ^preciation 

in a manner similar to that of phantom stock plans related to company stock except by 

definition this uses book value (i.e., assets minus liabilities divided by the number of 

shares of common stock outstanding). The idea is that, unlike those plans related to 

company stock which can flucmate, book-value units reflect market assessment of 

12 



macroeconomic issues rather than company success. These plans offer an employee die 

opportunity to receive the company stock at its book \ alue rather than its market 

value. This is accomplished eitiier by allowing the employee to purchase stock at its 

current book value or by giving die stock to tiie employee. The value given in tiie 

proxy statement is taken to be die book value of tiiis type of compensation. 

Pensions: A pension gives an executive the right to receive a series of 

periodic payments of a given size beginning at die fumre retirement date and 

continuing throughout his lifetime. The pension component is typically determined by 

a formula which is applicable to all employees. In fact, consistency across employees 

in the determination of pension is a key feamre for tax qualification. 

2.3 Determinants Of Compensation Stmcmre 

2.3.1. Performance 

It has been recognized in the compensation literamre that executive 

compensation shoidd be tied to some observable measure of performance."* However, 

periodicals such as Fortune and The Wall Street Joumal have repeatedly reported the 

apparent lack of correlation between managerial eamings and various measures of 

corporate performance. For example, a recent issue of The Wall Street Joumal reports 

^ This explanation for pensions is taken from Eaton and Rose (1983). 

^ Narayanan(1985), Holmstorm(1979), and Fan(1985) among others have used 
profits, output or some monetary variable as performance measures. 

13 



that: "Chief executive pay has risen faster than inflation and profits for years But 

now there's a recession, and compensation packages are soaring even as earnings are 

sagging and unemployment is up." 

For the large part, the effects of performance on compensation have been an 

empirical issue. Interestingly, the primary and indisputable conclusion of all the studies 

reviewed here is that firm performance is strongly and positively related to managerial 

compensation. However, these smdies differ with respect to the measures of 

performance and compensation used. 

Murphy (1985) uses a cumulative index of shareholder's realized remm as an 

absolute performance measure. Two other measures are also used: (1) a performance 

index measured relative to other firms in the same industry and (2) a performance 

index measured relative to other firms in the same risk class. His empirical analysis 

focuses on six components of compensation: Salary, Bonus, (Salary-(-Bonus), Deferred 

Compensation,^ Ex-Ante value of stock options' and Total Compensation.* He uses 

time-series as well as cross-sectional data on 461 executives from 73 of the largest 

U.S. manufacmring firms over the 1964-81 sample period and regresses compensation 

^See the article entitied "Are Chief Executives Paid too much" of June 6, 1991 
issue of The Wall Street Joumal. 

^Deferred compensation represents the sum of various types of contingent 
remimeration and also includes awards of restricted shares of common stock. 

'The Black-Scholes' option valuation formula is used to value the option 
component. 

* Total compensation is the sum of salary, bonus, deferred compensation, and 
the ex-ante value of stock options plus other types of compensation such as fringe 
benefits and savings plans, but does not include annual accmals of pension benefits. 

14 



on performance, sales' and other variables representing the position of the 

manager:'^ The regression equation estimated for the time series data: 

Ln(Comp„) = b^ + bi, Ln(Perform„) + bj, Ln(Sales„) + bj, 

Chairman,, -i- b̂ , CEO,, + bj, President,, -f-u,, (2.1) 

where: 

Ln = natural logarithm, the subscript i represents each executi\'e and the 

subscript t represents the time period, 

Comp = compensation. 

Perform = performance measure, 

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

position, 

u = random error term, 

bi - bj = slope coefficients, and 

bo = intercept term. 

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

Ln(Compi) = ao + a, Ln(Performi) -i- â  Ln(SaleSi) -i- a^ Chairman, 

-i-â  CEOj -I- aj President^ -i- v̂  (2.2) 

where: 

the subscript i = executive i, 

' Sales is used as a performance variable and also to control for the size of the 
firm. 

*° The position variables are three dummy or binary \ariables used for 
Chainnan, Chief Executive and President. 

15 
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Comp = compensation per year for each executive, 

Perform = average performance for each executive. 

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

position, 

V = random error term, 

ai - aj = slope coefficients, and 

ao = the intercept term. 

For the time-series data, he finds that there is a significant relationship between almost 

all measures of compensation and each measure of performance. However, for the 

cross-sectional analysis, while the sales coefficient is still significant, he finds that 

there is no significant relationship between compensation as measured by 

(salary+bonus) and performance. Consequentiy, he concludes that estimates of the 

compensation-performance relationship based only on the sum of salary and bonus 

omit important performance-sensitive components of remimeration and therefore 

understate the full effect of performance on compensation. The results of his analysis 

for the absolute measure of performance are given in Tables 2.1 and 2.2. 

As the other components of compensation are explicitiy tied to performance, it 

seems surprising that he did not fmd a significant relationship between compensation 

as measured by (salary-i-bonus) and performance. If performance does have an 

influence on compensation, then this effect must also be evident in the portion of 

compensation which is not explicitiy linked to performance. On this point, it should be 
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Tabic 2.1 

Estimated Coefficients from Time-Series Regression Models (Equation 2.1)* 
Ln(Comp^) = b^ + b.j Ln(Pcrfonn^) + bj. LnCSaleŝ ,) + bĵ  

Chairman^ + b̂ ^ CEO^ + bj, Presidentj, +11̂ , 

Ind. Variab 

Ln(Salc) 

Ln(Sdc. 
Index) 

Chainnn 

CEO 

Preside 

n 

R̂  

F 

Total 

0.2054 
(12.0) 

0.1592 
(13.2) 

0.1474 
(5.9) 

0.5136 
(24.1) 

0.3265 
(16.8) 

4,500 

0.805 

281.1 

Dcpendeni 

Salary 

0.1192 
' (7.0) 

0.0408 
(3.3) 

0.1578 
(5.9) 

0.4480 
(19.0) 

0.2708 
(13.7) 

2,067 

0.884 

116.3 

t Variable (in 

Bonus 

0.9452 
(3.8) 

1.236 
(6.9) 

0.1163 
(0.3) 

0.4355 
(1.3) 

0.1049 
(0.4) 

2,067 

0.554 

18.2 

logarithms) 

Sal+Bon 

0.2494 
(19.5) 

0.1139 
(12.7) 

0.1603 
(8.6) 

0.4924 
(31.0) 

0.3108 
(21.5) 

4,500 

0.862 

486.3 

Deferred 

0.0643 
(0.4) 

0.4760 
(4.4) 

-0.2702 
(-1.2) 

0.4250 
(2.2) 

0.4112 
(2.3) 

4,500 

0.704 

7.7 

Option 

-0.5280 
(-2.0) 

-0.2230 
(-1.2) 

-0.7602 
(-2.0) 

0.2781 
(0.9) 

0.1771 
(0.6) 

4,500 

0377 

4.1 
• t-statisics m parentheses. Coctticients which arc significant have not 
anicle. Assuming a two-tailed test was adopted, t values greater than 1.96 are significant at the 
5% level. 

Source: Kevin J. Muiphy, "Corporate Performance and Managerial Remuneration - An Empirical 
Analysis," 1985. 
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Table 2.2 

Estimated Coefficients from Cross-Sectional Regression Models (Equation 2.2)» 

Ln(Comp,) = â  + a, Ln(Perform,) -̂  a, Ln(Sales,) + a, Chauroan, 
+8̂  CEO, + a. President, + v̂  

Ind. Var 

Ln(Sale) 

Ln(Sdc 
Index) 

Chair 

CEO 

Prcsid 

Size 

R̂  

F 
A . • • - • — : 

Total 

0.2828 
(22.0) 

0.1033 
(3.8) 

0.1396 
(2.3) 

0.7580 
(17.3) 

0.7117 
(10.8) 

461 

0.657 

174.5 

Dependent 

Salary 

0.2283 
(16.4) 

0.0030 
(0.1) 

0.2891 
(4.3) 

0.6526 
(15.1) 

0.5252 
(7.5) 

280 

0.653 

103.3 

Variable (in 

Bonus 

0.3181 
(2.1) 

0.8630 
(2.9) 

-2.642 
(-3.7) 

0.9871 
(2.1) 

0.4414 
(0.6) 

280 

0.103 

6.3 

logarithms) 

Sal+Bonu 

0.2579 
(21.7) 

0.0286 
(1.1) 

0.2412 
(4.3) 

0.6864 
(16.9) 

0.6382 
(10.4) 

461 

0.652 

170.4 

Deferred 

-0.1742 
(-1.2) 

1.628 
(5.2) 

-1.963 
(-2.8) 

1.226 
(2.4) 

-0.0614 
(-0.1) 

461 

0.099 

10.0 

Option 

0.9129 
(7.6) 

0.3421 
(1.4) 

-2.546 
(-4.5) 

0.2821 
(0.7) 

1.227 
(2.0) 

461 

0.170 

18.7 

anicle. Assuming a two-tailed test was adopted, t values greater than 1.96 arc significant at the 
5% level. 

Source: Kevin J. Murphy, "Corporate Performance and Managerial Remuneration - An Empirical 
Analysis," 1985. 
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noted that Murphy ignores tax effects by considering all the compensation \ ariables in 

their pre-tax form. Furthermore, he also does not control for the effects of other 

important variables, such as, for example, the age of the executive, which could have 

an effect on compensation.*' Methodological errors such as these could be possible 

explanations for the insignificant relationship between performance and compensation 

measured by (salary+bonus). 

In another study of executive perfonnance and compensation schemes, 

Coughlan and Schimdt (1985) find a significant relationship between abnormal stock 

price performance and changes in executive compensation, where compensation is 

measured as the sum of salary and bonus. In their study, regression analysis is 

performed using the difference in the natural logarithm of CPI deflated salar\' plus 

bonus paid to a CEO in the performance year and the previous year as a dependent 

variable. Performance is measured as the CPI deflated sum of the daily abnormal 

retiuns over the fkm's fiscal year (cumulative residual). The regression equation 

estimated is: 

Ln {(deflated salary-i-bonusX/(deflated salary + bonus)^,.,} (2.3) 

= bo -I- bi (cumulative residual)^, -i-

bj Ln{(Sales, - Sales,.i)/Sales,.,} + u ,̂ 

"Narayanan (1985) using a theoretical model has shown that age of the 
executive wiU have an effect on compensation. 
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where the subscript (i,t) denotes fum i at time t, 

b,, bj = slope coefficients, 

bo = the intercept. 

Their sample includes data provided by the Forbes compensation survey for the 

1978-80 period. For each year in their analysis, the sample data is divided into two 

sub-samples of executives: (1) those executives whose age is less than sixty-four years, 

and (2) those executives whose age is greater than sixty-four years.*' For each age 

group, they estimate the above regression. Their results, as shown in Tables 2.3 and 

2.4, indicate that changes in compensation are significantly related to abnormal stock 

price performance (for the combined sample), for those executives whose age is less 

than sixty-four years. The sales variable does not have a significant coefficient for 

both age groups. 

In a recent study, Jensen and Murphy (1990) estimate the pay-performance 

sensitivity of 2,213 chief executive officers listed m the Executive Compensation 

surveys published in Forbes from 1974 to 1986. In this study, firm performance is 

measured by the change in shareholder's wealth (an absolute performance measure) 

where change m shareholder wealth is defmed as r,V,.,, where r, is the inflation 

adjusted rate of return on common stock realized in fiscal year t, and V,,, is the fum 

value at the end of the previous year. Jensen and Murphy (1990) use four measures of 

*̂  This division is required to avoid the effects of anticipated retirement in the 
pay/performance relationship. 
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Table 2.3 

Estimated Coefficients of Equation (2.3) for Age < 64* 

Ln ((deflated salary+bonus)^y(deflaicd salary + bonus)̂ j., = b© -•• b, (cumulative residual)̂ j 

+ bj Ln((Sales, - Sales,.,)/Sales,.,) + u^ 

t=1978 t=1979 t=1980 Combined Combined 

Sample Sample 

Constant 

Cum res 

Def sales 

0.015 

(1.13) 

0.158 

(2.73) 

0.017 

(1.34) 

0.119 

(3.17) 

0.003 

(0.21) 

0.144 

(2.97) 

0.012 

(1.59) 

0.137 

(5.22) 

0.011 

(1.42) 

0.136 

(5.12) 

0.017 

(0.27) 

n 158 165 •• 159 482 482 

R2 0.046 0.058 0.053 0.054 0.054 

F 7.46 10.08 8.82 27.27 13.64 

* t-staiisics m parentheses. Coefficients which arc significant have not been idenolied m the 
anicle. Assuming a two-tailed test was adopted, t values greater than 1.96 arc significant ai the 
5% level. 

Source: Anne T. Coughlan and Ronald M. Schmidt, "Executive Compensation, Management 
Turnover, and Firm Performance - An Empirical Investigation," 1985. 
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Table 2.4 

Estimated Coefficients of Equation (2.3) for Age > 63* 

Ln ((deflated salary+bonus)iy(deflated salary + bonus) ,̂., = bo + b, (cumulative residual)̂ ,̂ 

+ b̂  Ln((Sales, - Sales,.,)/Sales,.,) + û j 

t=1978 t=1979 t=1980 Combined Combined 

Sample Sample 

Constant 

Cum res 

Def sales 

0.014 

(0.50) 

0.060 

(0.64) 

0.042 

.(1.26) 

0.157 

(1.38) 

-0.055 

(-1.43) 

0.022 

(0.18) 

0.007 

(0.36) 

0.122 

(1.99) 

-0.001 

(-0.06 

0.096 

(1.46) 

0.252 

(1.10) 

n 37 41 37 115 115 

R2 0.012 0.047 0.001 0.034 0.044 

F 0.41 1.91 0.03 3.95 2.58 

* t-statisics in parentheses. Coefficients which arc significant have not been identified m the 
anicle. Assuming a two-tailed test was adopted, t values greater than 1.96 arc significant at the 
5% level. 

Souixx: Anne T. Coughlan and Ronald M. Schmidt, "Executive Compensation, Management 
Turnover, and Firm Performance - An Empirical Investigation," 1985. 
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compensation: (1) A(CEO salary + bonus), (2) A(total pay),'- (3) total pay + 

PV(A(salary -i- bonus),*'' (4) total pay -̂  PV(A(salar>- + bonus)) + Aualue of stock 

options).*^ 

The results relating to each of these compensation measures and their 

interpretations are as follows: 

(1) A(CEO salary + bonus), = 30.8 + 0.0000139A(shareholder wealdi), 

+ 0.000008A(shareholder wealth),.,. 

The pay performance sensitivity coefficient given by the sum of the estimated 

coefficients of current and lagged change in shareholder wealth is b=0.0000219, 

indicating that a $1000 increase in shareholder wealth results in a 2 cents change in 

the CEO's wealth due to cash compensation. This coefficient is statistically significant 

at the 1% level of significance. The coefficient of lag t-1 is also statistically significant 

at the 1% level of significance. 

(2) A(total payX = 36.6 + 0.0000235A(shareholder wealdi),-h 

0.0000094A(shareholder wealdi),.,. 

The pay performance sensitivity coefficient given by the sum of the estimated 

coefficients of current and lagged change in shareholder wealth is b=0.0000329, 

" The Forbes definition of total compensation t>-picaDy includes salar\', bonus, 
value of restricted stock, savings and thrift plans, and other benefits but does 
not include the value of stock options granted or the gains from exercising stock 
options. 

" Present Value based on the assumption that the CEO receive salar\- and 
bonus increment until age 70 at a discoimt rate of 3< ^9c. 

'̂  The Black-Scholes (1973) valuation formula, which allows for continuously 
paid dividends, is used. 
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indicatmg that a $1000 increase in shareholder wealth residts in a 3.? cents change in 

the CEO's wealth due to cash compensation. This coefficient is statistically significant 

at the 1% level of significance. The coefficient of lag t-1 is also statistically significant 

at the 1% level of significance. 

(3) [total pay + PV(A(salary -H bonus)], = 918.0 + 0.000197 A(shareholder 

wealdi), + 0.000103A(shareholder wealdi),.,. 

The pay performance sensitivity coefficient given by the sum of the estimated 

coefficients of current and lagged change in shareholder wealth is b=0.0003 indicating 

that a $1000 increase in shareholder wealth results in a 30 cents change in the CEO's 

wealth due to cash compensation. This coefficient is statistically significant at the l^c 

level of significance. The coefficient of lag t-1 is also statistically significant at the 1% 

level of significance. 

(4) total pay + PV(A(salary + bonus)) + A(value of stock options) = 

815.9 + 0.000176A(shareholder wealdi), + 0.00013lA(shareholder 

wealth),.,. 

The pay performance sensitivity coefficient given by the sum of the estimated 

coefficients of current and lagged change in shareholder wealth is b=0.000307 

indicating that a $1000 increase in shareholder wealth results in a 30 cents change in 

the CEO's wealth due to cash compensation. This coefficient is statistically significant 

at the 1% level of significance. The coefficient of lag t-1 is also statistically significant 

at the 1% level of significance. 
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In their study, Jensen and Murphy (1976) measure performance after deducting 

compensation expense. However, as they admit, as compensation expense is 

hvpothesized to be a function of perfonnance. their performance measure should have 

been measured before compensation expense was incurred. Nevertheless, they claim 

that the bias resulting from this mis-measurement is probably very small, but as they 

did not make any attempt to measure this bias, the consequence of this error is not 

very clear. In addition to the absolute performance measure, they also use an industry 

adjusted performance measure and an overall market adjusted performance measure. 

The industr>' adjusted performance measure (net of industry shareholder wealth change 

variable) is defmed as V,.,(r, - i,), where r, and V,., are the inflation adjusted 

shareholder return and beginning of period market value of the sample fum, 

respectively, and i, is the value-weighted inflation adjusted rate of return in year t for 

all other firms in the same rvv o-digit industr>- code. Similarly, die overall market 

adjusted performance measure (net of market shareholder change in wealth) is defmed 

as V,.,(r, - m,), where m, is the value weighted return for all NYSE stocks. The results 

in equation form are: 

A(Salary + Bonus), = 31.5 + 0.000014 A(shareholder wealth), 

- 0.0(X)0012 A(wealdi net-of-industry), 

A(Salary + Bonus), = 31.9 + 0.0000126A(shareholder wealdi) 

+ 0.0000013A(wealdi net-of-market),. 

While dieu- results indicate diat shareholder wealdi change coefficients are still 

significant (t statistics are 7.5 and 4.8, respectively), die coefficients on die relative 
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perfonnance variables are not significant (t statistics are -0.7 and 0.4, respectivel\j, 

thus indicating that relative performance is not an important source of managerial 

incentive. I suspect that die inclusion of both the performance measures-the relative 

perfonnance measure and also the absolute performance measure-in die same 

regression equation may have resulted in a serious multicollinearit>- problem resulting 

in the relative performance measures to be insignificant. 

Lewellen and Huntsman (1970) postulate that executive compensation may be 

linearly related to profits and sales in the form: 

Q, = ao + a, n,, -h a2 Ŝ , + u,, (2.4) 

where: 

C,n and S = executive compensation, corporate 

profits, and corporate sales, respectively, 

u = random disturbance term, 

a,, a2 = slope coefficients, 

ao = the intercept term. 

The authors recognize a potentially serious collinearity problem and, also, using 

residual plots discover the existence of heteroscedasticity. Hence, they use weighted 

least squares and the final regression estimated is of the form: 

Q,/A,. = ao/A,, + a, P,yA„+ â  S./A,. -H U,,* (2.5) 

where: 
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Aj, = the book value of total assets and is used as the weighing factor'^. 

u„* = the new error term given by u,/A„ 

Q, = either (salary-i-bonus) received by the chief executive of firm i during year 

t or total after tax compensation of that executive including the 

equivalent value of all major deferred and contingent compensation 

arrangements. 

Pj, = either after tax profits or the total market value of the firm's common 

stock. ̂ ' 

ao, a, and a2 = the slope coefficients. 

Their results are shown in Tables 2.5 and 2.6. Table 2.5 shows the results of tests 

which were conducted using profits and sales as the measures of corporate 

performance. Table 2.6 shows the results of tests in which equity market value was 

substituted for profits. The left-hand panel records the fmdings when salary plus bonus 

payments alone are adopted as the measure of chief executive compensation, while the 

right-hand side indicates the results when total executive pay is the dependent variable. 

They find that while after-tax profits and the total market \'alue of the firm are 

significant, the sales variable is not significant. 

'̂  The authors claim to have followed the Modigliani and Miller precedent in 
using book value of total assets, as the residting deflated variable have "... 
natural and useful economic interpretations in their own right." 

*̂  They have tested the pay-performance relationship with two types of 
compensation and with two types of performance measures. I have used one 
equation to represent the four regression equations they estimated. 
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Table 2.5 - Regression Results: Profits, Sales and Compensation 

Regression Equation: Regression Equation: 

CJA^ = ao + a, n,yA„ + a, S^A,, -»- u,, CJK'^ + a, ^V^. + a, S^A„+u„ 

wh 

1942 

1945 

1948 

1951 

1954 

1957 

1960 

1963 

ere: 
= Salary + 

a© 

95.3 
(8.86) 

101.0 
(6.52) 

86.7 
(8.38) 

109.8 

129.3 
(9.68) 

U2.9 
(7.59) 

121.3 
(6.65) 

155.3 
(9.24) 

Bonus 

a, 

5039.5 
(2.35) 

3307.2 
(1.98) 

1413.9 
(2.48) 

1397.0 
(3.04) 

1192.5 
(3.27) 

963.5 
(3.89) 

660.7 
(3.12) 

677.5 
(3.91) 

^ 

-86.6 
(1.20) 

-50.8 
(0.81) 

12.6 
(0.30) 

-5.6 
(0.20) 

-23.1. 
(0.97) 

6.6 
(0.40) 

15.1 
(0.88) 

-15.6 
(1.08) 

R̂  

0.806 

0.744 

0.833 

0.927 

0.910 

0.929 

0.919 

0.932 

ao 

40.1 
(13.99) 

41.9 
(7.52) 

73.0 
(9.63) 

68.1 
(9.58) 

85.8 
(4.55) 

146.6 
(1.96) 

130.5 
(3.40) 

71.8 
(235) 

where: 
Q = Salar> 
Contingent 
+ Deferred 

a, 

1928.1 
(3.37) 

1610.8 
(2.68) 

447.7 
(1.07) 

1202.9 
(3.14) 

1188.7 
(2.13) 

461.6 
(0.37) 

1181.2 
(2.65) 

875.8 
(2.77) 

+ Bonus + 
Remuneration 
Compensation 

â  

-28.6 
(1.49) 

-27.6 
(1.21) 

6.6 
(0.20) 

-14.6 
(0.65) 

-8.7 
(0.26) 

30.6 
(0.37) 

1.8 
(0.00) 

17.4 
(0.66) 

R̂  

0.912 

0.798 

0.830 

0.880 

0.751 

0.439 

0.761 

0.737 

anicle. Assuming a two-tailed test was adopted, t values greater than 1.96 are significant at the 
5% level. 

Source: Lewellen G. Wilbur and Huntsman Blaine, "Managerial Pay and Corporate Performance. 
1970. 
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Table 2.6 - Regression Results: Value, Sales and Comp>ensation 

Regression Equation: 

CVA^ = ao + a, n,yA,. + aj SJA^ + u», 

where: 
C„ = Salary + Bonus 

Regression Equation: 

CJA^ = ao+ a, rVA„ +a, S^A,. + u,, 

where: 
Q, = Salary + Bonus + 
Contingent Remuneration 
+ Deferred Compensation 

1942 

1945 

1948 

ao 

98.0 
(9.72) 

98.9 
(6.63) 

86.9 
(8.75) 

a, 

339.2 
(2.82) 

263.9 
(2.78) 

239.9 
(3.25) 

^ 

-25.3 
(0.48) 

-33.5 
(0.63) 

9.0 
(0.24) 

R̂  

0.815 

0.762 

0.846 

ao 

41.5 
(15.08) 

41.8 
(7.61) 

73.3 
(9.66) 

a, 

109.9 
(3.35) 

103.3 
(2.95) 

51.9 
(0.92) 

^ 

-1.5 
(0.10) 

-13.6 
(0.70) 

12.9 
(0.45) 

R̂  

0.912 

0.803 

0.829 

1951 

1954 

1957 

1960 

1963 

111.1 
(12.81) 

128.6 
(9.78) 

118.8 
(7.63) 

105.3 
(2.73) 

101.0 
(3.55) 

39.8 
(3.13) 

14.1 
(0.58) 

-4.3 
(0.22) 

19.4 
(1.2) 

126.7 
(6.99) 

160.1 
(9.68) 

23.5 
(3.07) 

28.9 
(4.12) 

17.7 
(1.05) 

-10.1 
(0.74) 

0.925 

0.913 

0.922 

0.919 

0.934 

69.1 
(9.35) 

85.2 
(4.49) 

78.1 
(2.37) 

88.6 
(2.16) 

6.8 
(0.33) 

13.6 
(0.47) 

148.7 
(2.01) 

138.1 
(3.93) 

78.3 
(2.72) 

26.6 
(0.44) 

59.7 
(4.03) 

45.6 
(3.73) 

33.5 
(0.44) 

-4.4 
(0.14) 

19.1 
(0.81) 

0.870 

0.748 

0.440 

0.796 

0.766 

* t-statisics m parentheses. .̂Joetticients which arc signiticant have not t)een identified m the 
article. Assuming a rwo-tailed test was adopted, t values greater than 1.96 are significant at the 
5% level. 

Source: Lewellen G. Wilbur and Huntsman Blaine, "Managerial Pay and Corporate Performance," 
1970. 

29 



It shoidd be noted here that the other smdies do not test for statistical 

problems, such as multicollinearity and heteroscedasticm, which could affect their 

ordinary least squares estimates. Apart from statistical problems, all these smdies 

assume that the perfonnance measure is the contribution of labor alone. However, 

capital is another ver\' important input and payments to capital shoidd have been 

deducted from any measure of performance.'^ While Jensen and Murphy have 

recognized this, even they have not made the necessary adjustment. 

2.3.2 Non-performance Measures 

Lewellen, Loderer and Martin (1987) identify a few other variables v^hich 

could influence compensation schemes. The compensation measures they use are the: 

(1) after-tax value of salary plus current bonus income as a fraction of the total after

tax value of compensation (SAL) and (2) after-tax stock-related forms of reward 

(STK). 

TTie executive's age should be another factor which influences compensation. 

The authors postulate that the younger the executive, the longer should be his/her 

employment tenure with the fum and the less likely he/she will be to take shon-term 

decisions. Also, the older the executive, the wealdtier he/she should be and hence 

more willing to take risks associated with deferred compensation. Therefore, there 

should be a negative relationship between age (AGE) and SAL. However, Narayanan 

'* Labor and Capital are two important inputs which contribute towards the 
output of the fum. Hence, the contribution of capital should have been deducted from 
the perfonnance measure. 
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(1985) puts forth a different argument. He feels that the more experienced an 

executive, the more information the firm has on his/her actions, thus the less the 

concern that he/she will make short-term decisions. Based on Narayanan's argument, 

the relationship between AGE and SAL should be positive.'^ Lewellen et al. (1970) 

find the hypothesized negative relationship between SAL and AGE in their analysis. 

Narayanan, on the other hand, develops a theoretical model to prove his result. 

In addition, Lewellen et al. (1970) have analyzed the effects of other variables 

on compensation schemes. It has been hypothesized that the larger the proportion of 

the firm's shares held by the executive (ALPHA), there v.ould be less potential for the 

existence of agency problems.^° Hence, the relationship between ALPHA and SAL 

should be negative. The greater the relative importance of long-term investment 

projects in a firm's opportunity set, the more concem there should be that executives 

will not be "quick profit" oriented, and hence the smaller the current forms of reward. 

Defining INV as the proportion of investments that are long-term in namre, there 

should be an inverse relationship between INV and SAL. 

If managerial rewards are weighed heavily towards current cash payment, there 

may be a tendency for the manager to persuade the board of directors to retain a larger 

*̂  Lewellen et. al. (1970) are assuming that the younger the executive, the 
longer wiU be his/her employment contract. Narayanan in his theoretical model also 
shows that the longer the executive's contract with the firm, the lower the probabdity 
that he/she will choose quicker remm project. Hence, even Narayanan would agree 
that the longer the executive's contract or by Lewellen et al's argument, the younger 
the executive, the lower should be SAL. 

°̂ See Jensen and Meckling (1976). 
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portion of eamings to enhance the firm's abdity to make the current cash payment. To 

discourage this tendency among managers, the board should structure the 

compensation such that SAL increases with the firm's dividend payout. Hence, 

Lewellen et al. (1970) hypothesize a positive relation between DIV and SAL. Briefly 

the hypothesized relation is: 

SAL = f(INV,AGE,ALPHA,DIV) (2.6) 

where SAL = After-tax salary and current bonus/ Total after-tax 

compensation; 

ALPHA = Shares owned by executive/ Total common shares of firm; 

DIV = Dividend payments for the year/ After-tax eamings for the year; 

INV = Book value of long-term assets/ Book value of total assets; and 

AGE = Executive's age. 

The effects of the variables discussed above on SAL are tested by Lewellen et al. 

(1970) using data on five highest paid executives in each of 49 large American 

manufacturing companies over the decade 1964-73. A log-linear regression equation is 

estimated. As can be seen from the results presented in Table 2.7 all the variables 

excepting BETA are found to be significant. 

In the case of stock-related compensation, Lewellen et al. (1970) feel that the 

effects of INV, AGE and ALPHA would be reversed from those of the short-term 

form of compensation. Another variable which has been identified as having an effect 

on the stock-related compensation component is BETA-a measure of systematic risk. It 

is widely accepted that stock price is affected by factors over which the manager has 
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no control.'' A heavy proportion of stock-based compensation WLQ link the 

manager's compensation to factors beyond his/her control. The more sensitive the 

finn's stock price is to market wide movements, the smaller should be the proportion 

of stock based compensation in order to ensure that the manager is not penalized for 

factors beyond his/her control. Hence, there should be an inverse relationship between 

BETA and STK. 

The manager's attimde towards variance increasing investment (VAR) is not 

clear in the finance hterature. If the manager has a predominandy fixed income 

component and the firm's bankruptcy risk is non-zero, a stock-based reward may 

motivate him to take on more risk.^^ On the other hand, if the manager does not 

have a well-diversified portfolio, a risk averse manager who is given a stock-based 

compensation may be reluctant to undertake variance increasing investment. Hence, 

Lewellen et al. (1970) also test the effect of VAR on STK. Stock-based compensation 

also can be used to alter a debt equity ratio (DE) that is suboptimal. The greater the 

debt equity ratio the greater should be stock-based forms of reward in order to align 

the interests of the shareholders and manager. The hypothesized relation can be written 

as: 

STK = g(INV, AGE, DE, VAR, ALPHA, BETA) (2.7) 

where INV, AGE AND ALPHA have akeady been defmed. 

'̂ Most economic models acknowledge diat there are factors beyond the 
manager's control which affect firm performance. See, for example, Holmstorm 
(1980). 

" See Jensen and Meckling (1976). 
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DE = Book value of debt/ Book value of equit>'; 

BETA = estimated slope coefficients of market model regressions, based on 

monthly returns and the CRSP value-weighted index, calculated over the 

5 years prior to the year each executives pay is examined; and 

VAR = variance of monthly stock retums over the same 5-year period used to 

estimate BETA. 

The effects of the variables discussed above on stock-based compensation is 

tested by Lewellen et al. (1970) using data on five highest paid executives in each of 

49 large American manufacmring compaiues over the decade 1964-69. A log-linear 

regression model is used. As can be seen from the results presented in Table 2.7 all 

the variables excepting ALPHA are found to be significant. It is not surprising that 

ALPHA is not significant. The average value of alpha in their sample is 0.0001 

indicating that the executives own a ver>' small portion of the shares of the firm. I 

suspect this figure is too insignificant to have had any impact on compensation. The 

coefficient of VAR is positive and significant. 

2.4 Effects of Compensation 

In this section, I examine the smdies which deal with the effects of 

compensation. In the agency literature, it has been found that compensation generally 

has two types of effects: (1) effects on die manager and (2) effects on the stock 

market. I first review the smdies dealing with the effects of compensation on the 

manager. 
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2.4.1 Effects on the Manager 

In this section I discuss how compensation schemes affect the manager's 

behavior, his performance, his choice of capital stmcture and his taxes under the broad 

categories: (1) managerial decisions, (2) ratchet effect, (3) capital stmcmre effects, and 

(4) tax effects. 

2.4.2 Managerial Decisions 

A standard managerial incentive scheme consists of two components: a fixed 

component and a variable component. The variable component is usually measured as 

a proportion of the difference between the current level of performance and a target 

level of performance. The performance indicator is usually output, profit, cost or 

productivity.^^ When a portion of his/her salary is tied to a performance measure, 

the manager may be motivated to mislead the public by altering the value of the 

performance indicator. 

For example, Kane (1987) cites the savings and loan associations (S&Ls) as 

evidence of this type of behavior. The regulators and managers of S&Ls, through 

accounting gimmicks, altered the market's perception of the value of S&Ls and hence 

increased their current and post-employment benefits. Kane identifies three possible 

" Bonin (1976), Fan (1975) and Narayanan (1985) among others have used 
these variables. 
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TABLE IT 

Estimated Coefficients From OLS Regressions of Executive Compensation 
Components on Their Possible Determinants: Five Highest-Paid Executives in 49 
Finns, for the Period 1964 duough 1973 (Equations 2.6 and 2.7) 

Independent Var 

Intercept 

Ln(Inv) 

Ln(GROW)' 

Ln(AGE) 

Ln(VAR) 

Ln(BETA) 

Ln(DE) 

Ln(DIV) 

Ln(ALPHA) 

R̂  

F 

Dependent 

Ln(SAL) 

1.862 
(21.487) 

-0.205 
(9.685) 

-0.124 
(-20.240) 

-0.292 
(-13.924) 

-5.522 
(-5.654) 

0.860E-02 
(0.634) 

0.0311 
(2.552) 

0.0352 
(3.287) 

c 

0.223 

97.51 

Variable 

Ln(STK)* 

-0.640 
(-4.255) 

0.278 
(7.056) 

0.209 
(18.695) 

0.120 
(3.272) 

17.722 
(7.661) 

-0.0532 
(-2.297) 

0.0798 
(2.936) 

-0.0414 
(-1.743) 

0.150 
(0.266) 

0.217 

49.17 

* For the period 1964-69 only. 
• Data not available for 1970-73. 
* LGROW = LnrMarket value of eouiry) +1 

Book value of equity 
• t values greater than 1.96 are significant at the 5% level of significance 

(assuming a two - tailed test). 

Source: Wilbur Lewellen, Claudio Loderer and Kenncdi Martin, "ExecuUve 
Compensation and Executive Incendve Problems - An Empirical 
Analysis," 1987. 
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behavioral regimes for the managers. The manager may first tn- to cover up the size 

of the problem; He/she then denies reputation threatening simations; and finally \\hen 

things get out of hand admits the truth. By initially covering up the true state of affairs 

he/she hopes to enhance his/her own compensation. However, when the true state of 

affairs is finally revealed, h may be too late to save the firm. 

2.4.3 Ratchet Effects 

The well-known tendency of planners to use current performance as a criterion 

in determining future goals has been called the "ratchet principle,""" where current 

performance acts like a "notched gear wheel in fixing the point of departure for next 

period's target."^ This gives an incentive to the manager to underperform so that 

targets wdl be easy to achieve. The tendency of managers to underperform is called 

the "ratchet effect." Many theoretical smdies have concentrated on designing 

compensation schemes which wiU prevent the manager from performing below 

maximum capacity. For example, Weitzman (1980), Fan (1975), and Bonin (1976) 

have designed incentive schemes which will serve as solutions to the ratchet effect. 

The Soviet system in order to motivate its managers suggested a scheme in 

which the targets would be set by the managers. This system is equivalent to 

"management by objectives" of the western economies. This ne\ '̂ scheme could be a 

possible solution to the ratchet effect. Hohnstorm (1980) proves that die new Soviet 

^ The term "ratchet principle" was coined by Berliner (1957). 

"See Weitzman (1980). 
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system where the targets are set by the managers is better than the old system where 

targets are set from above by the planners. Very often, the managers' efforts are 

unobservable.^^ The manager's actions are also affected by random events which are 

beyond his control. As a result when output levels are low, it is difficult to tell if the 

low output level is due to suboptimal effort level or due to random events. Under this 

type of asymmetric information, target reporting by the managers will only provide 

additional information to the planners. To the extent that target reporting provides 

valuable information about the production potential of the manager, the new Soviet 

Scheme will have informational as well as motivational advantages. 

2.4.4 Capital Structure Effects 

Kamma and Jen (1987) construct a simple model to show how the manner m 

which the manager is compensated affects the capital strucmre. It has been shown by 

Jensen and Meckling (1975) that once the no agency cost assumption of the MckM 

model (1958) is relaxed, die total value of the firm is not invariant to the degree of 

financial leverage. In their paper, Kamma and Jen first show that there will be a 

divergence between the level of debt at which the manager maximizes the present 

value of his/her eamings and the level of debt at which the shareholders maximize 

theu- eamings. I present part of their model here so that the reader v îll be able to 

understand their results better. 

2̂  See Hohnstorm (1979) 
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Their model is a one-period model in which the end-of-period value X is 

uniformly distributed over the tune interval (0,S). X is defined net of all outflows 

except interest payments, management compensation and taxes. The debt variable, R. 

includes both the interest payments and the principal which is assumed to be full> tax 

deductible. When the firm fails to meet its debt obhgations, it is assumed to incur a 

cost of financial distress which reduces the value of the firm by a constant fraction, c. 

Shareholders and bondholders are assumed to be risk neutral while the manager is risk 

averse. The manager's compensation consists of two components. He is paid a fixed 

wage, W, except when the firm value is less than W. In these states, the manager 

receives a reduced wage whde the stockholders and bondholders receive nothing. In 

the event of bankruptcy, in their model the manager has priority over the bondholders. 

The manager is also given a performance based compensation. 

At the end of the period the shareholders receive: 

Y, = (l-t)(X-R-W) if X> R+W 

= 0 if X< R+W 

the bondholders receive: 

Yd= R ifX>R+W 

= (X-W) (1-c) if W < X < R+W 

= 0 i f 0 < X < W . 

The value of the firm is: 

V = (l-t){.^ (X-W) f(X) dX + -̂  tR f(X) dX 

+ /(1-c) (X-W) f(X) dX} (1+r).-* 
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Finding die value of die firm under die assumption diat X is uniformly disnibuted 

over (0,S) and differentiating V widi respect to R, die firm's optimal level of debt is 

found to be: 

R,* = t(b-W)/(t+c). 

The manager receives: 

YM = W + a {(l-t)(X-W) + tR} + V ,̂ if X > W+R 

= W + a { (X-W) (1-c)} +V^ , -k i f W < X < W+R 

= X + VM - k if 0< X < W 

where V^ is the present value to the manager of all future wages, if the manager 

continues to remain in die labor market. If the firm goes bankrupt, the manager 

continues to remain in the labor market but pays a personal penalty when the present 

value of his future wages is reduced by k. The manager's expected utdity of end-of 

period wealth is then: 

E(U) = ! U[a(l-t)X + (l-a+at)W + atR + V J f(X) dX 

+/ U[a(l-c) + (l-a+cxc)W + V̂ ^ - k] f(X) dX 

+IV\X + V^- k] f(X) dX. 

Assuming X is uniformly distributed and the manager's utility' function is of the form: 

U(W) = -exp(-aW), where a is a measure of absolute risk aversion. 

They show that the manager maximizes his expected utility at a debt level of: 

RM* = S - W + l/a(x(l-t) hi [(l-(l-t)exp[a(acR + k))/t]. 

They then show that: 
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Further, they compare the value of the firm at the level of debt which is 

optimal for the shareholder (R,*) with the value of the firm at a level of debt that is 

optimal for the manager (RM*)- They show that this difference in the value of the firm 

will depend on aV, the market-based component of compensation and will diminish as 

a increases. Kamma and Jen analyze the problems of the manager and the shareholder 

independently. It is assumed that both the manager and the shareholder can choose the 

level of debt. It seems more meaningful to assume that the manager chooses the level 

of debt that maximizes his utdity and then show that the shareholders' wealth 

increases as a increases. 

Moreover, in proving that the difference in value of the firm diminishes with 

increasing levels of market-based compensation, the debt-equity ratio is held at 

different levels. While it is true that the difference in firm value diminishes, the capital 

stmcmre is still different as it is held constant at the levels at which the manager and 

the shareholder maximize their wealth. To the extent that differences in capital 

stmcture will imply different levels of risk, the agency problems are not reduced, as 

assumed by the authors. 

2.4.5 Tax Effects 

Mnier and Scholes (1982) analyze the tax consequences that several alternative 

compensation schemes have for the fimi as well as for the executive. They use the 

term "tax neutral" to characterize any compensation scheme whose tax consequences 

are equivalent to a current salary or bonus payment for the party concemed. A scheme 
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is considered tax advantageous if it results in lower taxes than current salary or bonus 

and tax disadvantageous if the opposite is tme. Various types of compensation 

schemes are identified as being either tax advantageous or tax neutral or tax 

disadvantageous based on the tax provisions of the 1980 Internal Revenue Code. 

August 1980. As an example of one such classification, deferred salary schemes are 

found to be tax advantageous to executives whose marginal tax brackets are higher 

than those of the firm, and tax disadvantageous to employees lower on the income 

scale. Even though the Miller and Scholes' classification may be outdated, and the tax 

laws may have changed since 1981, from their analysis it is clear that there are certain 

tax advantages to the various compensation schemes. 

2.4.6 Effects on the Stock Market 

Apart from the tax effect which Miller and Scholes have discussed, two other 

effects that have been identified in this literature are the incentive and signalling 

effects. A well-designed compensation scheme is said to serve as an incentive to the 

manager to undertake riskier projects and reduce perquisite consumption and thus 

increase the value of the firm.̂ ^ Smdies have shown that stock prices increase after 

the introduction of compensation schemes. A few of these studies are discussed in this 

section. However, the favorable reaction to the adoption of incentive schemes could 

also be the result of a signalling effect. The adoption of a new incentive scheme or the 

^̂  This is known as incentive effect. See Tehranian and Waegelin (1985). 
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modification of the existing scheme could signal to the market that a firm is doing 

well and this may have a positive impact on firm performance. 

Tehranian and Waegelui (1985) examine stock price performance for one year 

around the time when firms adopt short-term incentive plans tied to net income. Their 

final sample, which contains 42 firms, is screened for any other events during this 

period. They find a cumulative abnormal return of 2.4% for months -3 to 0 and an 

abnormal return of 22.3% around months -7 through 0. The stock market does not 

react immediately to the stock price adoption but ordy in the tenth month. Thirty-tuo 

out of the 42 companies aimounce their annual eamings during the tenth month. Using 

the market eamings model adopted by Ball and Brown (1968), they verify that the 

bonus plan adoption is associated with positive standardized eamings change during 

the same period. Furthermore, they find that the bonus plan induces the manager to 

take actions which increase the eamings of the firm and this leads to positive stock 

market reaction. Their results indicate that abnormal retums are noticed seven months 

ahead of plan adoption. However, it is not clear if the positive stock price reaction is 

the cause or the result of the short term plan adoption. Also, they have not 

distinguished between the tax, incentive or signalling effects of compensation. 

In a related smdy, Bhagat, Brickley and Lease (1985) examine the stock market 

reaction to equity based compensation plans which Miller and Scholes have identified 

as tax disadvantageous. These plans are stock purchase plans and IRS 423 plans." 

" Employee stock purchase plans provided under Section 423 of the Intemal 
Revenue Code are an option pennitting employees to purchase the stock of their 
employer. 
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They obtain a "clean" sample of 88 proxy statements (19 stock purchase plans and 69 

IRS plans) for the period 1970 through 1982.̂ ^ Similar to Tehranian and Waegelm 

(1984), they find that the stock market reacts favorably to the adoption of the stock 

purchase plans. 

They also show that their results are more indicative of an incentive effect 

rather than a signalling effect. In particular, in 17 out of the 19 cases, for the stock 

purchase plans, the firm stated that its purpose was to improve managerial incentives. 

They find a substantial number of privately held firms had stock purchase plans. They 

argue that privately held firms may signal to their creditors, but there is no reason for 

them to signal to the stock market. Hence, the adoption of stock purchase could 

probably be due to its incentive effect. Finding that the firms in their sample have 

significant abnormal retums 30 months prior to the armouncement of the plans, they 

conclude that there is no reason for the firms to signal during a period of good 

performance. Therefore, it has to be an incentive effect. 

I feel that their arguments for the incentive effects are very weak. For example, 

the board may indicate its intentions to provide incentives to the managers, but this, by 

itself, does not mle out a signallmg effect. Also, it is not clear why there cannot be a 

signalling effect during a period of good performance. The evidence of abnormal 

retums 30 months prior to the adoption of the plan once again raises the issue of 

^ Miller and Scholes (1982) classification is based on the Intemal Revenue 
Code of August 1980. They mention that certain tax law changes were being proposed 
in July 1981. We are not sure if this could have affected the classification of 
this paper. 
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whether performance is the cause or effect of compensation scheme. Because of this I 

feel that the incentive and signalling effects are not necessarily mumally exclusive 

and, therefore, cannot be separated. 

2.5 Role of Time 

Concem has been expressed that managers tend to be quick profit oriented. 

Since the existing schemes are tied to armual profits,^° it is believed that the manager 

maximizes short-term profits at the expense of the long-term interests of the firm. 

Narayanan (1987), within a rigorous economic framework, examines if managers 

concentrate on short-term goals. He finds that even when the manager's wage is tied 

to the fumre as well as the past profits, as long as any information that the manager 

has is common knowledge, the decisions that the manager takes will be in perfect 

alignment with that of the shareholders. However, in the case of information 

asymmetry the manager will not act in the long-run interests of the shareholders. As 

the manager's decisions are unobservable, he/she will choose projects that yield quick 

profits, and as present profits are considered while fixing the wage for the next period, 

this should enhance his^er compensation. Narayanan also shows that the longer the 

duration of a manager's contract, the lower the probabdity that he/she wdl choose 

these projects which yield quick profits. Hence, this paper provides sufficient 

justification for long-term contracts. 

'° As mentioned earlier, there are other performance mdicators. Profit is just 
one such indicator. 
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In a related smdy, Eaton and Rosen (1983), examine the role that various types 

of delayed compensation as a means of "bonding" executives have for their firms. The 

results of their theoretical analysis suggests that the age of the executive, the current 

monitoring ability of the firm, and the extent to which the firm receives noisy signals 

about future performance are some of the factors affecting the composition of 

executive compensation. Thus, a firm may prefer to delay a larger share of 

compensation when future indicators of performance are expected to be more 

informative than the present. As a result, delayed compensation will be preferred when 

present monitoring costs are very high. Consequently, safer forms of delayed 

compensation like pension plans may be prefened by older executives, who would 

prefer a safer level of income. Among the various forms of delayed compensations, 

stock options will be preferted by younger executives. These inmitive results have 

been proved theoretically by the authors. 

Further, they empirically test their theory using data on the compensation of the 

five highest executives in 22 large manufacturing companies during the period 1970 to 

1973 inclusive. They use regression methodology, to analyze the shares of each of 

four types of compensation: (1) salary + bonus, (2) pensions, (3) deferted 

compensation, and (4) stock options. Their econometric specification is given in 

equation (2.8): 

Su = ao, + a„ AGEi + â , AGE; + aj, Â  + a,, L̂  + â , Ŵ  (2.8) 

+ a«R, + a7,Vi + au RK,., + ^ 
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where: 

the subscript i = the ith executive, 

subscript 1 = the 1th form of compensation. 

Si, = share of die ith executive's total compensation in the 1th fonm of 

compensation, 

A = annual cost of advertising media and promotional 

expenses(millions of dollars), 

L= number (thousands) of company employees during the year 

as reported to shareholders, 

W = net assets during the year (millions of dollars), 

R = annual research and development expendimres (millions 

of dollars), 

RK̂  = ith ranking executive in his firm in terms of total 

compensation; the omitted category is the fifth rank, 

AGE = executive's age, 

V= variance of the aimual rate of retum of the firm's common stock, 

u = random ertor term, 

ajj - a,,, = the slope coefficients, and 

ao, = the intercept. 

Their empirical results are presented in Table 2.8. From their empirical results, it can 

be seen that ciurent forms of compensation like salary and bonus are used more in 

firms which have fewer workers, low assets, less advertising expendimres, a low 
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Tabic 2.8 

Shares of the Total Compensation Package (Equation 2.8) 

Su = «a + a„ AGE, + aj, AGE,' + a,, A, + 84, L, + aj, W, 
+ a« Ri + 87. Vj + au RK,.7 + u, 

Ind. Variable 

AGE 

AGE' 

A 

W 

L 

R 

V 

RK, 

RK2 

RK, 

Rk, 

Constant 

R' 

n 
Numbers m oarentnc 

Sal + Bon 

0.0761 
(1.31) 

-0.000887 
(1.71) 

-0.000894 
(2.21) 

-4.839x10' 
(2.81) 

-0.000109 
(1.47) 

0.00128 
(3.07) 

-0.947 
(3.76) 

-0.022 
(0.59) 

-0.058 
(1.69) 

-0.047 
(1.38) 

-0.035 
(1.05) 

-0.612 
(0.38) 

0.58 

108 
:ses are absolute 

Pensions 

0.035 
(0.95) 

-0.000248 
(0.76) 

-0.000691 
(2.69) 

-4.895x10' 
(4.48) 

-1.646x10' 
(0.35) 

0.00096 
(3.62) 

-0.412 
(2.58) 

-0.017 
(0.73) 

-0.013 
(0.61) 

-0.00049 
(0.02) 

-0.014 
(0.65) 

-0.925 
(0.90) 

0.34 

108 
values ot t-statistics. 

Def. Comp 

-0.214 
(3.46) 

0.00207 
(3.75) 

0.00151 
(3.49) 

5.5x10' 
(2.99) 

2.704x10-' 
(6.34) 

-0.00124 
(2.77) 

0.596 
(2.22) 

-0.031 
(0.077) 

-0.0053 
(0.14) 

-0.010 
(0.27) 

-0.0060 
(0.17) 

5.406 
(3.12) 

0.50 

108 

t value greater than 1.90 

Stk. Option 

0.103 
(2.11) 

-0.000926 
(2.15) 

7.406x10^ 
(0.22) 

4.234x10-' 
(2.93) 

9.806x10^ 
(1.58) 

-0.00101 
(2.88) 

0.763 
(3.60) 

0.070 
(2.23) 

0.077 
(2.65) 

0.058 
(2.01) 

0.055 
(1.95) 

-2.869 
(2.10) 

0.24 

108 

is signilicant at 
5% level of significance (assuming a two-tailed test). 

Source: Jonadian Eaton and Harvey S. Rosen, "Agency, Delayed Compensation, and the Stmcture 
of Executive Remuneration," 1983. 
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variance in the rate of retum and high research expendimres. They conclude that these 

are characteristics of a firm where current monitoring costs woidd be lou- and N̂  here 

there would be significant fumre noisy signals (high research expendimres). I feel that 

the link between their theory and their empirical residts in this paper are ver\- weak. 

For example, they hypothesize that a fum coidd be receiving noisy signals due to its 

very high research expenditures. Whde this is possible, this need not always be true. 

as, high research expenditine produces early results it may result in the reduction of 

uncertainty. Brickley, Bhagat and Lease (1985) use event smdy methodology to study 

stock market reaction, for 175 fmms, around the announcement of long-term 

compensation schemes from 1979-82. Five major compensation arrangements are 

classified as long-term plans. These include stock options, stock appreciadon rights 

(SARs), restricted stock, phantom stock, and performance plans. Cumulative abnormal 

retums are calculated from the date of the board meeting to the SEC stamp date (the 

date when the SEC mad room opens the proxy and "stamps" it as being received). 

The authors acknowledge that it is difficult to ascertain the exact annoimcement date 

as the financial press rarely reports changes in managerial compensation plans.^' 

They find that stock prices react favorably to the introduction of long-range 

managerial compensation schemes. They also show that no particular type of long-

range plan increases shareholder wealth more than any other type of plan. 

"Inabdity to identify the exact announcement date is supposedly one of the 
drawbacks of event study methodology. 
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Tehranian, Travlos and Waegelein (1987) also adopt event smdy methodolog>-

to smdy stock market reaction to long-term perfonnance schemes. They split their 

sample into firms with long-term performance plans and those v îthout long-term 

performance plans. The event chosen is a sell-off by firms. Sell-offs can be motivated 

by managerial self-interest especially when they lead to increased reported profits and 

managerial compensation. Also, sell-offs could be a means of disposing of non-

profitable ventures. In this regard, the manager's perception of the non-profitabdity of 

a venture could depend on his/her decision-making horizon. If the manager is belie\ ed 

to be short-teim oriented, then the stock market woidd perceive this event as being 

motivated by managerial self-interest and react unfavorably to sell-offs. On the other 

hand, if the stock market perceives this as a decision to dispose of non-profitable 

venmres and hence in the long-run interests of the firm, then it will react favorabh- to 

a seU-off armouncement. 

This smdy differs from that of Bhagat et al. (1985) in that the event chosen is 

the sell-offs by firms and not the introduction of long-term compensation schemes. 

Bhagat et al. find that the stock market reacts positively to the event in the case of 

firms with long-term compensation schemes and negatively in the case of firms 

without long-term compensation schemes. This result provides strong e\'idence that the 

market perceives long-term compensation plans as an effective mechanism to motivate 

managers to make better decisions. 

The problem with all these smdies is that whde they show us that the market 

has greater faith in managerial decisions in the presence of long-term compensation 
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schemes, they do not show that managers maximize the long-run profit and hence do 

not prove that managers act in the long-mn interest of the firm. 

2.6. Executive Stock Options 

The previous section shows that there is also a time problem regarding the 

decision-making horizons of the manager and the shareholder. Executive stock options 

are being widely used to align the long-term interests of the shareholders with that of 

the manager, as it is perceived that the manager may have short-term goals. 

Haugen and Senbet (1981) present an excellent theoretical model in which they 

show that agency problems can be completely eliminated with a combination of put 

and call options. The call option in their model has all the features of call options 

found in practice. In a typical executive stock (call) option, the manager is granted an 

option for a specified number of shares at a specified price. The shares usuall)- have 

restrictions such as non-transferability and non-marketability. A put option in 

combination with shares can be thought of as representing convertible debt. A 

convertible bond is a composite of a stock and a put option granting the bondholder 

the right to sell the stock back to the firm at an exercise price equal to the prevading 

value of the bond. Exercise of the put is equivalent to not converting and retaining the 

bond to receive its fixed payments. Failure to exercise is equivalent to converting and 

ending with the stock alone. 

Haugen and Senbet (1981) show that a call option, in combination with callable 

debt, act as countervailing forces and eliminate the risk and perk incentive problems 
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simultaneously. The work of Haugen and Senbet is to be applauded. However, whde it 

clearly indicates a possible solution to the agency problem, it does not tell us uhat the 

optimal combination of both these options would be. Very often in practice, we do not 

fmd firms having convertible debt. In the absence of convertible debt, and given that 

there are other types of compensation a relevant question is "what is the maximum 

amount of stock option that an executive can be given?". Such questions are still 

unanswered in this literature. 

Executive stock options are not dividend protected. The payment of cash 

dividends will therefore result in a decrease in the expected value of stock options. 

Lambert, Lanen and Larcker (1989) prove that the adoption of stock options results in 

a reduction in dividends for 221 firms which adopted stock option plans in 1956. 

Usmg the Marsh-Merton^' model, they forecast dividends and then compare the 

forecasted dividends with the actual dividends for the five years following the 

adoption of stock option. They fmd a statistically significant forecast error indicating a 

significant decrease in the dividends from their expected level. 

Conflicting evidence is provided by Defusco, Zom and Johnson (1991) who 

examine a few accounting variables for a sample of NYSE firms for the years 1978-

82. They find that the variance of eamings increases subsequent to the adoption of 

executive option plans. The profitabdity declines after the adoption of the executive 

stock options. This evidence does not contradict the incentive effect in that executive 

'̂  The Marsh-Merton model assumes the log-form of dividends to be a linear 
function of permanent eamings, a drift term and a disturbance term. 
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options are not meant to improve short-run profits but to ahgn the long-run interests of 

the manager and shareholder. However, what is suiprising is that they fmd that, on 

average, annual cumulative abnormal retums decline after the adoption of stock 

options. K executive stock options have been successful in aligning the long-term 

interests of the shareholders and manager, then the average annual cumulative 

abnormal retums should have increased. These firms also experience a statistically 

significant decline in expenditures on R&D (an indicator of long-term investment in 

growth opportunities), and an increase in selling, general and administrative 

experiences (an indicator of perquisites consumption) subsequent to the adoption of 

executive stock option. 

From the evidence presented above, it can be seen that the effects of executive 

stock options on the accounting as well as the financial variables is not yet clear. 

Moreover, it has not yet been established empirically that stock options serve the 

purpose for which they are meant, i.e., to bridge the gap between the long-mn interests 

of the shareholder and the manager. 

2.7 Conclusions 

In this chapter, I have reviewed the various smdies on compensation schemes. 

These studies show that executive compensation is determined by the performance of 

the firm. Other variables which have been found to affect the compensation stmcture 

are the age of the executive, the variance of the firm's cash flows, the systematic risk 

of the firm, the debt equity ratio, the amount of dividends, the sales growth rate and 
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the amount invested in long-term projects. The compensation stmcture is also shown 

to affect the decisions of the manager regarding the capital stmcture and his/her 

performance. Miller and Scholes have shown that there are tax advantages for the 

manager and the fum to certain types of compensation schemes. Compensation 

schemes are also shown to have a positive impact on stock prices. Many smdies have 

examined the effects of long-term performance plans and executive stock options 

which are meant to align the long-run interests of the shareholders and manager. These 

smdies show that the market reacts favorably to the adoption of these long-term 

incentive plans. 

Whde many smdies have shown that the market reacts favorably to the 

adoption of performance based incentive schemes, a theoretical explanation for the 

positive reaction of the stock market is not found in the compensation literamre. The 

next chapter develops a theoretical model which explains relationship between the 

performance-based compensation schemes and the value of the firm. 
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CHAPTER m 

THEORETICAL MODEL 

3.1 Introduction 

As discussed in Chapter n, prior empirical smdies have found evidence that the 

stock price increases subsequent to the adoption of performance based short-term 

compensation schemes.^ The explanation given for this positive reaction of the stock 

market to the introduction of performance-based compensation schemes is called the 

"incentive effect."" The incentive effect argument is that a performance-based 

compensation would induce the manager to reduce his perk consumption and 

imdertake riskier investment. The argument is presumably based on Jensen and 

Meckling's (1976) analysis that agency problems arise when the manager is only a 

partial owner of the firm. Increased ownership is said to cause a reduction in the 

tendency of the manager to consume excessive perks, and encourage him to undertake 

riskier investments, which together should increase the value of the firm. However, not 

all performance-based compensation schemes wdl result in an increase in ownership. 

For example, a performance-based compensation in the form of stock appreciation 

rights which, in tum, is cash based, need not increase the ownership of the firm by the 

manager. To the best of my knowledge, there has been no smdy which has 

theoretically shown that the type of compensation scheme which exists today results in 

'See Teheranian and WaegeUn (1985), and Brickley and Lease (1985). 

^See Teheranian and Waegelin (1985). 
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an increase in the value of the firm. Hence, in this chapter. I develop a theoretical 

model which examines the relationship between die performance-based component of 

the firm and the value of the fum. 

3.2 Overview 

The agency literamre has shown that when the manager is only a partial owner 

of the firm, the interests of the manager and the shareholder wdl be different.^ The 

manager, who is assumed to be risk averse, will seek to maximize his own expected 

utdity and will not always maximize the shareholder's wealth. The shareholders will 

be able to force the optimum effort level from the manager if the manager's effort 

level is observable. However, the manager's effort level is not observable^ and 

compensation schemes are designed to protect the shareholder's interests, where a 

fraction of his compensation is based on some performance measure of the firm. The 

value of the firm is not only affected by the manager's effort level but also by random 

factors beyond the control of the manager. As it is impossible to distinguish if a low 

(high) output level is due to insufficient (high) effort level by the manager or due to 

random or systematic (market) factors beyond the control of the manager, the 

information asymmetry problems are never completely resolved. Hence, even 

compensation schemes by themselves may not be sufficient to eliminate the agency 

problems. 

^Separation of ownership and control is the primary cause of agency problems. 

*See Hohnstonn (1979). 
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The idea behind the model presented in this chapter is illustrated in Figure ?.l. 

The model is based on the premise that shareholders can influence the manager's perk 

consumption and risk-taking behavior primardy through the compensation scheme. The 

shareholders realize that given a particular compensation scheme, the manager v,ill 

consume the amount of perks and undertake the level of risk that maximizes his 

expected utdity. The compensation scheme is designed to maximize the shareholders' 

wealth given the level of perk and risk that is set by die manager's behavior. The 

model developed in this chapter seeks to examine three important aspects of the 

agency cost-compensation scheme relationship. 

(1) What is the relationship between the proportion of peiformance-based 

compensation and the perk consumption by the manager? 

Excessive perk consumption by the manager has been identified as one of the 

agency problems, arising when the manager is not 100% owner. Jensen and Meckling 

(1976) have suggested that the manager will increase his consumption of perquisites, 

as the amount of outside equity increases. The outside equity holders, realizing that the 

manager is prone to increase his/her own consumption of perquisites, wdl offer much 

less than before for their portion of the shares of the firm. This wdl result in a 

reduction in the value of the firm, which is the agency cost arising out of issuing 

equity to outsiders. Based on this theory, Teheranian and Waegelin (1985) argue that a 

weU designed compensation scheme should seive as an incentive for die manager to 

reduce perquisite consumption. Based on Teheranian and Waegelin's argument, it is 

hypothesized that the proportion of eamings consumed as perks by the manager will 
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decrease with an increase in the proportion of performance-based component of his 

compensation. 

(2) Is the manager's risk taking behavior affected by the proportion of 

performance-based component of his compensation ? 

The sharing of risk by principal and agent is a central issue in an agency 

problem. Jensen and Meckling (1976) have argued that in the presence of debt, the 

shareholders may have a tendency to take on high risk projects. Their argument can be 

understood by considering equity as a European-type call option to bu\ back the entire 

firm from the debtholders at maturity, at an exercise price equal to the principal 

amount of the debt. By the Black-Scholes' option pricing model, the value of the call 

option will increase with an increase in the variance of the underlying assets. All other 

factors held constant, stockholders wdl therefore increase the value of equity by 

selecting high-risk projects. 

Easterbrook (1984) also recognizes that risk aversion of the manager could be a 

source of agency cost in the presence of debt. The stockholders with diversified 

portfolios will be concemed only with non-diversifiable risk. A manager, on the other 

hand, may have a substantial part of his/her personal wealth tied up in the firm and 

will be concemed with the total risk of the firm and its effect on his salarv'. The 

manager may have a tendency to choose safe projects with relatively lower retums 

than riskier projects. Shareholders may want die manager to undertake riskier projects 

realizing diat part of die risk will be bome by die debt holders. Of course, debt 
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holders recognize this and try to control the manager through covenants and other 

instruments. 

In the model presented here, as in earlier literamre, the shareholders are 

assumed to be risk neutral.^ The manager, on the other hand, is assumed to be risk 

averse. Risk sharing in this simation is not a problem as the principal is risk neutral 

and he/she would be indifferent to the amoimt of risk he/she is expected to undertake. 

It must be made clear that I am not suggesting that the level of risk undertaken by the 

manager is a source of conflict between the risk neutral shareholders and the manager. 

In this model the level of risk undertaken is initially decided by the risk averse 

manager. Teheranian and Waegelin (1985) point out that a manager who is 

compensated partly with performance-based schemes wdl undertake riskier investment. 

It will be interesting to fmd out if the level of risk undertaken by the manager is 

dependent on the proportion of performance-based compensation scheme of the 

manager. 

(3) What is the proponion of performance-based compensation that maximizes 

the shareholder's wealth, given the level of perk consumed and risk undertaken by the 

manager! 

The main objective of the compensation scheme is to reduce the agency 

problems and maximize the shareholder's wealth. The final matter which needs to be 

^See, for example, Kamma and Jen (1987), Easterbrook (1984), and Clifford W 
Smidi and Ross L. Watts (1991). 
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explored is the nature of relationship between the performance-based compensation of 

the manager and the shareholder's wealth, i.e., the value of the firm. 

Whde the first two questions relate to the manager's problems, the third 

question concems the shareholders. In the model considered in this chapter, both die 

shareholder's problem and the manager's problem are simultaneously considered. The 

manager is assumed to maximize his/her expected utdity, with respect to his/her perk 

consumption and risk, given a certain level of performance-based consumption. The 

amount of perk and risk is determined by the manager. The shareholders can only 

hope to influence these two variables through the compensation stmcture. These two 

variables, ultimately, are choice variables of the manager. In my model, I show that 

the shareholder's wealth is maximized as the proportion of eamings of the firm which 

is given to the manager in the form of performance-based compensation approaches 

one. The manager necessarily faces a tradeoff since an increase in the performance-

based component of his/her compensation reduces his/her perk consumption. However, 

the risk undertaken by the manager is independent of the proportion of performance-

based component of the compensation. As a result, the combined effects of: (1) a 

decreasing proportion of perk consumption. (2) a constant pre-determined level of 

risk, and (3) an increase in the proportion of performance-based compensation 

should lead to an increase in the value of the firm. 
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3.3. Theoretical Model 

In order to more direcdy focus on the three aforementioned issues, the model 

developed in this chapter wdl be developed under a set of simplifying assumptions.^ 

3.3.1 Assumptions of the Model 

(1) The firm is an all equity firm (I am assuming away all debt, both short-

term (trade credit) and bonds). 

(2) All taxes are ignored. 

(3) There is only one manager. 

(4) This is a one period model. 

(5) Shareholders can vote only at the end of period(e.g. at the annual meeting). 

(6) The manager does not have any shares of the firm at the beginning of the 

period.^ 

3.3.2 Explanation of Assumptions 

Jensen and Meckling have shown that when the equity ownership of the 

manager increases, the manager's perk consumption wdl fall, thus resulting in an 

increase in the value of the fum. The basic purpose of my model is to explain the 

*The assumptions of this model are basically the same as the assumptions made 
in Jensen and Meckling's (1976) analysis. 

^Altematively, the manager's wealth is represented by the present value of his 
income stream (compensation) from the firm. As a wealth-maximizing risk-averse 
manager, his objective is to maximize his expected utdity of terminal (one period) 
wealth. 

61 



relationship between the performance-based compensation scheme which does not 

increase the equity ownership of the manager and the shareholder's wealth. 

Complications arising out of other types of securities are excluded from this model. 

For example, the agency costs associated with debt are ignored by assuming no bonds 

are issued, as this model is not concemed with the stockholder-bondholder conflict. 

Taxes are ignored initially, as I feel that taxes would not matter in the absence of debt. 

The assumption of no taxes is not needed to show the central results of this model. I 

have later relaxed this assumption and shown that the central results of the model are 

unaltered even in the presence of taxes. 

Fama (1980) has argued that competition from other managers within the fum 

and from managers outside the firm would discipline the manager. Jensen and 

Meckling (1976), on the other hand, show that agency problems exist both in a 

competitive market and in a monopoly market. I feel that the existence of 

compensation schemes and other monitoring mechanisms indicate that competition 

among managers by itself is not sufficient to reduce agency problems. However, the 

assumption that there is a single manager is made to hold the effect of competition 

among managers on agency problems constant. 

Narayanan (1987) has sho\̂ Ti that managers tend to be "quick profit" oriented 

and do not act in the long-term interests of the shareholders. Most agency models 

including Jensen and Meckling's model are one period models. I have also restricted 

this analysis to one period as agency problems associated with time are outside the 

scope of the analysis. 
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It is assumed that shareholders can vote only at the end of the period to insure 

that the manager's contract with the firm is not terminated before the end of the 

period. Shareholders can control the manager only through the compensation schemes. 

which h^pens to be the main focus of the smdy. The total risk for the manager is the 

risk associated with his total salary from the firm or the risk associated with his on-

the-job benefits. It is assumed that the manager does not own any shares of the firm as 

the main purpose of the model is to prove that a positive relationship exists between 

the perfoimance-based component of the manager's salary and the shareholder's 

wealth even in the absence of equit\' ownership by the manager.* As mentioned 

earlier, it has been shown by Jensen and Meckling that the value of the firm increases 

with an increase in equity ownership of the manager. 

3.3.3 The Basic Model 

Let X be a random variable representing the eamings of the firm for the end of 

the period. X is defined net of all outflows excepting the manager's compensation and 

his non-pecuniary benefits. It is assumed that X is normally distributed^ with mean p' 

*This assumption is not umealistic either. It has been shown by Lewellen, 
Loderer and Martin (1987), that the proportion of shares ovMied by the executive is 
about 0.01% of the total shares of the firm. This is shown to have an insignificant 
effect on the performance of the firm. 

^t is believed, a priori, that the average eamings will be very high. As the 
probabdity of extreme values, i.e., very low eamings and vtry high eamings, is low, 
the normal distribution is considered appropriate for eamings. 
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and variance "o^." It is hypothesized that the mean and variance of eamings are 

positively related and the relationship is given by equation (3.1): 

Px = f ( 0 (3.1) 

The total compensation of the manager is assumed to be the sum of pecuniar>' 

benefits and non-pecuniary benefits as shown in equation (3.2): 

Total compensation of the manager(TC) = Pecuniary benefits + Non-pecuniar>-

benefits. (3.2) 

The non-pecuruary benefits of the manager are assumed to be equal to a 

proportion 'k' of the eamings of the firm. Hence the non pecuniary benefits of the 

manager is assumed to be equal to kX.'' Pecuniary benefits are assumed to be 

composed of two components, a fixed component (W) and a variable component. The 

10 

variable component of the manager's pecuniary benefits is based on the earmngs 

and is given by: 

a(X - W -kX) = a((l-k)X - W) 

where "a" is the proportion of the manager's performance-based compensation and 

0 < a < 1. 

'°It is generally accepted in the fmance literature that the mean and variance of 
remms and hence eamings are positively related. The exact namre of this relationship 
is debatable. 

''By considering perk consumption as a proportion of eamings, I am assuming 
here that as eamings decrease (increase), die manager wdl have less (more) amount to 
spend on perks. 

*̂ The purpose of this model as explained earher is to examine the relationship 
between a performance based compensation which does not necessarily increase equity 
ownership and shareholder's wealth. The eamings of the firm has been chosen as a 
perfonnance measure as it does not result in an increase in equit>- ownership. 
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Substimting for pecuniary benefits and non pecuniary benefits in equation (3.1): 

Total compensation (TC) = W + kX + a(X-W-kX) 

= (l-a)W + (k+a-(xk)X. (3.3) 

As (l-a)W > 0 and (k-t-a-cxk) > 0, the total compensation of the manager will 

be positive if X is positive. However, if X is negative, the total compensation of the 

manager could be either zero or negative or positive. The economic explanation for 

the negative total compensation is that the manager is imposed a penalty, on the job, if 

X is too low. Most incentive models assume that there is no penalty for the manager 

on the job. Since the manager is not held responsible for very low eamings, in most 

cases, he makes a "clean get away,"*' and fmds altemative employment. This model 

is an improvement to the extent that a penalty is imposed on the manager when the 

performance indicator is very low. 

After compensating the manager, at the end of the period the shareholders 

receive: 

The shareholder's eamings (SE) = (l-a)(X-W-kX) 

= (l-a)((l-k)X - W) (3.4) 

It can be seen from equation (3.4) that if the shareholder's eamings could be 

negative if either k is high or if X is low or if both conditions hold such that (l-k)X < 

W and ((l-k)X - W) < 0. As explained earlier, under these conditions the variable 

component of the manager's salary becomes negative resulting m a reduction of die 

'̂  Edward Kane (1989), in reference to the problems of S&L's discusses this 
problem. 

65 



manager's salary. Hence, both the shareholders as well as the managers are penalized 

for excessive perk consumption or for very low eamings. The shareholders should 

design an incentive scheme which discourages the manager from consuming an 

excessive amount of perks or from taking decisions resulting in low eamings. 

Given a particular compensation scheme, the manager's objective is to 

maximize his expected utility from his end of period compensation, with respect to his 

choice variables: (1) the proportion of perk consumption (k), and (2) the level of total 

variabdity of the eamings of the firm (cr̂ ). The shareholder's objective is to maximize 

their wealth with respect to the proportion of performance-based compensation (a), 

which is the variable under their control at the beginning of the period. The 

optimization problems of the manager and the shareholder are discussed below. 

3.3.4 The Manager's Problem 

The manager's objective is to maximize his expected utdity from his end of 

period compensation, where the end of period total compensation is given as: 

TC = Pecuniary benefits + Non-Pecuniar\' benefits 

TC = (l-a)W + (k + a - ak)X. (3.5) 

The manager is assumed to be risk averse, and his utdit>' is assumed to be given by 

the function : 

U(TC) = 1 - e -i(i-«)w + (i. + a-cxk)X) (3 5) 

The negative exponential utdity function given in equation (3.6) has been chosen as it 

66 



has been most widely used in the Hteramre on compensation schemes.'"' Moreover, 

this utility function exhibits all the inmitively plausible properties such as: (1) die 

marginal utility of total compensation is positive (U'>0), and (2) die marginal utdit>-

decreases widi increasing total consumption (U"<0).'^ This type of utnit>' function 

also exhibits the Pratt-Arrow properties of (1) non-increasing absolute risk aversion, 

and (2) non-increasing relative risk aversion. The manager is assumed to maximize his 

total expected utdity as it relates to his total compensation (his on-die job benefits). 

Hence the manager seeks to maximize: 

EU(TC) = E(l- e -i(i-«)̂ ' + oc + a-ak)X)-) (3-7) 

The compensation stmcmre is set by the shareholders at the beginning of the period. 

W is fixed, hence, in the manager's optimization problem, the proportion of 

performance-based compensation (a) and the manager's fixed salary (W) are 

exogenous variables. An examination of equation (3.7) indicates that the choice 

variables of the manager are k, the proportion of perquisites consumed, and cr, the 

total risk undertaken by the manager.'^ 

'*See Haugen and Senbet (1981), Kamma and Jen (1987). To the best of my 
knowledge this is the only utdity function used in this literature. 

'^Other utdity functions which exhibit this property are (1) U(TC) = log(TC), 
(2) U(TC) = -1/TC, and (3) U(TC) = -(l/TC^^). As I have assumed diat TC could be 
zero(with a very low probabdity), these functions would be discontinuous at TC = 0 
and hence are not theoretically suitable. 

' ^ the presence of information asymmetry, the manager's effort level and his 
decisions are unknown. Under this scenario, the manager can by his choice of projects, 
alter the variance of X. As it is assumed that the mean and variance are related as 
given by equation(l), the managers choice of variance would affect the entire 
distribution of X. 
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The manager's optimization problem can now be written as: 

Max EU(TC) = E(l- e -io-«)w-o.*a.ak.x,) 3̂ 3^ 

with respect to k and a, 

subject to k<l 

and given (jh>0 , k>0. 

The problem outlined in (3.8) is a constrained non-linear optimization problem 

involving two choice variables and one constraint and also the non-negativity 

restrictions. The solution for this type of a problem is given by Kuhn-Tucker 

conditions. 

3.3.4.1 Kuhn-Tucker Solutions 

The Lagrangian function for this constrained optimization problem is: 

L= E(l- e -io-«)w*oc-«-«kW) + y(i.k) 

where 'y' is the Lagrangian multiplier. 

The Kuhn-Tucker solution to the above problem is given by: 

5L/5k<0, k > 0 , k6L/5k = 0 (3.9) 

dUba' < 0, cf > 0 , a^6L/6cr = 0 (3.10) 

5L/6y > 0, y ^ 0, y5L/5y = 0 (3.11) 

As k>0, c^>0 and (l-k)>0, die inequality constraints (3.9),(3.10) and (3.11) 

reduce to:' 

'^Comer solutions are ruled out by the constraints imposed by this model. 
Hence the Kuhn-Tucker method is equivalent to an unconstrained optimization 
problem. 
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6L/6k = 0 (3.12) 

6L/5a' = 0 (3.13) 

y = 0. (3.14) 

Solving equations (3.12), (3.13) and (3.14):'* 

k = (2f(o')^a)/(l-a) (3.15) 

2f'(G')a'- f(cP) = 0. (3.16) 

Under the assumption that a/2 < f'((j^) < 1/2, die constraint imposed on k, i.e., 0<k<l, 

wdl be satisfied. 

3.3.4.2 Economic Interpretation of Solutions 

The feasible optimum solution to the above maximization problem is obtained 

by the interaction of several variables. The compensation stmcmre is already set by 

the shareholders. It can be seen from equation (3.5) that as the manager's perk 

consumption increases, the variable component of his salary decreases. Hence, when 

the manager consumes perks, as he/she has also got to bear in mind that there is a 

countervading force in the form of a reduction in his/her performance-based 

compensation. 

The model also assumes that there are limits to the change in mean eamings 

with respect to a change in variance given by the constraint (x/2 < f'(<7̂ ) < 1/2. The 

lower limit on r(<J^) of the mean-variance relationship insures that the manager has 

sufficient resources to consume perks. Equation (3.15) suggests that if k is high or if 

'* See Appendix A. 
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X is low, such that (l-k)X < W, then the variable component of the manager's salar\' 

becomes negative. The manager will consume perks only if he is able to eam 

sufficient remms on the risk he undertakes, i.e., only if f\<f) > cx/2. The upper limit 

on the slope of the mean-variance relationship prevents the manager from consuming 

an urdimited amount of perks. 

The manager is also assumed to be risk averse with respect to his/her total 

salary. The risk aversion of the manager, the limit on the response of average firm 

eamings to a change m the level of risk ((x/2 < f'(a^) < 1/2}, and the reduction of the 

variable component of the manager's salary associated with an increase in perk 

consumption will all interact to drive the optimum of the manager's expected utdity 

maximization model. 

Theorem I : The proportion of perquisites consumption(k) decreases when the 

proportion of performance-based compensation(a) increases. 

Proof: 

Differentiating'^ equation (3.15) with respect to a we get: 

dk/da = (2f'(a')-l)/(l-a)' (3.17) 

As (1-a)' >0 and (2r(cj')-l)<0, 

dk/da < 0 . (3.18) 

*̂ A comparative statistics z^proach is followed to discuss the relationship 
between k and a. The value of o^ which maximizes the manager's utdit\- is obtained 
from equation (3.16). Hence in equation (3.15) k is a function only of a. Therefore a 
total derivative is appropriate. 
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From equation (3.18) it can be seen that as the proportion of performance-based 

compensation increases, the proportion of perquisites consumption decreases. 

Q.E.D. 

Explanation: 

Equation (3.18) could be further differentiated with respect to a to show: 

dVdoe = 2(2f (<f )-l)/(l-a)' < 0. (3.19) 

Jensen and Meckling have assumed in their analysis that increases in 

monitoring reduce perquisite consumption by the manager but reduce it at a decreasing 

rate. If in this analysis, a, the proportion of performance-based component, can be 

considered as a proxy for monitoring costs, then my analysis supports Jensen and 

Meckling's assumption that increases in monitoring reduce perquisite consumption b\ 

the manager(for a given level of eamings) and reduce it at a decreasing rate. As dk/da 

< 0 and d^k/da" < 0, my analysis shows that increases in monitoring reduce perk 

consumption but at a decreasing rate. Jensen and Meckling (1976) list "auditing, 

formal control systems, budget restrictions, and the establishment of incentive 

compensation systems which serve to more closely identify the manager's interests 

with those of the outside equity holders" (p. 323) as some monitoring mechanisms. 

The monitoring mechanisms they mention can be classified into two categories: (1) 

those mechanisms that involve only monitoring costs without benefits for the manager 

(e.g., auditing) (2) those mechanisms which also result in benefits for the manager 

(e.g., incentive compensation). Whde it may be tme that the first t>'pe of monitoring 

mechanism may reduce perquisites consumption at a decreasing rate, the second t\'pe 
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of mechanism in the form of additional benefits for the manager may result in 

reduction of perquisites at an increasing rate. The residts of this model suggest that 

these two types of mechanisms should be treated separately. 

Theorem 2: The amount of total risk((f) which maximizes the manager's expected 

utility is independent of the level of performance-based compensation(a), i.e., the 

shareholders cannot influence the amount of risk that the manager will undertake 

with the compensation scheme. 

Proof: 

Consider equation (AlO). As the exact functional form of f((T̂ ) is not specified, 

the actual value of d^ has not been obtained. However, it can be seen that equation 

(3.16) is independent of a. Hence cf is independent of the level of a, and this would 

imply that the shareholders cannot influence the level of risk undertaken by the 

manager through the compensation scheme. 

Q.E.D. 

Explanation: 

Earlier literature has focused on the manager's attimde towards risk in the 

presence of debt. Jensen and Meckling (1976) and Easterbrook (1984) have shown that 

in the presence of debt, even a risk averse manager can be induced to take on more 

debt by increasing his equit\' ownership in the fum. However, in this model I have 

assumed away debt and also equity ownership by the manager. It may seem intuitive 

that the manager with a non-increasing absolute risk aversion should be motivated to 
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undertake riskier investments with an increase in his share of eamings of the firm. On 

this point, it must be mentioned that the manager is risk averse N îth respect to his 

total salary. As the proportion of performance-based compensation increases, the 

amount of perk consumption is simultaneously reduced. My model suggests that the 

combined effect of an increasing performance-based compensation and a decreasing 

perk consumption on the total salary is not significant enough for the manager to 

undertake riskier investments. 

3.3.5 The Shareholder's Problem 

The shareholder's eamings (SE) at the end of the period given by equation 

(3.4) is: 

SE = (l-a)((l-k)X - W) 

= (l-a)(X - W - kX). (3.20) 

Assuming that the shareholders are risk neutral and given that "r" is the risk free rate. 

the value of the firm at the beginning of the period (VQ) is given by: 

Vo = l/(l+r) J(l-a)(X-W-kX) dX 

= (l-a)/(l+r) j{(l-k)X-W} dX 

= (l-a)/(l+r) {(l-k)E(X)-W} 

Vo = (l-a)/(l+r) {(l-k)p - W} (3.21) 

The shareholder's problem can now be expressed as: 

Max Vo = (l-a)/(l+r) {(l-k)p - W} 

with respect to a 
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Theorem 3: Given that the perquisites consumption of the manager goes down, the 

level of risk remains constant with an increase in the level of performance-based 

compensation, and a/2<f(d)<l/2, the value of the firm will be maximized as the 

proportion of performance-based compensation approaches one. 

Proof:'" 

dVo/da = l/(l+r) {(l-a)(p(-dk/da) - (l-k)p+ W} 

Substimting for dk/da and simplifying: 

dVo/da = l/(l+r) {(p(k + a - ak-2f (a^))/(l-a) -̂  W) 

= l/(l+r) {(p(0) + W} 

= 1/(1-Hr) (W) > 0. (3.22) 

The result provided in equation (3.22) indicates that the value of the firm 

increases with an increase in the proportion of performance-based compensation. The 

value of the firm wiU therefore be maximized as the proportion of performance-based 

compensation approaches one. 

Q.E.D. 

Explanation: 

Teheranian and Waegelin (1985) have argued that a performance-based 

compensation may induce the manager to reduce his/her perk consumption and 

' ^ ^ e perk consumption of the manager and the risk undertaken by the manager 
are exogenous to the shareholder's problem. The only variable under the shareholder's 
control is the proportion of performance-based compensation. The value of the firm 
(Vo), therefore, is only a function of a. Hence total derivative is appropriate. 
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undertake riskier investment and hence will increase the value of die fum. In my 

model, by concluding that the value of die fum increases through a reduction in the 

perquisite consumption, when the performance-based component of the compensation 

increases, I support part of the incentive effect argument. However, the risk undertaken 

by the manager remains constant in the absence of debt and equity ownership by the 

manager. 

3.4 Relationship Between a, k, cP and V :̂ 
An Illustrative Example 

The theoretical model suggests that the shareholders maximize their wealth by 

stmcturing all compensation in the form of performance-based compensation to the 

managers. However, in practice, few firms utdize a 100% performance-based 

compensation.'' One explanation for this could be that there are other cheaper ways 

of disciplining the manager which are ignored in this model. Another explanation 

offered by the model is that in addition to the compensation stmcture, the limited 

investment opportunities avadable to the manager also constrains the perk consumption 

of the manager. Consider the constraint on the slope of the mean-variance relationship: 

a/2 < f (cP) < 1/2 

0 < k < l . 

'̂  From the average compensation and average eamings figures reported in the 
earlier literature, my estimate of the performance-based compensation would be less 
dian 10%. 
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The manager will be able to consume any amount of perks if there was no 

upper limit on the slope of the mean-variance curve. Simdarly, the manager s perk 

consumption caimot decrease below zero. It is quite possible that the minimum perk 

consumption of zero could be achieved even with a very low a, depending on the 

mean-variance opportunity avadable to the manager. The specific numerical example 

that follows seeks to explain this concept of how a lower proportion of performance-

based compensation may be sufficient to achieve the shareholder's objective of wealth 

maximization. 

BHAT Co. is a fictitious company with a single manager whose wealth consists 

solely of his compensation from this company, i.e., his wealth represents the present 

value of his income stream. He has no personal endowments. The manager is risk 

averse and concemed about the eamings from this company since changes in his 

wealth wiU be affected by the firms eamings stream. This is an all-equit}- firm and the 

shareholders are assumed to be risk neutral. The manager's salary consists of a fixed 

component (W) of 0.1 million and a variable component. The variable component of 

the manager's salary is fixed by the shareholders at 30% of the eamings for the 

period. The mean-variance relationship for this firm is assumed to be given by 

equation (3.23): 

p = {(d) = -0.1 + 0.50" - O.Olcf. 

The mean eamings of the company (p) is assumed to be increasing with risk (<r) but 

at a decreasing rate. The mean-variance relationship is chosen such that the constraint 
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a/2 < f'(a') < 1/2 and also 0 < k < 1, will be satisfied." Hence, the manager's 

optimization problem is solved using the unconstrained optimization approach. The 

optimization problem of the manager is explained in Appendix B. For this example, 

the manager's expected utdity is maximized at a variance level of 16.86 and a perk 

consumption level of 3.7% of eamings. This can be clearly seen in Figure 3.2 which 

shows the expected utdity function of the manager. In Figure 3.2, perk consumption is 

measured on the X axis, variance on the Y axis and the manager's expected utdit}- on 

the Z axis. The manager's expected utdity as can be seen from this figure is 

maximized at k = 0.04 and cr = 16. This confirms the mathematical optimization 

results of Appendix B, i.e., the manager's expected utdity is maximized at a variance 

level of 16.86 and a perk consumption level of 3.7% of eamings. 

Next, a comparative statics analysis of the relationship between a, k and cT is 

conducted. The results of the comparative statics analysis is given in Table 3.1. The 

variance level does not depend on a and hence is constant at cr̂  = 16.86. The slope of 

the mean-variance curve at o^ = 16.86 is given by 0.1628. The value of k as shown in 

equation (A15) of Appendix A is: 

k= (2f (a)-a)/(l-a). (A15) 

Substituting f (a) = 0.1628: 

k = (0.3256 - a)/(l-a) 

"Any mean-variance relationship satisfying these conditions \̂  dl produce 
simdar results. The value of 30% for a may seem very high. However, die effects of 
varying levels of a on the perk consumption of die manger and shareholder's wealth is 
illustrated. 
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and the value of Vo is given by equation(3.21) as: 

Vo = (l-a)/(l+r){(l-k)p-W}. (3.21) 

From Table 3.1, it can be seen that as a increases from 0.01 to 0.32, the manager's 

perk consumption decreases from 32% to 8% whde the value of the firm increases 

from 3.3693 mdlion to 3.3949 million. The relationship between a, k, cr, and \\ 

depicted in Table 3.1, is also shown in Figure 3.3. As shown in Figure 3.3, there is a 

positive relationship between a and the value of the fum. The proportion of perks 

consumption, decreases but at a decreasing rate. 

The question which remains to be answered is "What happens if a increases 

beyond 0.3256?" Table 3.2 shows the relationship between a, k, cr, and V ,̂. when a 

increases beyond 0.3256. As explained earlier, there is an inverse relationship between 

a and k. Hence, theoretically as a increases beyond 0.3256, k should decrease. 

However, there is a lower limit on perk consumption as perk consumption cannot 

decrease below zero. I have set the minimum limit on perk consumption close to zero 

at k = 0.0009, and therefore, k wdl remain constant at 0.0009 even as a increases 

beyond 0.3256. The risk is not dependent on a and still remains constant at 16.86. As 

shown in Table 3.2, the value of the firm now given by the equation: 

Vo= {(l-a)/(l+r)}{(l-k)p-W} = {(l-a)/(l+r)}{p-W} 

decreases from 4.3267 mdlion to 0.6410 million. The shareholder's objective of wealth 

maximization in this specific example, therefore, is obtained at a = 0.3256 < 1. 

This numerical example helps to dlustrate that whde the theoretical model 

suggests that the a which maximizes the shareholder's wealdi should approach one. 
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there may be other disciplining mechanisms,"' which would ensure that an a < 1, 

may be sufficient to obtain the shareholder's objective of wealdi maximization. 

3.5 Taxes. Perk Consumption, Risk and Shareholder Wealth 

The assumption of no taxes is relaxed in diis section and it is shown diat die 

main results of die dieoretical model developed in section m still hold.̂ ^ The 

optimization problems of die manager and the shareholders are solved in Appendix C. 

The values of k, d, and VQ are now given by equations (CI5) and (CI6) in Appendix 

C: 

k= (2f (o')- a(l-t))/((l - a)(l-t)) (C15) 

d= i{d)l2r{d) (C16) 

where 't' is the marginal personal income tax rate. 

Under the assumption that: 

a(l-t)/2 < r{d) < (l-a)/2. 

^̂ In this example the disciplining mechanism is a limit on the manager's 
investment opportunities, which in tum is depicted in the form of violation of the 
constraint f'(c?) > a/2. 

^*Here I am assuming that both pecuniary and non-pecuniary benefits are taxed 
at the same rate. However, it is quite possible if we allow for varying tax rates for 
pecuniary and non-pecuniary benefits, that because of the effects of personal income 
taxes, the perk consumption by the manager may not decrease sufficiendy to result in 
an increase in firm value, and beyond the optimal perfoimance-based compensation 
scheme, declining perk consumption could be more than offset by the effect of 
personal taxes, thus resulting in declining firm value. See Alangar and Sears (1993). 
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die limits on perk consumption is given by: 

0 < k < 1. 

The value of the fum is now given by (as shown in Appendix C) equation (C21): 

Vo = ((l-a)(l-T))/(l-hr) ((l-k)p - W} (C21) 

where T is the marginal corporate tax rate. 

I now proceed to show that the three main results proved in section EI under 

Theorems 1, 2 and 3 stiU hold. 

Result 1: The proportion of perk consumed by the manager decreases as a 

increases but at an increasing rate. 

As shown in Appendix C equations (CI9) and (C20): 

dk/da = l/(l-t)(l-a)'{2f'(a2) - (1-t)) < 0 (C19) 

d V d ' a = 2/(l-t)(l-a)'{2f'(c7') - (1-t)} < 0. (C20) 

From equations (15) and (16), it can be seen that the perk consumption of the 

manager increases but at an increasing rate. 

Result 2: The risk level undertaken by the manager is independent of the 

proportion of performance-based compensation. 

As shown in Appendix C, equation (CI6): 

0^= f(cy')/2f(a'). (C16) 

This equation is independent of the level of a and hence is independent of the 

performance-based compensation. 

Result 3: The value of the firm increases with the proportion of performance-

based compensation: 
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As shown in Appendix C, equation (C22): 

dVo/da = (l-T)/(l-Hr){W} > 0. (C22; 

Hence the value of firm increases with a. 

3.6 Conclusions 

I have developed a theoretical model which explains the relationship between 

the performance-based component of the manager's compensation and the value of the 

finm. The manager is assumed to be risk averse and maximizes his/her expected utdit>' 

with respect to the two choice variables, the amount of perquisites he consumes and 

the level of risk he undertakes. The proportion of perquisites consumed by the 

manager is inversely related to the proportion of performance-based compensation. 

Interestingly, the level of risk is independent of the performance-based compensation 

of the manager. The value of the firm is found to increase with an increase in the 

perfoimance-based compensation of the manager. Whde the theoretical model 

illustrates that the proportion of performance-based component should be equal to one 

in order to maximize the shareholder's wealth, I have given a numerical example to 

explain why in practice we fmd that the managers are rewarded with a very low 

proportion of performance-based component. 
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Table 3.1 

Relationship Between a, k, cr and V̂  

a 

0.01 

0.05 

0.10 

0.15 

0.20 

0.25 

0.30 

0.32 

k 

0.3188 

0.2901 

0.2507 

0.2066 

0.1570 

0.1008 

0.0366 

0.0082 

(f 

16.86 

16.86 

16.86 

16.86 

16.86 

16.86 

16.86 

16.86 

1 

Vo 

(in millions) 

3.3651 

3.3697 

3.3743 ' 

3.3790 

3.3837 

3.3883 

3.3930 

3.3949 

Note: rhe equations used to calculate the values of k and VQ 
are: (1) k = (0.3256-a)/(l-a), (2) Vo = (l-a)/(l+r){(l-k)p-W), and 
3) p = -0.1 + 0.5o^ - 0.01 (/. The risk free rate r is assumed 
to be 7%; the variance about eamings, cr̂ , which maximizes the manager's 
utdity is 16.86, and the fixed component of die manager's salary, W, is 
$100,00. Using diese inputs, equations (1) and (2) can be solved for values of 
k and Vo, given a value for a. 
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Table 3.2 

Relationship Between a, k, cr and Vo When 
the Constraint f'(cr)>a/2 is Violated. 

a 

0.325 

0.35 

0.40 

0.50 

0.60 

0.70 

0.80 

0.90 

k 

0.0009 

0.0009 

0.0009 

0.0009 

0.0009 

0.0009 

0.0009 

0.0009 

cf 

16.86 

16.86 

16.86 

16.86 

16.86 

16.86 

16.86 

16.86 

V 

(in millions) 

4.3267 

4.1665 

3.8460 
1 

3.2050 

2.5640 

1.9230 

1.2820 

0.6410 

Note: 1 he equations used to calculate the values of k and Vo 
are: (1) k = (0.3256-a)/(l-a), (2) Vo = (l-a)/(l+r){(l-k)(p-W)}, and 
(3) p = -0.1 + 0.5cr - 0.0la^. The risk free rate r is assumed 
to be 7%. 
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Final plot 

Figure 3.2 

Expected Utdity Function of the Manager 
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CHAPTER rV 

DATA DESCRIPTION AND DESIGN 

4.1 Introduction and Review 

Previous empuical smdies using an event smdy mediodology have shown diat 

the stock market reacts positively to the introduction of shon-term incentive plans. 

Teheranian and Waegelin (1984) have argued that this positive reaction is due to what 

is known as an incentive effect. A well-designed compensation scheme is believed to 

serve as an incentive to the manager to undertake riskier investments and reduce 

perquisite consumption, which in tum leads to an increase in the value of the frrm. 

The incentive effect argument was presumably based on Jensen and Meckling's (1976) 

analysis that an increase in the equit)' ownership of the manager should reduce perk 

consumption and hence increase the value of the firm. Some of the incentive schemes 

found in practice do not increase the equity ownership of the manager. A theoretical 

model explaining the positive association between the performance based component 

of the manager's compensation and the value of the firm was developed in Chapter HI. 

The theoretical model suggests that the value of the firm should increase when the 

manager's performance-based component increases, i.e., the value of the firm is 

maximized when the shareholders pay 100% of the earnings of the firm as 

compensation to the manager. In practice, however, the manager's performance-based 

component is less than 100% of eamings. A numerical example illustrating this 

phenomenon found in practice is also included in Chapter HI. 
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The theoretical model developed in the last chapter suggests that as long as the 

manager eams a sufficient return for the risk undertaken, there should be a positive 

relationship between the performance-based compensation and the value of the firm. 

The theoretical model also suggests that there should be an inverse relationship 

between the perk consumption of the manager and the value of the firm. The risk 

undertaken by the manager wdl not change with the level of performance-based 

compensation. Based on the results of the theoretical model. Chapter III presented 

three testable hypotheses. The testable hypotheses are: 

HI: The proportion of perquisites consumed by the manager decreases as the 
proportion of performance-based compensation increases. 

H2: The amount of total risk undertaken by the manager is not related to the 
proportion of performance-based compensation. 

H3: The value of the firm increases as the proportion of performance-based 
compensation of the manager increases. 

Based upon the aforementioned hypotheses, there are three primary types of 

variables which are needed for the empirical analysis: (1) information relating to the 

manager's compensation, (2) other firm variables which may be related to 

compensation and/or perfonnance, e.g., eamings, firm size, variabdity in eamings, 

systematic risk, debt of the firm, and (3) other non-firm (exogenous) variables which 

are needed to examine the compensation/performance issue, e.g., the ten-year average 

Treasury bdl rate used in the calculation of the value of a stock option. Of these three 

variables, the first set presents the most problems in terms of its avadabdit>'. 

This chapter discusses these three data sets which will be used to examine the 

compensation/performance issue. A description of the data used in other smdies as 
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well as the sample which is chosen for this smdy is also included in diis chapter. In 

section 4.2,1 wdl discuss the namre of and the problems associated v. ith gathering 

firm specific compensation data along with the method used to gather this set for m\ 

empirical analysis. Section 4.3 contains a description of the compensation data along 

with the problems, whde section 4.4 discusses the data source for the non-firm 

variables which are required. A description of the variables used in the empirical 

analysis, is contained in section 4.5. Section 4.6 concludes the chapter. 

4.2 Firm Compensation Data Requirements 

4.2.1 Potential sources of Firm Compensation Data 

At least three sources of compensation data have been identified in the 

literature. The primary source of data relating to executive compensation can be found 

on the proxy statements filed by firms with the Securities and Exchange Commission 

(SEC). A second source of compensation data can be found in surveys appearing in 

Forbes and Business Week which identify corporate chief executives and their 

compensation. A recent smdy by Smith and Watts (1991) identifies a third source of 

data—the Conference Board surveys of executive compensation. Finally, a third data 

source which has not been used by earlier smdies is the Uiuted Shareholder's 

Association's comprehensive smdy on executive compensation. This particular data 

set provides information regarding the compensation packages of CEO's for 1000 of 

America's largest public corporations. 
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Regarding the various sources of executive compensation data, what is of 

primary interest in this dissertation is data relating to shon-term compensation of 

corporate executives, in particular, that which is paid in cash, i.e.. shon-term bonus 

plans. Whde the SEC requires firms to report annually the sum of salar>' and bonus 

for each executive, cmrentiy, there is no specific rule requiring a separate reporting of 

the respective components. Consequentiy, compded data, such as the Forbes, Business 

Week, and compensation surveys such as the Uiuted Shareholder's Association data, 

are deficient in that their salary and bonus components are not reported separately. 

StiU another problem with the Forbes surveys is that whde they report the value of the 

executive stock options exercised during any year, the value of these options which are 

granted during that year is not given. This is unfortunate in that it is the value of the 

stock options granted that may have an impact on the performance of the manager. 

Since this dissertation requires an accurate decomposition of bonus components, and as 

proxy statements provide the most complete data on compensation; therefore, proxy 

statements are chosen as the main source of compensation for my empirical analysis. 

Information provided on proxies, or the proxies themselves, can be obtained by either 

writing to the companies or by gathering the proxy statements from selected libraries 

which have this information. Presentiy, in Texas, only the public library in Houston 

and the University Library at the University of Texas in Austin regularly collect proxy 

statements. Gathering the required proxy data from these libraries is problematic in 

that all proxies are on microfiche, rather than on computer readable form. 

Alternatively, proxy statements are also provided by on-hne computer data service 
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companies, mcluding the SEC Online. However, proxies in text format can be 

accessed and dowrdoaded from computer data sources at an average cost of $80 per 

hour. Formnately, another on-line computer data service is also avadable-the Lexis-

Nexis service, which is the data source used in this analysis. 

The Lexis-Nexis service was started in the 1960's primarily to assist attorneys 

in obtaining the necessary information pertaining to proxy statements, among other 

data. The Lexis-Nexis service is a full-text database and contains up-to-date 

information on national and state laws, SEC filings, corporate and industr\ reports, as 

weU as investment and research reports. It also provides macro economic information 

on the U.S. economy and the economies of more than 100 countries around the world. 

The Lexis-Nexis service can also be used to obtain information on specific companies, 

their management and products. Fortunately, the Texas Tech Lav̂  Library subscribes 

to the Lexis-Nexis service. Proxy statements have been compded by the Lexis-Nexis 

service dating back to June, 1987. For this dissertation, the full-text version of proxy 

statements has been downloaded from the Lexis-Nexis service and wdl be used for the 

empirical analysis of the three hypotheses. 

4.2.2 The Preparation of Proxy Data : A Description 
of the Process 

When using proxy statement data, there are several dates which are important 

in understanding how and when the proxy is prepared. The first date is the calendar 

date which marks the end of the firm's fiscal year. Publicly held corporations 
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generally hold their annual meetings within the first two quarters following the end of 

their fiscal years. Following the end of the firm's fiscal year, the proxy statement. 

proxy card and a copy of the annual report on the company's operations during the 

fiscal year are first sent to the shareholders approximately 2 to 3 months before the 

aimual meeting. Contained in the proxy statement is a date which indicates when the 

proxy statement has been compded (compilation date). The proxy statement is sent to 

the shareholders around this date. Furthermore, the SEC requires that a preliminary 

copy of the proxy statement be filed with the SEC at least 10 days before the 

document is sent to the shareholders (preliminary copy date). A definitive copy of the 

proxy statement will be fded later. The definitive copy can be filed either before the 

annual meeting or after the annual meeting. One SEC official to whom I spoke, 

mentioned that in his experience the definitive copy of the proxy is usually fded not 

later than two weeks after the annual meeting. These definitive copies are made 

avadable to the public by the SEC. Upon receipt of the definitive copy, the SEC 

stamps a date (stamp date) on the proxy statements. This sequence of steps is shown 

in Figure 4.1. 

The proxy statements avadable with the Lexis-Nexis service have three dates 

on them: (1) the fiscal year end (calendar date), which gives the month and day of 

fiscal year ending for that particular company; (2) the document date which is the date 

when the proxy statements are sent to the shareholders; and (3) the filing date, which 

is the date when the document is fded by SEC Online. The filing date on die proxy 
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statements avadable with Lexis-Nexis is irrelevant for this smdy. The sequence of 

these dates are illustrated in Figure 4.2. 

4.3 Sample Seleaion Procedure 

4.3.1 Sampling Procedure Used in Prior Smdies 

For testing purposes, the sampling design for this smdy could be either cross-

sectional, or time series, or a pooled cross-sectional, time series data. Murphy (1985) 

uses time-series as well as cross-sectional data on 461 executives from 73 of the 

largest U.S. manufacturing firms over the 1964-81 sample period in analyzing the 

effect of perfonnance on compensation. In another smdy examining the effect of 

performance on compensation, Coughlan and Schimdt (1985) use Forbes compensation 

survey data for the 1978-80 period. They use a cross-sectional analysis for these three 

years. In a more recent smdy, Jensen and Murphy (1990) estimate the pay-

performance sensitivity for 2,213 chief executive officers listed in the compensation 

surveys published in Forbes from 1974-86. Lewellen et al. (1987) examine the 

relationship between the compensation of the five highest-paid executives in each of 

49 large American manufacturing companies over the decade 1964-73 and the stock 

price performance for one year around the time when firms adopt short-term incentive 

plans tied to net income. Their fmal sample consists of 42 firms and their data is 

obtained primarily from proxy statements. Bhagat, Brickley and Lease (1985) 

examine the stock market reaction to stock purchase plans. They obtain a sample of 

88 proxy statements for the period 1970-82. Coughlan and Schimdt (1985) and 
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Murphy (1985) have used the same firms for their analysis throughout their sample 

period so as to control for the variation of other factors such as firm size which have 

been known to have an effect on compensation. Murphy (1985) also chooses only 

those executives who have served for 5 years and whose compensation would have 

been affected by firm performance. 

4.3.2 Sampling Design Used in this Dissertation 

As mentioned earlier the Lexis-Nexis system was used to select the sample. 

The Lexis-Nexis service started filing proxy statements beginning in July. 1987. This 

system provides a search procedure which will help the user to search for documents 

with certain key words. As an example, a search procedure such as: "Date is 1987" 

would list all those proxy documents which has either the document date or the filing 

date as 1987 (see Figure 4.1). The search procedure "Bonus or Bonuses" would list 

all those documents with the service, which have used the words "Bonus or Bonuses." 

The search procedure used to identify the final sample is described below. 

Step 1: The first screen used was: "bonus or bonuses or incentive compensation 

and date is 1987". This listed 407 firms. A simdar search procedure was used for the 

years 1988, 1989, 1990, 1991 and 1992. As can be seen from Table 4.1, die number 

of finns listed using diis search procedure is 1,938, 2,091, 2,140, 2010 and 1,089 for 

die years 1988, 1989, 1990, 1991 and 1992, respectively. It must be mentioned at diis 

stage that this search procedure will only screen for those proxies which contain the 

words "bonus" or "bonuses" or "incentive compensation." 
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Step 2: Next the firms which Ust the cash and bonus components separateh' 

had to be identified. Each proxy statement had to be screened individually. 

Recognizing that Lexis-Nexis's sample of firms with document date 1992 (the most 

recent year) wiU not be a complete one, 1991 documents were chosen for the second 

level search. A careful analysis of the 2010 proxy statements for the year 1991 

revealed that only 467 firms reported separate bonus and cash compensation 

information. Two additional screen procedures were required before the final sample 

could be identified. 

Step 3: A third screen was required to verify that these 467 firms, for 1991, 

also provide the appropriate bonus detads for the other years. Proxy statements for 

each of the companies were the analyzed for the remaining years 1987-1991, to 

ascertain if separate bonus and cash detads were avadable. 

Step 4: Next it was necessary to identify the fiscal year ending month for each 

of these 467 firms. I feh that it was important to choose firms with the same fiscal 

year ending month to insure accuracy in comparison of data across firms and across 

years. This issue has been ignored by earlier smdies. Table 4.2 provides a summary 

of the number of companies which give bonus detads by fiscal year. 

From Table 4.2 it can be seen, for example, in row (6), that 30 companies 

whose fiscal year ends in December report bonus for die fiscal years 1990, 1989 and 

1988. On the other hand, m row (9), there are 93 companies whose fiscal year ends in 

December and who report bonuses for the fiscal years 1990, 1989, 1988 and 1987. 

Simdarly there are 16 compaiues which report bonuses for the fiscal years 1991, 
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1990,1989 and 1988 and whose fiscal year ends in December. In addition, there are 

46 companies which report bonus for die fiscal years 1991, 1990, 1989, 1988 and 

1987 and whose fiscal year ends in December. Finally there are 9 companies which 

report bonuses for die fiscal years 1990, 1989, 1988, 1987 and 1986 and whose fiscal 

year ends in December. Combining all this the total number of companies which 

report bonus for die fiscal years 1990, 1989, and 1988 and whose fiscal year ends in 

December is 194 (30+93+16+46+9 = 194). This sample of 194 firms was chosen as 

the final sample for the following reasons: 

(1) Fiscal year 1987 was dropped because h did not contain a full year of 

proxy statements. 

(2) Fiscal years 1986, 1991 and 1992 were dropped as the Lexis-Nexis service 

does not contain complete data for these three years. 

(3) Firms with a fiscal year ending in December were chosen to insure 

accuracy whde combining variables across firms and comparing the variables across 

years. This issue has been ignored by earlier smdies. 

4.3.3 Coding the Data for the Firms Selected 

The proxy statements for these 194 companies were first printed in hard copy 

form. Information pertaining to the various compensation component were then coded. 

Other information on the variables, such as the number of shares owned, were also 

coded. An illustration of the foimat used in coding the variables is given in Figure 

4.3. Data from Williams Companies, Inc., for the fiscal year 1989, is used as an 
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example in Figure 4.3 to describe the various components. This company has been 

chosen for illustrative purposes as it contains most of the components of 

compensation. 

Please refer to Figure 4.3. WiUiams Companies, Inc., has 96945710 as its cusip 

number. The company falls under the 4 digit SIC code 1300, belongs to the "Od and 

Gas Extraction Industry." The ticker symbol for this company is "WMB" and it is 

listed on the New York Stock Exchange. The cusip number, SIC code. Industry Class, 

Ticker Symbol and Exchange description are not avadable on the original proxy 

statements. These are infoimation provided by the Lexis Nexis Service. The 

document-date for the information shown in Figure 4.3 is 03/12/91. This is the 

compdation date avadable on the original proxy statements. 

4.3.3.1 Designation of Named Executive and Executive Group 

A proxy statement normally provides compensation information for five 

executives who eam more than $60,000 per year. A recent amendment to the SEC 

regulation has raised the present disclosure threshold of $60,000 annual compensation 

with respect to individual executive officers other than the CEO, to $100,000. The 

fkst segment on the coded form (see Figure 4.3) gives the personal data for die top 5 

executives of Williams Companies, who receive a salary of more than $60,000, their 

position, amount of shares owned (if any) along with die age and service detads. 

Whde the names of the executives, their positions and equity ownership detads are 

avadable on all proxies, the age and service detads are not avadable for all firms. The 
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proxy statement also gives compensation infoimation of all executives and officers as 

a group. The problem with this data is that whde the salary and bonus detads may be 

given for (say)lO executives, the option detads may be given for 15 executives. In 

other words, the number of executives for whom such aggregate data is given is not 

uniform across the various components. In most cases the number of executives for 

whom the aggregate information is given may not be avadable. In this example, the 

CEO of Wdliams Companies Inc has 129,493 shares (which is less than 1% of the 

common shares outstanding). 

4.3.3.2 Salary and Bonus 

The SEC now permits cash and bonus to be aggregated in the cash 

compensation table. According to new regulations, these two components have to be 

reported separately. However, under the new regulation, the single figure in the bonus 

column wdl reflect both cash and stock bonuses. For example, as shown in Figure 4.3, 

the CEO of Williams Companies, Inc., received in 1989 a base salary of $585,100 and 

a bonus of $290,941. The bonus is given to the CEO as recommended by the 

Compensation Committee and approved by the Board of Directors, based on his 

contribution to the company's financial performance. The detads of how the bonus is 

determined is not given. This firm also has a stock bonus plan. The CEO Mr. 

Wdliams received 36,700 shares. 
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4.3.3.3 Non-Cash 

Some items which are categorized as non-cash items are: (1) employer payment 

of life insurance premiums, (2) employer contributions to employee accident or health 

plans, and (3) amounts paid under to an employee under medical reimbursement plan, 

etc. Not all companies report the non-cash benefits paid to their employees. However, 

this information has also been obtained where avadable. For example, in 1989 

Williams Companies, Inc., gave $40,350 to the CEO under diis category. The exact 

namre of the non-cash payment is not avadable in the proxy statement. 

4.3.3.4 Employee Stock Ownership Plan' 

Employee stock ownership plans (ESOPs) were introduced by the Employee 

Retirement and Income Security Act (ERISA) of 1974. An ESOP must be invested in 

primarily in employer's securities and may be leveraged. A typically leveraged ESOP 

transaction consists of the following basic elements: (1) an employee stock ownership 

trust (ESOT) borrows funds from a lending instimtion and (2) uses these funds to 

purchase stock of the company (3) the company then makes regular contributions to 

the plan in the amount of the scheduled principal and interest payments, which (4) the 

ESOT then uses to repay the loan. At the time the loan payment is made, shares are 

released to the trust which have a basis value equal to the amount of the loan payment 

being made. The current value of the shares may be more or less than their basis 

' This explanation is taken from Conte and Cmse (1991). 
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value. If the shares have appreciated in value, the employees capture the capital gam. 

If the shares have depreciated in value, the employees suffer a loss. Employee income 

from an ESOP consists of two parts: (1) company contributions, and (2) retum on the 

plan's portfolio. The proxy statement gives the number of shares given under this 

plan to the top 5 executives, or the company contributions in dollar amount for the top 

five executives. For example, as shown in Figure 4.3, the CEO of Williams 

Comparues, Inc., received 746 shares during fiscal year 1989. 

4.3.3.5 Profit Sharing 

Whde some profit sharing plans provide cash payment to employees, most are 

in the form of deferted payments. The proxy statements contain company contributions 

for a particular year towards this plan for a particular executive. Profit-sharing plans 

need not necessarily be based on profits. In most cases profit sharing bonus could be 

discretionary. It must be mentioned that performance may be taken into consideration 

even in discretionary profit sharing contributions. 

4.3.3.6 Deferted Compensation Plans 

Deferted compensation includes amounts paid, accmed or allocated during the 

year. There is no change in rules regarding the report of deferted compensation. The 

problem for my analysis is that the doUar amount of deferted compensation reported 

on the proxy statement does not necessarily reflect the present year's performance. 
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4.3.3.7 Restricted Stock 

Firm proxy statements curtentiy are required to disclose restricted stock av. ards, 

but may choose to provide disclosure either in the date of grant or the year of vesting. 

Under new regulations, the comparues would have to report it in the year of grant. For 

the present analysis, this poses a problem as the amount of restricted stock au ard need 

not necessarily reflect this years performance. For example (see Figure 4.3), Williams 

Companies, Inc., has two types of restricted stock plans. In the first type the shares 

are granted now, but will be acmally given to the employee after one year. The second 

type of restricted stock plan granted based on this year's performance but is acmally 

given to the employees after 5 years. 

4.3.3.8 Stock Options and Stock Appreciation Rights (SARs) 

Under the qualified stock option plan, the executive is granted an option at a 

stated price, which is usually the market price at the date of the grant. These options 

cannot be exercised within a particular period (usually one year) and should be 

exercised no later than a specific period (usually 10 years). The option is usually non-

marketable. Another form of compensation is a stock appreciation right (SAR's). The 

SAR gives the executive the right to receive compensation based on the difference 

between the market value of the stock and a preestablished price at a specific 

expiration date. Stock options are sometimes given in tandem with SAR's, in which 

case the exercise of either the right or the option cancels the other. 

101 



Under current requirements, registrants must disclose certain information uith 

respect to options (alone or with tandem SARs) and freestanding SARs granted during 

the last fiscal year, including the total number of options/SARs granted during the last 

fiscal year, including the total number of options/SARs granted, the average exercise 

price and realized gain(spread) on exercise. Many changes are included under the new 

restrictions. These changes are not discussed here. However, one problem arises from 

the existing format. Most companies report the options granted for 3 years. Because 

this smdy is an attempt at a cross-sectional analysis over three years, for each year an 

assumption would have to be made regarding the number of options granted. As an 

example, assume that company ABC has granted the following number of options to 

hs CEO: 

(1) Number of options granted for the 3 years ending 1990: 21,000, 

(2) Number of options granted for the 3 years ending 1989: 24,000, 

(3) Number of options granted for the 3 years ending 1988: 30,000. 

If we assume that the same number of options have been granted each year: 

(1) Number of options granted in 1990, 1989 and 1988 = 7,000. 

(2) Number of options granted in 1987,1988 and 1989 = 8,000, 

(3) Number of options granted in 1986,1987 and 1988 = 10,000. 

In this example, we would be assuming two different values of options granted for 

each year. 

This problem holds for any component of compensation for which only 

aggregate information is avadable. The CEO of Williams Companies Inc. received 
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25,000 options, at an exercise price of $31.00, and these options have to be exercised 

within 5 years (in most cases the maximum exercisable period is 10 years). 

4.3.3.9 Other Components of Compensation: 

Some components of compensation which do not fall under any of these 

categories, is included under other benefits. For example, Williams Companies Inc has 

a long-term incentive plan, which rewards the executives on the basis of past three 

years performance. The CEO, Mr. Williams, received 20,00 shares under the long-

term incentive plan, for the fiscal year 1989. 

4.4 Source of Other Firm Data 

In addition to the compensation variables, this study requires other firm and 

macro economic variables: (1) One such variable is the firm performance variable. In 

this smdy the market value of equity as an indicator of firm performance. (2) To 

measure volatdity of eamings we need data on eamings. (3) Size of the firm has also 

been shown to affect the performance/compensation relationship.^ We need some 

measure, such as sales, to measure size of the firm. There are many other variables 

which are used in this smdy. These variables are discussed later in this chapter. Data 

for all the firm variables used in this smdy have been obtained from COMPUSTAT 

tapes. In certain cases if the data was incomplete then all firm data for this particular 

firm have been obtained from the COMPACT DISCLOSURE data base. The retums 

See Murphy (1987). 
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data have been obtained from die dady CRSP tapes. The data on insider ownership, 

instimtional ownership and board composition have been obtained from COMPACT 

DISCLOSURE data base. 

Having collected the data, the various components have been combined into 

compensation categories. The various variables used in the empirical analysis and the 

definiton of these variables is contained in the next section. 

4.5 Variable Definitions 

4.5.1 Compensation 

The 4 components of compensation considered for the empirical anal>• sis are: 

(1) salary, (2) bonus, (3) deferted compensation, and (4) the value of stock options. 

These components of compensation are measured as. 

(1) Salarv: Salary includes any cash compensation reported as basic salary of 

die manager for die years 1988, 1989, 1990 and 1991. 

(2) Bonus: Bonus is the cash bonus awarded to the manager based on some 

target he/she is expected to achieve for the years 1988, 1989 and 1990. The target is 

set by a compensation committee consisting of directors who are not officers of the 

firm and this is typically done at the beginning of the fiscal year, whereas the 

perfoimance-based compensation is paid to the executive at the end of the year. The 

exact formula by which the bonus is calculated is not known to the executive. 

However, the basis on which the bonus is paid is given in most cases. For example, 

the basis reported could be as vague as "overall financial performance of the firm." In 
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a few cases where the basis is reported clearly, most firms give bonuses based some 

form of eamings (either Eamings before Interest and Taxes (EBIT;, Eamings before 

Taxes (EBT) or Eamings after Taxes (EAT)). 

(3) Deferted Compensation: For the empirical analysis defened compensation 

is defined as the sum of: (a) restriaed shares evaluated at market price and (b) any 

amount reported as deferted compensation. The amount reported as deferted 

compensation in the proxy statements would include amounts paid or accrued or 

allocated during the year. The problem with this amount is that it not only includes 

amount allocated based on cmrent perfonnance but also 

(4) Stock Options: A version of the Black-Scholes formula is used to value 

executive stock options. The form of the Black-Scholes option valuation formula 

which is used is given by equation (4.1): 

Value of Options = (Price) x (Shares) 

X (e-^(j)(Z) - e •'^(1)(Z-<WT)), (4.1) 

where: 

Price = exercise price; 

Shares = number of shares with respect to which options granted; 

())(.) = cumulative standard normal distribution function; 

T = amount of time to expiration; 

r = risk-free interest rate, measured as hi(l+R)/12, where R is die 

average annual ten year market yields on U.S. Government 

Securities, 
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d = dividend yield defined as: 

In (1 + Dividends per Share/Closing Stock Price) - (Months m 
Fiscal Year), 

(f = estimated monthly stock retum variance for the sixty-month 
period preceding the first day of the cmrent fiscal year. 

Z = (r-d + 0^/2) (T/CWT). 

Equation (4.1) evaluates the cmrent awards of options at their date of grant. 

This valuation formula is the same as the one used by Kevin and Murphy (1985) and 

is not adjusted for the potential ddution that may arise if wartant is exercised. 

Because of imperfections such as non-transfer abdity, employment restrictions, and 

short-seUing prohibihitions in the market for executive stock options, this modified 

version of Black-Scholes' formula probably overestimates the value of options. As an 

altemative another valuation formula which represents the lower bound on the tme 

value of stock options was developed by Smith and Zimmerman (1976). The problem 

with the Smith and Zimmerman foimula though is that it is only the lower bound and 

hence undervalues the options. Both option valuation formulas would not be accurate. 

However, as the Muiphy formula gives an approximation to the tme value of the stock 

option whereas the Zimmerman value is the lower bound and hence an extreme value, 

the Black-Scholes' valuation formula is used to value stock options. Since the main 

focus of this study is short-term based compensation schemes, no attempt has been 

made to modify the stock option formula. I am following precedence' set by 

See Kevin J. Murphy (1984). 
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empirical research in this area and using the Black-Scholes' formula for the valuation 

of stock options. 

SARs are typically granted along with stock options (i.e., either the option or 

the SAR could be exercised). Since the option and the SAR should have simdar 

values, SARs granted in tandem with options are assumed to provide no additional 

remuneration to the executive. 

4.5.2 Firm Performance Measures 

Many firm performance measures have been used in the compensation 

literature. The performance measure can be broadly classified as either: (1) 

accounting based measure (for example, profits) or (2) market-based measures. The 

market-based measures can be further classified as either: (1) return-based or (2) share 

price based measures. The return-based measures are used to smdy the effect of 

performance on changes in the levels of compensation. However, share price is used 

to smdy the effect of performance on levels of compensation. The absolute value of 

the firm was chosen as the performance indicator for the two reasons: (1) 

Performance is measured by the value of an all equity firm in the theoretical model 

developed in Chapter HI, (2) and this analysis pertains to levels of compensation and 

not to changes in compensation. The performance measured used here is: 

The market value of equity = Number of shares Outstanding 

X Market Price of Shares. (4.2) 
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One problem with this measure is that it is not cross-sectionaUy comparable. For 

example a 10% change in the market value of IBM common stock is not comparable 

to a 10% change in the stock of Food Lion stock. To make it more comparable this 

variable has to be scaled down by a variable representing size. It has been shown by 

the earlier smdies that compensation is highly cortelated with sales'̂ . Throughout this 

analysis, sales has been used as the scahng variable. Hence the standardized 

perfonnance measure is: 

Perfonnance = Market value of equity/Sales. (4.3) 

This measure can be compared to the price/sales per share ratio used in the investment 

literature to measure stock performance. 

4.5.3 Risk Measure 

The volatdity in eamings is used as a proxy for the risk which the manager 

undertakes during a given year. However, only four observations of eamings per 

share is avadable for each year. If the volatdity in earnings is measured by the 

variance of eamings as in the theoretical model I encounter two problems: (1) there 

are insufficient number of obser\'ations to calculate the variance of eamings, and (2) 

the variance is not normally disttibuted.^ As an altemative, Koch and Koch (1993), 

* See for example Kevin Muiphy (1985). 

^ a^/n follows a chi-squared distribution with n degrees of freedom. 
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relying on the theory of order statistic, suggest that the range is the appropnate 

measure of volatdity when the distribution of the underlying population is unknown, or 

when more complete data are unavadable. The range has an additional advantage in 

that it does not depend on the number of observations avadable. However, the 

problem with quarterly eamings figure is that it is affected by seasonal flucmations. A 

moving average figure would remove both seasonal and random components of any

time series. Since a measure of earnings from which the seasonal flucmations and 

random component^ were eliminated This figure is calculated by adding the most 

recent 4 quarters reported eamings and dividing by the 12 month moving share figure. 

For example if the eamings per share figure for the four quarters of 1988 is EPl, EP2, 

EP3 and EP4, and the number of shares outstanding for the same quarters are Nl, N2, 

N3 and N4, dien: 

EPS(12 mondis moving) = (EPl + EP2 + EP3 + EP4)/4 (4.4) 

(Nl + N2 + N3 + N4)/4 

= (EPl + EP2 + EP3 + EP4)/(N1 + N2 + N3 + N4) 

The number of shares used to calculate this EPS figure was also obtained from the 

COMPUSTAT tapes. The eamings figure was calculated as: 

Eamings for the fourth quarter = (EPS(12 mondis moving)) (4.5) 

X (number of shares used to calculate EPS). 

At interim quarters, this figure wdl be equal to the sum of 4 quarter eamings. The 

moving average for the eamings therefore is: 

^ An eamings component void of the random component would insure that the 
manager is not held responsible for any random flucmations not under his control. 
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Average Eamings = Eamings/4. (4.6) 

Volatdity in eamings per share is taken to be the range of earnings where eamings is 

given by equation (4.6). To make diis variable comparable across firms I have scaled 

it by die size variable and hence the volatdity of eamings variable is defined as:' 

Volatdity = Range of Average Eamings/Sales. (4.7) 

In the theoretical model, eamings has been defined as the eamings avadable to 

the manger and shareholders after all other expenses have been met. The variable 

which approximately represents eamings, as defined in the theoretical model, is total 

eamings avadable to shareholders. However, in an agency theor\' framework, the 

perfect capital market assumption made by M&M breaks down and the financing and 

investment decisions of the manager are no longer independent. To the extent that the 

manager's decisions affect capital stmcmre, this would probably introduce some 

elements of agency problems associated with debt. In the empirical analysis a capital 

stmcture variable would have to be introduced to hold the effect of capital stmcmre 

constant and thus eliminate the agency problems associated with debt. The variable 

chosen for this purpose is Interest/Sales. 

4.5.4 Excessive Perk Consumption 

Whde agency theory discusses many mecharusms which usually reduce agency 

problems, empirical research in this area has been unable to identify a direct measure 

' Range is defined as Maximum of moving average of eamings for four 
quarters of a year - Minimum of moving average of eamings of eamings for four 
quarters of a year. 
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of excessive perk consumption. Defusco and Zom (1987) have used expenditure in 

research and development as a proxy for perk consumption whde at the same time 

admitting that this is an imperfect proxy for perk consumption. Estimating regression 

equations with proxies for the unobservable approach has a problem. There may be 

no unique proxy for the attribute of interest. Moreover, the proxy chosen may be 

related to many other variables and hence may not be measuring only the effect of this 

attribute. In this analysis we use the factor analysis, which uses a combination of 

proxies for excessive perk consumption. The proxies chosen for perk consumption are. 

4.5.4.1 Insider Ownership 

Jensen and Meckling (1976) have shown that the equity ownership of the 

manager is negatively related to excessive perk consumption. Insider ownership is 

measured by the value of shares held by officers. This is divided by sales to account 

for cross sectional differences. 

4.5.4.2 Free Cash Flows 

Jensen has hypothesized that greater the amount of free cash flows (Eamings 

before Interest, Depreciation and Taxes/Sales), the greater the amount of excessive 

perk consumption. 
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4.5.4.3 Instimtional Holdings 

There is a negative relationship between instimtional holdings and excessive 

perk consumption. Instimtional holdings are measure by the value of shares held by 

instimtions. This is divided by Sales. 

4.5.5 Other Variables 

There are other variables which would have to be included in the analysis. 

Since this is a three-year analysis, the same executive may not be serving for three 

years. A dummy variable has been include (DNAME), which is set equal to one if 

there has been a change in executive and is equal to zero otherwise. 

4.6 Summarv 

In this chapter, I have laid out the laborious process involved in collecting and 

coding the type of data required for this smdy. A description of the variables used in 

the empirical analysis was also included in this chapter. Chapter V deals with the 

empirical analysis of the certain hypotheses developed in this smdy. 
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T T T T T 
Calendar Date 
End of Fiscal 

Year 
(December 31, 

1985) 

Compilation 
Dale 

(The date around 
which proxy 
statement is 
sent to 
shareholders) 

Preliminary 
Copy Date 
(February, 19 

1985) 

Stamp Annual Meeting 
Date Date 

April 13, May 7, 1986 
1986 

Figure 4.1 

Dates on Proxy Statements - An Illustradon Using the Dates from the Proxy Statement of A.H. Belo 
Corporation, for the Year 1985 

T T 
Calendar Date 
12/31 
Day and Month 
of fiscal year 
ending 

Document Date 
Same as die 
Compiladon 
Date 
March 31, 1986 

T 
Filing Date 
(Could be even 
one year after 
the Document-Date 
Irrelevant for this 

study 

Figure 4.2 

Dates Available on the Proxies Filed with the Lexis-Nexis Service 
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Table 4.1 

Number of Documents Found in the Lexis-Nexis Search 
Which Contain the Words "Bonus" or "Bonuses" or "Incendve Compensation* 

Year Number of Companies 

1987 

1988 

1989 

1990 

1991 

1992 

407 

1,938 

2,091 

2,140 

2,010 

1,089 
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Table 4.2 

Number of Documents (by Fiscal Year) Which Contain 
the Words "Bonus" or "Bonuses" or "Incentive Compensation" 

FISCAL YEAR 

(1) 91 
(2) 90 

(3) 91,90 
(4) 90,89 

(5) 91,90,89 
(6) 90,89,88 
(7) 89,88,87 

(8) 91,90,89,86 
(9) 90,89,88,87 
(10) 91,90,88,87 

(11) 91,990,89, 
88,87 

(12) 90,89,88,87, 

(13) 91,90,89,88, 

J 

0 

1 
1 

2 

6 

0 

86 

.87, 

F 

0 

0 
0 

3 

4 

0 

86 

Monch 

M 

1 

4 
0 

3 

7 

2 

A M 

1 0 

0 1 
0 0 

0 3 

J J 

2 2 
others 

3 0 
0 1 

14 1 

1 0 1 1 
OTHERS-3 

5 2 7 0 

A 

3 

1 
0 

2 

1 

4 

S 

1 
2 

0 
0 

9 

12 

8 

0 

0 

0 
0 

1 

1 

5 

N 

0 

0 
1 

0 

0 

0 

DEC 

5 
25 

6 
29 

15 
30 

16 
93 

56 

9 

TOTAL 

14 
27 

16 
32 

53 
30 
1 

50 
96 
1 

79 

9 

1 
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Cusip Number: 96945710 
SIC Code: 1300 
Industry Gass: Oil and Gas Extraction 
Ticker Symbol: WMB 
Exchange : NYS Document Date: 03/12/90 

(1) Name 
(2) Position 
(3) Age 
(4) Service 
(5) Shares owned 
(6) Percentage 
(7) Cash 
(8) Bonus 
(9) Basis 
(10) Incentive 
(11) Basis 
(12) Non-Cash 

Williams 
Chair/CEO 

129.493 
<1% 

$585,100 
$290,941 

$40,350 
(13) ESOP(in shares) 746 
(14) Profit Sharing 
(15) Deferred (shares) :4,335 
(16) (Restricted 

shares) 
(17) Option Number 

36,700 

• 25,000 
(18) Option Exercise 31.00 

Price 
(19) SAR* Number 
(20) SAR Exercise 

Price 
(21) Opnon Time 
(22) SAR Time 
(23) Pension Plan: 
(24) Saving/Inv 
(25) Other (shares) 
(26) Explanation 

$12,000 
20,000 

James 
Pres/Dir 

$428,800 
$213,221 

Bailey Lewis Bumgame 
VP/Dir VP 

13,400 1,000 
<1% <1% 

VP 

$256,600 $204,500 $198,000 
$80,240 $55,93( 

Company Financial Performance 

$30350 
491 

3,177 
16,700 

10,000 
31.00 

$12,000 
16,000 

$25,350 $20,350 
316 323 

1,296 516 
11,000 7,100 

4,800 3,600 
31.00 31.00 

5 years 

) $58,905 
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Figure 4.3 

Compensation Details for the Top Five Executives and All Executives and Directors as a Group 
Williams Companies Inc 

* SAR is the abbreviation used for Stock Appreciation Rights 
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CHAPTER V 

EMPIRICAL ANALYSIS 

5.1 Introduction 

The theoretical model developed in Chapter III suggests that as long as a 

manager eams a sufficient retum commensurate with the risk she/he undertakes, there 

should be an inverse relationship between the excessive perk consumption of the 

manager and short-term based compensation. The risk imdertaken by the risk-averse 

manager will not change with the proportion of performance-based compensation. 

Hence, as a result of the decreasing perk consumption, combined with a constant risk, 

the performance of the firm will improve with an increase in short-term performance-

based compensation. Chapter FV contained a description of the data and variables 

being used for this type of a smdy. The hypotheses, methodology used in testing the 

hypotheses, and problems encoimtered in the measurement of these variables are 

discussed in this chapter. 

The three hypotheses which need to be tested empirically are: 

HI: The consumption of non-pecuniary benefits by the manager is inversely related 

to the peiformance-based compensation expected by the manager. 

H2: The risk undertaken by the manager is not in any way affected by the 

performance-based compensation expected by the manager. 

H3: Firm performance measured by the value of equity should improve with an 

increase in performance-based compensation. 
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Empirical smdies which examine the performance/compensation relationship 

can be broadly classified into two types: (1) those smdies which examine the effect of 

performance on compensation and (2) those smdies which examine the effect of 

compensation on future performance. The empirical smdies which test the effect of 

compensation on future performance have used event smdy methodology. Teheranian 

and Waegelin (1989), while smdying tiie effect of bonus schemes on fiim 

performance, use event smdy methodology. They record an improvement in 

performance ten months after the introduction of these bonus schemes. Since eamings 

annoimcements are made over the ten-month examination period, they conclude that 

the bonus schemes induce the executive to undertake riskier investment which, in tum, 

sends a positive signal to the stock market and results in an increase in abnormal stock 

retums. In this analysis, I directly examine the effect of short-term performance-based 

compensation on: (1) the risk imdertaken by the manager, (2) his/her excessive perk 

consumption, and (3) firm performance, using regression methodology and data on 194 

chief executives for the years 1988-1990. This smdy focuses on the chief executive 

officer (CEO)' as the theoretical model explains the behavior of a single manager. 

Moreover, the chief executive officer is identified as the primary manager in the 

compensation literature. 

' For those firms which did not have a Chief Executive Officer, the President 
has been identified as the manager. 
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5.2 Descriptive Statistics 

Table 5.1 gives descriptive statistics for the sample period 1988-89 (Panel A). 

1989-90 (Panel B), and 1990-91 (Panel C).' There were approximately six frnns in 

each year for which some of the firm variables could not be obtained. The exact 

number of missing observations varied depending on tiie variable used. Hence, the 

fmal sample is reduced to 188.̂  From tiiis table, it can be seen tiiat tiie mean salary 

for the chief executives is $461,316 for tiie year 1989, $510,754 for tiie year 1990, 

and $543,747 for tiie year 1991. The mean bonus is $328,486 for 1988, $415,852 for 

1989, and $466,827 for 1990. The mean value of options is $442,222 in 1988, 

$334,988 in 1989, and $667,259 in 1990. The value of deferred compensation is 

$124,092 in 1988, $171,920 in 1989, and $167,408 in 1990. The total compensation 

is a very significant amount as can be seen from the average values of $1,363,509 in 

1988, $1,382,360 in 1989, and $1,825,209 in 1990. The standard deviation, minimum 

and maximum values of these variables are also reported in this table. Table 5.1 

provides the reader with an indication of the dispersion among reported compensation 

^ The descriptive statistics have been presented as they have been used in the 
regressions for each year. For example, performance/compensation relationship for 
the years 1988/89 examines the relationship between market value of equity for 1989 
and salary for 1989, while other components of compensation are for 1988. Hence, 
the mean values of share value and salary are reported for 1989 while the mean 
values of other components of compensation, for example, bonus is reported for 

1988. 

^ As many different firm variables are used, there were a few missing 
observations. When the data was not available on COMPUSTAT, I obtained these 
values from the Disclosure data base. The number of observations for the 1990/91 
regression was reduced to 166, as the data on salary for 1991 was not available for 30 
more companies in the Lexis-Nexis system. 
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data for CEOs during the 1988-1990 period. From tiie statistics on tiie sales variables. 

it can be seen that the sample contains a good representation of small as well as large 

firms. The mean beta of these fums is very close to one." As can be seen from the 

table, there are a few firms which have a negative beta. However, there are not more 

than three firms in any year which have a negative beta. The range of the moving 

average of quarterly eamings is $16 million for 1988-89. $16 million for 1989-90 and 

$21 million for 1990-91. From the dollar amoimts for minimum and maximum 

eamings (rows [10] and [11] in Panels A, B and C), it is seen that the sample contains 

a good cross-section of both small and large compaiues. 

5.3 Econometric Methodology 

5.3.1 Hypothesis 1 

Firm performance measured by the value of equity should improve with an 

increase in performance-based compensation. 

To examine this hypothesis, I postulate the relationship between performance 

and expected compensation of the top executives to be as shown in equation (5.1): 

In (V,/S,,) = Oo + a,((SA,.,)/S.,) + CX2((B,,,)/S,,.,) 

+ (X3((OP,..,)/S,,.j) + a,((DF,,,)/S,..,) + a,(BETA,,) 

-H a, (DNAME),, + u,, (5.1) 

*The beta was calcitiated by regressing stock retums on market retums for sixty 
months prior to the given year. 
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where V,, = Market value of equity, 

SAj, = Salary of the executive, 

B,,., = Bonus, 

OPj,., = Value of Options, 

DFi,.j = Deferred Compensation, 

Sj, = Dollar amoimt of Sales, 

t = eitiier 1989, 1990 or 1991, 

i = tiie itii firm, i = 1,2.3 ... 189, 

BETA^, = Systematic risk measure obtained by regressing stock remms 

on market retums (S&P 500) for 60 months prior to year t. 

DNAMEj, = Dummy variable for a change in executive, where 

DNAME = 1 when there is a change in executive from one year 

to the next, 

=0 otherwise. 

In the theoretical model, I have hypothesized that expected bonus will have a 

positive effect on performance. From the proxy statements, it would appear that the 

executives often know only the basis on which bonus is calculated. The acmal amount 

of bonus is determined only at the end of the year. Consequentiy, one might assume 

that the chief executive's best estimate of what this year's bonus will be is the amount 

earned in the prior years. Thus, the prior year's bonus is taken as a proxy for the 
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chief executives expected bonus.^ Moreover, Teheranian and Waegelin (1985) have 

shown that the stock market reacts positively ten months after the introduction of 

bonus schemes. Because the theoretical model is based on expected bonus and since 

Teheranian and Waegelin show that the effect of bonus is evident only after ten 

months,^ I smdy the effect of current bonus on future performance. Similarly for the 

other types of performance-based compensation schemes, prior years' compensation is 

taken to be the best estimate of current compensation. However, the base salary is 

known to the executive at the beginning of the year. It is therefore postulated that 

current salar\' should be associated with current performance. Hence an executive's 

best estimate of his/her salary is his/her current salary. Beta has been included as an 

explanatory variable to keep the effect of systematic risk constant. 

Because of the cross-sectional sample differences in firm size, an expectation 

of $10,000 bonus from an IBM executive is not the same as an expectation of a bonus 

of $10,000 from a Food Lion executive. Consequentiy, to make the components of 

compensation comparable across firms of different sizes, all compensation variables 

are standardized by the dollar amount of armual sales. Furthermore, as Murphy (1985) 

illustrates, the fmding of a positive relationship between sales and executive 

^ Here expected bonus is given by the equation: 
E(Bi,) = B,,., for 1=1,2,-189; t= 1989,1990.1991 

^ Teheraruan and Waegelin's analysis indicates that current performance-based 
compensation schemes(short-term) would affect future performance as the effect 
shows up only after 10 months. Hence the empirical methodolog>- presented here 
would be consistent with both prior research and also the theoretical model. 
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compensation, and the negative relationship between firm size and the price-sales 

ratio would imply that large, low-performance firms typically employ highly paid 

executives, while smaller, high performance firms employ lower paid executives. 

Therefore, a cross-sectional analysis which fails to control for size could reveal a 

negative relationship between firm performance and compensation when, in reality, a 

positive relationship exists. As the compensation literature has typically indicated that 

firm size measured by sales is strongly positively associated with compensation, sales 

has been used as a proxy variable for firm size. 

Beta is used as a measure of systematic risk to control for market factors. It 

coitid be argued that firm leverage would affect market value of equity and sales 

differently, thus requiring that leverage be controlled in the regression equation. 

However, note that the empirical beta used here is the leveraged beta. Hamada (1972) 

has shown theoretically that: 

b, = bJl+(l-t)(D/E)] (5.2) 

where b, is the leveraged beta, b̂  is the unleveraged beta, t is the firm's marginal tax 

rate, D is the market value of debt, and E is the market value of equity. Since the beta 

used in equation (5.1) is tiie leveraged beta, it is feh that effects of leverage and 

systematic factors are taken into account. Finally, a binary variable DNAME 

•̂  See Murphy (1985), Coughlan and Schmidt (1985), and Lewellen and 
Huntsman (1975). 

* See Martin (1983). 
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(DNAME=1 if there is a change in executive, =0 otherwise) is used to control for any 

effect a change in executive may have on performance. 

5.3.2 Null and Alternate Hypotheses 

If there is a theoretical basis for believing the variable in equation (5.1) is of a 

certain sign, then I have specified the test as a one-tailed test. However, if there is no 

theoretical basis for believing the coefficient to be of a particular sign, then I have 

specified the test as a two-tailed test. According to the theoretical model developed in 

Chapter HI, bonus is expected to have a positive effect on firm perfonnance. Hence 

the null and alternate hypotheses for (x̂  can be stated as: 

H^: CX2 < 0 H,: o^ > 0. 

According to Jensen and Meckling (1976), equity-based schemes reward the 

manager with ownership rights and therefore should result in an increase in firm value 

through a reduction in consumption of excessive perquisites. Hence, according to 

Jensen and Meckling (1975), both option schemes and defened compensation (pan of 

deferred compensation is the value of restricted shares awarded to the manager), 

should improve firm performance. Hence the null and alternate hypotheses can be 

stated as: 

Ho: a, < 0 H.: oq > 0 , i= 3,4. 

The base salary of the manager depends on so many factors like for example 

the manager's level of education, his/her experience and his/her ability. While there is 

theoretical reason to expect a positive sign for the bonus coefficient which is 

124 



performance-based, there does not seem to be a theoretical reason to expect a positive 

sign on the salary coefficient. As there is no theoretical explanation for a positive 

association between salary and performance, the null and alternate hv'pothesis for a, is: 

Ho: tti = 0 H,: a, 9t 0. 

It has been shown in the anomaly literature that beta has a negative relationship 

with performance. However, there does not seem to be any theoretical reason to 

believe that there could be a negative relationship between beta and performance'. 

Hence a two-tailed test has been used to test the hypothesized relationship. The two-

tailed test can be specified as: 

Ho: 0C5 = 0 H.: 05 9t 0 

The null and alternate hypotheses for DNAME are specified as: 

Ho: a^ = 0 H.: tte ;̂  0 

5.3.3 Discussion of Resuhs (Individual Years) 

Irtitially, equation (5.1) was estimated by running a cross-sectional regression 

for each individual year separately,'° and tests were performed to see if the 

assumptions of the ordinary least squares estimation method was satisfied. The results 

' It may be argued that by holding growth rate and dividends constant, from 
the Gordon's valuation model, it can be inferred that there is an inverse relationship 
between required rate of retum and price. A further direct relationship between beta 
and required rate of return, could possibly imply an inverse relationship between beta 
and market value of equity. However, this argument assumes that other factors such 
as dividends are constant, which may not be tme in a cross-sectional analysis. 

'°An OLS regression was estimated for each year using the REG procedure in 
SAS with an INFLUENCE, VIF option. 
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are given in Table 5.2. Based on the results from the diagnostics tests, the log-linear 

form was selected as the best fit. Variance inflation factors were calculated to check 

for multicollinearity for the log-linear model. The variance inflation factors for each 

coefficient were less than 3.0 indicating no evidence of multicollinearity.'' The 

Shapiro-Wilk statistic, W, computed on the error terms, indicated tiiat there was no 

departure from normality for two out of three years and this can be seen from the PR 

< W values given in Table 5.2.'^ The residual plots showed no evidence of 

heteroscedasticity.'^ The individual regressions showed wide variations in signs for 

each coefficient across the three years. For example, the salary coefficient was 

significantly positive in 1988-89, was insignificant in 1989-90, and significantiy 

negative in 1990-91. In order to verify if these coefficients were significantiy different 

across the three years, an OLS regression with aU three years of data had to be 

estimated. The econometric procedure followed in testing for stmctural changes across 

the three years is given in Appendix D. The results of this combined model are given 

" The variance inflation factor denoted by VIF^ is VIF^ = (1-R^")', where R̂ * 
is the coefficient of multiple determination when X^ is regressed on the p-2 other X 
variables (assuming the total number of explanatory variables is p) in the model. 
The (VIF)^ is equal to 1 when R̂ ^ ^ 0, i.e., when X^ is not linearly related to the 
other X variables. Since the denominator becomes larger, as R̂ * becomes larger, 
VIF would be larger with R^̂ . The largest VIF value among all X variables is often 
used as an indicator of the severity of multicollinearity. A maximum VIF value in 
excess of 10 is often taken as an indication that multicollinearity may be unduly 
influencing the least squares estimators. 

'^The W statistic is the ratio of the best estimator of the variance to the usual 
correlated sum of squares estimator of variance. 

'̂  The residual plots are not shown here. 
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in Table 5.3. For interpretations of coefficients and t-statistics, only the combined 

model is used'". 

Table 5.3 contains the results of the OLS regressions using combined data for 

tiie individual years 1988-89, 1989-90 and 1990-91 for tiie model witiiout interaction 

terms. The last column contains probabilities associated with F values indicating if 

these values are significantiy different across the three years. (The explanation for hov̂ ' 

the F statistic is computed is given in Appendix D.) 

An examination of the results in Table 5.3 indicates that the salary- coefficient, 

a,, (two-tailed test) is significantiy different from zero and positive at the 5'^c level in 

1988-89, not significantiy different from zero in 1989-90 and significantiy different 

from zero and negative at the 5% level in the third year. These coefficients are 

significantiy different across the three years at the 1% level of significance as 

indicated by PR > F of 0.0196. It is seen that the salary coefficient is progressively 

becoming ineffective in inducing performance. 

The bonus coefficient, a^, (one-tailed test) is not significantiy positive in 1988-

89 and 1989-90 but is significantiy positive at tiie 1% level in 1990-91. The tiiree 

coefficients are significantiy different across the three years (Pr > F = 0.0149). It is 

'̂ The coefficients and t statistics of the regressions for each individual year are 
reported in Table 5.2. only to illustrate to the reader that the OLS estimators using 
the combined data and individual years' data are similar. The t-statistics would be 
different due to the differences in sample size. Since for interpretation purposes we 
use only the regression estimates of the model with tests of stmctural change (Table 
5.3), for the other hypotheses and equations, only the coefficients of the combined 
model win be reported. The individual R-squares values will be mentioned in the 
discussions. 
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not clear by just looking at this model what the average effect across the three years 

of bonus on performance is. At this point no conclusions are drawn on the effect of 

bonus on performance. 

The option coefficient, otg, is significantiy positive (one-tailed test) at tiie 5% 

level in 1988-89 and at tiie 1% level of significance in 1989-90 but is not significantiy 

positive in 1990-91. The coefficients are not significantiy different across the three 

years (Pr > F =0.4379). This seems to suggest that options are very effective in 

motivating performance. 

Deferred compensation (one-tailed test) is insignificant in all the three years. 

Beta (two-tailed test), the measure of systematic risk, is significantly negative in all 

the three years. The inverse relationship between beta and firm/sales ratio has been 

documented in the investment literamre (anomaly literamre).'^ DNAME is not 

significant for all the three years. This suggests that there is no effect on performance 

when there is a change in CEO. The result of DNAME would suggest that it is only 

the compensation associated with the position and not the person holding the position 

which has an effect on performance. 

5.3.4 Discussion of Results (Pooled data. 3-vears' cross-sectional data) 

The previous section contained a discussion of the estimated performance/ 

compensation relationship for the three individual years. A combined model in which 

the intercepts as well as the slope coefficients were allowed to vary over the three 

'̂  See for example Martin (1987) 
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years was used. The methodology was discussed in Appendix D. Having estimated the 

equations for the three individual years, in order to see what the average effect o\ er 

the three years would be, I estimated a regression in which only the intercepts would 

vary, but the slope coefficients would be the same across the three years. The purpose 

of this model is to hold the variations in the performance/compensation relationship 

due to time constant, and to see what would be the effect of compensation on 

performance on an average. The equation estimated is: 

In (V,/S,.) = cxo Dl,, + â  D2,. + a, D3,, + a3((SA,,)/S.,) + a,((B,,.,)/S,,J 

+ a,((OP,..,)/S,,J + a,((DF„.,)/S,,.,) + a,(BETA,,) 

+ OL^ (DNAMEX, + Ui, (5.3) 

where Dl^, = 1, for 1988-89, 

=0 otherwise, 

D2i, = 1, for 1989-90, 

=0 otherwise, 

D3i, = l,for 1990-91, 

= 0 otherwise, 

Vj, = Market value of equity, 

SAĵ , = Salary of the executive, 

Bi,.j = Bonus, 

OPi,,.i = Value of Options, 

DFi,.i = Deferred Compensation, 

Sî , = Dollar amount of Sales, 
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t = either 1989, 1990 or 1991, 

i = the itii fum, i = 1,2,3 ... 189, 

BETA,, = Systematic risk measure obtained by regressing stock retums 

on market retums (S&P 500) for 60 montiis prior to year t, 

DNAMEj, = Dummy variable for a change in executive, uhere 

DNAME = 1 when there is a change in executive from one year 

to the next, 

=0 otherwise. 

The results of this equation (equation 5.3) are presented in Table 5.4. Since in this 

analysis, the coefficients which are significantiy different across the three years are 

being held constant, a column which indicates which of these coefficients are 

significantiy different across the three years has also been included (column 4). The 

values given in column 4 of Table 5.4 are the probability values reported in column 

[5] of Table 5.3. To be consistent with the analysis of the individual year's results, I 

maintain the null and altemate hypotheses on the model for individual years. Hence a 

two-tailed test will be adopted for the salary coefficients, a one-tailed test for the 

performance-based compensation schemes—bonus, option and defened compensation. 

A two-tailed test is adopted for the other variables in the model-BETA, DNAME, Dl, 

D2 and D3. 

For the pooled, cross-sectional results shown in Table 5.4, the salary- coefficient 

is now insignificant. This is because the salary coefficient is significantiy positive, 

insignificant and significantiy negative respectively in the three years and significantly 
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different across the three years. The pooled analysis forces these three coefficients to 

be equal across the three years and hence on an average this coefficient mms out to be 

insignificant. The bonus coefficient is marginally significant at the 109c level. 

However, this coefficient is significantiy different across the three years. The 

coefficient on option is significant at the 1% level of significance. Deferred 

compensation coefficient is marginally significant at the 10% level of significance, and 

systematic risk coefficient is significantiy negative at the 1% level of significance. 

DNAME coefficient is still not significant indicating that there is no effect on 

performance when there is a change in CEO. The result for DNAME would suggest 

that it is the position which matters and not the person who is the CEO. The variables 

Dl and D3 are significantiy different from zero indicating that the mean compensation 

is significantiy different in 1988-89 from the other two years and also significantly 

different in 1990-91 from the other two years. 

5.3.5 Summarv of the Results 

The results presented in Tables 5.2, 5.3, and 5.4 indicate that salarŷ  does not 

have a significant effect on performance. This probably suggests that salar\' has 

become progressively ineffective in inducing performance over the 1988-1990 

period.'^ Bonus is marginally significant in affecting executive performance. The 

inclusion of option is very effective in affecting performance. Since both bonus and 

' ^ o attempt has been made to compare this result with earlier literature as I do 
not know of any study which has attempted an analysis of this type. 
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options are significant there is a clear indication that the performance-based scheme is 

effeaive in improving the performance of the executive. 

5.3.6 Interaction Model 

A priori it is believed that the effects of each type of compensation (e.g.. 

bonus, salary) could vary depending upon whether the executive is given other types 

of compensation. The package of compensation offered to the executive may make a 

difference to the effect of each type of compensation on performance. For example, as 

the executive is rewarded with ownership rights to the firm when his compensation is 

partly paid in the form of equity, it is quite possible that bonus may have a significant 

effect on the manager's performance if he/she is rewarded with cash bonus alone, 

while it could have a significant effect on performance when he/she is rewarded v-ith 

both bonus and stock options. In order to further explore this issue, I analyzed the 

following equation which allows for interaction effects:'^ 

In (V,/S,,) = Oo + ai((SA,,,)/S,,)xDBLl + a2((SA,,)/S,,)xDBL2 

a3((SA,,)/S,,)xDBl + a,((SA,,)/S,,)xDB2 

+ a5((B,,.,)/S,,,)xDBl + a«((B„.,)/S,..,)DB2 + 

-h a,((OP,,,)/S,..,)x DBL2 + a8((OP„.,)/S,,,)xDB2 

-h a9(BETA)i, + a,o (DNAME)^, + u,, (5.4) 

'^Deferred compensation was dropped from this analysis as the coefficient on 
deferred compensation was not significant in the equation without interaction terms for 
the three individual years. 
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where DBLl = 1 if both bonus and options are equal to zero, 

DBL2 = 1 if options > 0 and bonus=0, 

DB1 = 1 if bonus > 0 and options=0, 

DB2 = 1 if bonus>0 and options>0. 

This model would provide more information from the model discussed in the 

last section if tiie salary coefficients, a,, ct^, a^, and a^, are significantiy different from 

each other. An F test similar to tiie one discussed in Appendix D, will be adopted for 

this test. If the salary coefficients are significantiy different from each other, then it 

would indicate that the package offered to the executive would make a difference to 

the effect of salary on performance. A two-tailed test on each of these coefficients a,, 

ocj, OC3, and a^ woitid indicate if salary has a significant effect on performance when no 

other type of incentive scheme is given, when only option is given and bonus is not 

given, when only bonus is given and option is not given, and when both option and 

bonus are given respectively. Similarly this model splits the effect of bonus on 

performance into two different effects: (1) the effect of bonus in the presence of 

options and (2) the effect of bonus in the absence of options. If the coefficients of 

these two types of bonuses, Oj and a^ are significantly different from each other (the F 

test explained in Appendix D will be adopted for this), then I would conclude that the 

presence/absence of option makes a difference to the effect of bonus on performance. 

If a, is significantiy positive, then I would conclude that in the absence of option, 

bonus has a significantiy positive effect on performance. If o^ is significantiy positive, 

then I would conclude that even with option, bonus has a significantiy positive effect 
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on performance. The effect of option on performance is also split into two different 

effects: (1) the effect of option with bonus and (2) the effect of option without bonus. 

If the coefficients of these two types of options, o^ and c^ are significantiy different 

from each other (the F test explained in Appendix D will be adopted for this), then I 

would conclude that the presence/absence of bonus makes a difference to the effect of 

option on performance. If o^ is significantiy positive, then I would conclude that in 

the absence of bonus, option has a significantly positive effect on peiformance. If a, is 

significantiy positive, then I would conclude that even with bonus, option has a 

significantly positive effect on performance. The interpretation of the coefficients of 

Beta and DNAME remains the same as in the reduced model (equation 5.2). 

5.3.7 Null and Altemate Hypotheses 

To be consistent with the reduced model (without interaction terms), I maintain 

the same nuU and altemate hypotheses as in the no-interaction model (equation 5.1). 

This would ensure that the significance values against which each compensation 

component is being tested is the same as before. Hence a two-tailed test is adopted 

for the salary coefficient, a one-tailed test for bonus and options, and a two-tailed test 

for beta and DNAME. The null and altemative hypotheses are: 

(1) Ho:cq = 0 

H. : a ,9 t0 fo r i= l ,2 , 3 ,4 ,9 , 10, 

(2) Ho : a, < 0 

H. : a, > 0 for i=5, 6, 7, 8, 
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5.3.8 Results of the OLS Regression for the Model 
with Interaction Terms 

Irtitially, individual regressions were run for the three years and the log 

transformation on the dependent variable was chosen as the best fit based on the 

results of the diagnostic tests performed. The average variance inflation factors for 

each coefficient were less than 3.0. The Shapiro-Wilk test showed no evidence of non 

normality.'* Since the analysis pertained to three years, a combined model which 

allows for a test for stmctural changes was estimated. As mentioned earlier, as only 

the coefficients and t values of the combined model are being used for discussion, 

only these values are reported. These are reported in Table 5.5, Panel A. The F test 

statistic described in Appendix D was also used to test if: 

(1) the salary coefficients are significantiy different from each other across the 

three years: 

Ho: ttj = Oj = Og = a^ 

H,: Not all a 's are equal. 

(2) the bonus coefficients are significantiy different from each other 

Ho: OL; = o^ 

H.: Oj 9i a^ 

(3) The option coefficients are significantiy different from each other 

'* The results of tiie PROC UNIVARIATE procedure were as follows: 
(1) Pr < W (Proc Univariate Normal Procedure) = 0.4003 for 1988/89 
(2) Pr < W (Proc Univariate Normal Procedure) = 0.2608 for 1989/90 
(3) Pr < W (Proc Univariate Normal Procedure) = 0.2364 for 1990/91 
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H,: a , 9t (x« 

These results are presented in Panel B of Table 5.5. From the indi\ idual 

coefficients and the corresponding t values reported in Table 5.5. Panel A, it can be 

seen that the salary coefficient, when both options and bonus are not available (line 2), 

is insignificant in the first year and significantiy negative in the next two years. The Pr 

> F value of 0.0077 indicates that these coefficients are significantiy different across 

the three years. On the other hand, the salary coefficient when there are options and 

no bonus (line 3), is insignificant in 1988-89 and 1990-91, but significantiy positive in 

1989-90. As the sample for this smdy included only those firms which had a bonus 

scheme, there could be a selection bias in this case. Hence, since firms without bonus 

schemes are not included, any result regarding firms which do not give bonus should 

be interpreted with caution. When bonus is given without options (line 4), salary is 

insignificant in 1988-89, significantiy negative at the 5% level of significance in 1989-

90, and significantiy negative at the 10% level in 1990-91. The PR > F value of 

0.0739 indicates that these coefficients are significantiy different across the three 

years. Since salary is either significantiy negative or insignificant I can conclude that 

the effect of salary on performance depends on the type of compensation package 

offered to the executive. In the presence of both options and bonus (line 5), salary is 

significant in 1988-89, insignificant in 1989-90 and sigruficantiy negative in 1990-91. 

The PR > F value of 0.0131 indicates that these coefficients are significantiy different 

across the three years. Hence, we can conclude that the salary coefficient becomes 
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progressively negative over the years. From the two sets of coefficient values for the 

cases where bonus > 0 (lines 4 and 5), we can conclude as we did in the no-

interaction model that salary is progressively becoming an ineffective monitor of 

performance. The results in Panel B of this Table 5.5 indicate that these salar\' 

coefficients are significantiy different from each other, indicating that the model with 

interaction terms is not without merit. This would indicate that the package of 

compensation matters to the executive and makes a difference in the effect of salary-

on performance. 

The bonus coefficient (line 6, without option, one-tailed test) is significantiy 

positive in the first year at the 10% level of significance, not significantiy positive in 

1989-90 and significantiy positive at the 5% level of significance in the third year. In 

the presence of options, bonus is not significantly positive in 1988-89, 1989-90 but is 

marginally significant in 1990-91 at 10% level. These coefficients are significantiy 

different over tiie tiiree years (PR > F = 0.0151). In 1988-89, tiie two bonus 

coefficients are significantly different from each other indicating that bonus is 

significant only in the absence of options. In 1990-91, bonus is marginally significant 

with or without options and these two coefficients are not significantiy different from 

each otiier as indicated by the PR > F value of 0.3093 in Panel B of table 5.5. The 

results of bonus clearly shows tiiat bonus is not totally ineffective in motivating 

performance in tiie absence of options. From Panel B, it can be seen tiiat for tiie year 

1988-89 tiie bonus coefficients are significantiy different from each otiier indicating 

tiiat the model witii interaction terms is justified and the type of package offered to the 
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executive may change the effect of each type of compensation scheme on 

performance. 

Option has a significant effect on performance in the presence of bonus (line 

9) in 1989-90 and 1990-91 and has a significant effect on performance in tiie absence 

of bonus in 1988-89. These coefficients are not significantiy different across the three 

years as indicated by tiie values of 0.6764 and 0.4031 for PR>F. Once again it must 

be mentioned that there could be a sampling bias for the case, bonus=0. Overall these 

resuhs seem to suggest that option is effective in inducing performance. The option 

coefficients are not significantiy different from each other in any year as can be seen 

from tiie PR > F values in Panel B of Table 5.5. 

Beta is significantiy negative at the 1% level of significance. DNAME is still 

not significant indicating that there is no effect on performance when there is a change 

in CEO. The result for DNAME would suggest that it is the position has an effect on 

performance matters and not the person who is the CEO. 

5.3.9 Results of the OLS Regression for the Model with 
Interaction Terms-Pooled Data 

The previous section contained a discussion of the estimated performance/ 

compensation relationship allowing for interaction effects amongst the various 

components of compensation for the three individual years. A combined model in 

which the intercepts as well as the slope coefficients were allowed to vary over the 

three years was used. The methodology is discussed in Appendix D. Having estimated 
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the equations for the three individual years, in order to see u hat the average effect 

over the three years would be, I estimated a regression in which only the intercepts 

would vary, but the slope coefficients would be the same across the three years. The 

purpose of this model is to hold the variations in the performance/compensation 

relationship due to time constant, and to see what would be the effect of compensation 

with interaction effects on performance on an average. The equation estimated is: 

In (V,/S,,) = Oo Dl,. + a, D2,, + CL, D3,,+ a3((SA,,)/S,,)xDBLl -f 

a,((SA,,)/S,,)xDBL2 

0C5((SA,,.,)/S,,.,)xDBl + o^((SA,,.,)/S,,.,)xDB2 

-H a,((B,,.,)/S,,,)xDBl + a8((B,,.,)/S,,JDB2 + 

-H a,((OP„.,)/S,,.,)x DBL2 + a,o((OP,,,)/S,,,) 

-H a„(BETA),, + ai2 (DNAME),, + u., (5.5) 

where DBLl = 1 if both bonus and options are equal to zero, 

DBL2 = 1 if options > 0 and bonus = 0, 

DB 1 = 1 if bonus > 0 and options = 0, 

DB2 = 1 if bonus > 0 and options > 0, 

Dl„ = 1, for 1988-89, 

=0 otherwise, 

D2i, = 1, for 1989-90, 

=0 otherwise, 

D3i,, = l,for 1990-91, 

= 0 otherwise. 
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For the two years when bonus was greater than zero, the salary coefficient is 

significantiy negative in the absence of options and is insignificant in tiie presence of 

options. The salary coefficient is significantiy different across the three years, and 

since we are forcing these coefficients to be the same tiiis needs to be interpreted witii 

caution. Bonus is significantiy positive at 5% level of significance in tiie absence of 

option and insignificant in the presence of option. However, these two effects are not 

significantiy different from each otiier as indicated by the value of 0.1209 given in 

foomote 2 of Table 5.6. Option is significant at the 1% level, and is not significantiy 

different across the years. From foomote 2. it can be seen that the two coefficients of 

options are not significantiy different from each other (PR > F = 0.1569). The 

variables Dl and D3 are significantiy different from zero indicating that the 

performance/compensation relationship is significantiy different in 1988-89 from the 

other two years and also significantiy different in 1990-91 from the other two years. 

5.3.10 Summarv of Results of the Equation with Interaction Terms 

The effect of four type of salary coefficients are significantiy different from 

each other for all three years at 10%, 1%, and 5% levels of significance, respectively. 

On an average, the salary coefficients are significantiy different from each other as can 

be seen from the PR > F value of 0.0001 for salary in the foomote 2 of Table 5.6. 

This clearly shows that the compensation package offered has a significant influence 

on the effect of salary on performance. The effect of the two types of bonus 

coefficients are significantiy different in one year. However on an average, bonus 
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coefficients are not significantiy different from each other. The effect of tv<o types of 

option coefficients is significantiy different. On average these two coefficients are not 

significantiy different. 

From Tables 5.5 and 5.6, it is seen that salary is either insignificant or 

negatively significant. Hence, salary is an ineffective motivator of performance. It is 

further observed that bonus is a marginally significant motivator of performance. 

Option is a significant motivator of performance. Systematic risk has a significant 

effect on performance. DNAME is insignificant indicating that it is only the position 

which matters and not the person who is at the top of the management team. BETA is 

significantiy negative and DNAME is still insignificant. 

5.3.11 Summary of the Results of the First Hypothesis 

I have presented various types of estimations of the first hypothesis. The 

interesting questions to be answered are: What is the purpose of these different 

estimations? What is the general conclusion based on these results? The first step 

was to estimate two different types of equations for the three years: (1) one without 

interaction terms (reduced model) (2) with all possible interaction terms (full model). 

It is seen from the joint hypothesis F tests perfomied on the coefficients within each 

year for the interaction model, that the four salary coefficients are significantiy 

different ftom each other for each of the three years, tiie two bonus coefficients are 

significantiy different from one another for two out of three years, and the two option 

coefficients are significantiy different for only one year. While this sufficientiy 
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justifies the interaction equation, it seems that the correct equation would be probabl\ 

a model in between the two extremes tried here-aUowing for interaction effects only 

on those types of compensation schemes where significant differences ha\'e been 

found. Similarly, across time, two types of models have been tried out: (1) three 

separate equations for each year. (2) an average for all three years (pooled 3 years, 

cross sectional data). It is seen from the PR > F values across years that some of the 

coefficients (for example, salary) are significantiy different across the three years 

while others (for example, options) are not significantiy different across the three 

years. Probably the best model would be one which allows a few of the parameters to 

vary across the three years and a few to be constant. While such fme tuning is 

required for prediction pmposes, it does not seem necessary here 

as long as we can draw general conclusions about the results. In general, based on the 

results presented in this analysis I conclude that salary is not a good motivator of 

performance, bonus in the absence of options could be a motivator of performance, 

option is very effective in motivating perfonnance. 

5.4 Hypothesis 2 

The risk undertaken by the mariager is not in any way affected by the 

performance-based compensation expected by the manager. 

As mentioned in tiie previous chapter, risk undertaken by tiie manager has been 

defmed as volatility of eamings: 

Volatility (VOL) = Range of Eamings/Sales, 
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where tiie eamings figure assigned to each quarter is tiie moving average value of 

eamings over the previous four quarters' eamings. The regression estimated is of tiie 

form: 

In (VOL^yS,,) = Oo + a,((SA,,)/S„) + cx,((B,,.,)/S.,.,) 

+ cx3((OP,,J/S„J -H a,((DF,,.,)/S„.,) + a, (Int...)/S,, 

+ a^ (DNAME),, -K a7(Ln(S„)) + u,, (5.6) 

where SA ,̂ = Salary of the executive, 

Bi,.i = Bonus, 

OPi,., = Value of Options, 

DFj,.i = Deferred Compensation, 

Sj, = Dollar amount of Sales, 

Intj, = Interest Expense,'^ 

t = eitiier 1989, 1990 or 1991, 

i = tiie itii fum, i = 1,2,3 ... 189, 

DNAMEi, = Dummy variable for a change in executive, where 

DNAME = 1 when there is a change in executive from one year 

to the next, 

=0 otherwise. 

The independent variables are the same as the ones used in the test of the first 

hypothesis. One additional variable is (Int/Sales) which is used to keep the effect of 

changes in capital stmcmre on risk constant and eliminate agency problems associated 

19 The variable ENTi/Si, and PRINT^̂ , have been used interchangeabh 
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with debt. The eamings figure used in the theoretical model is the earnings available 

to the manager and the shareholders after all other expenses are met. The quarterly 

eamings figure available is the net income figure. While this is the eamings avatiable 

to the shareholders, it also eliminates interest and taxes which have been ignored in 

the theoretical model. In an agency analysis, the perfect capital market assumption 

made by M&M breaks down and hence we can no longer assume that the fmancing 

and investment decisions of the manager are independent of each other. To the extent 

that the manager's investment decisions, and hence the risk he/she undertakes are 

going to be affected by the financing decisions, the effect of leverage has to be held 

constant to keep the empirical analysis consistent with the theoretical model. 

The moving average figure has been used for eamings to remove any 

seasonality associated with the eamings figure. Any time series consists of four 

components—a trend element, a cyclical factor, a seasonal component and a random 

component. The moving average method removes the seasonal component and the 

random component and retains only the trend component and cyclical component. 

Hence, the dependent variable used eliminates the effects of any random factors which 

are not under the control of the manager. The range is an appropriate measure of 

volatility when either the distribution is unknown or when there is insufficient 

observation.^^ 

The volatility measure and compensation variables have been scaled down by 

size component. In addition it has been found in the risk-retum literature that remms 

2° See Koch and Koch (1993). 
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are inversely related to size. It was not clear if tiiere would be a size effect on the 

volatility of eamings. A size variable was included to account for any possible size 

effect on tiie volatility of eamings. Two size variables are nonnally used in tiie fmance 

literature. Sales is used in tiie compensation literature as the size variable. Titman and 

Wessels (1987) use Ln(Sales) as the size variable as tiiey believe tiiat tiie size effect, if 

it exists, affects small firms. Both variables were used in this analysis. The results 

were robust across botii the size variables. Only the results of the equation with 

Ln(Sales) are reported here. 

5.4.1 Null and Altemate Hypotheses 

As in the first hypothesis, if there is a priori theoretical reason to believe that 

the variable in equation (5.6) is of a certain sign, then I have specified a one-tailed 

test. However, if there is no theoretical reason to believe that the coefficient is of a 

particular sign, then I have specified a two-tailed test. 

According to the theoretical model, short-term compensation should have no 

effect on the volatility of eamings. There seems to be no theoretical reason to believe 

that the effect of compensation on risk is either positive or negative, and hence a two-

tailed test has been used to test the hypothesized relationship between bonus and risk. 

Note that the proof of the result obtained in the theoretical model depends on the 

acceptance of the hypothesis. The null and altemate hypotheses for bonus are: 

Ho: CX2 = 0 H^ Otj ;6 0. 

Since, there is no prior literature linking compensation with risk, the null and altemate 
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hypotheses for the other components of compensation are specified as: 

Ho:cx,=0 H,:a,9iO i = 1,3,4. 

It has been shown in the fmance literature that financial leverage increases risk. 

Hence a one-tailed test has been hypothesized for c^. Hence a one-tailed test has been 

specified for the leverage variable. The null and altemate hypotheses for a, are: 

Ho: 05 < 0 H.: 0C5 > 0. 

It has been shown in the finance literature that risk, as measured by volatility 

of remms is inversely related to size. There does not seem to be any theoretical 

reason to believe that volatility of eamings and size are inversely related. Hence a 

two-tailed test seemed appropriate for the size variable. Similarly, a two-tailed test has 

been specified for the variable DNAME. 

Ho: ot, =0 H,: oc, 9t 0 i = 6,7. 

5.4.2 Discussion of the Results (Individual Years) 

Irtitially, equation 5.6 was estimated for each individual year separatel}- '̂ and 

tests were performed to see if the assumptions of the ordinary least squares estimation 

method was satisfied. Based on statistical diagnostics, the log-linear form was 

selected as the best fit. Variance inflation factors were calculated to check for 

multicollinearity for the log-linear model. The variance inflation factors for each 

coefficient were less than 3.0 indicating no evidence of multicollinearity. The 

^'An OLS regression was estimated for each year using the REG procedure in 
SAS witii an INFLUENCE, VIF option. 
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Shapiro-Wilk statistic, W, computed on the error terms, indicated no departure from 

normality. The residual plots showed no evidence of heteroscedasticity "" The 

individual regression results showed wide variations in signs for each coefficient over 

the tiiree years. For example, tiie salary coefficient is significantiy positive in 1988-89. 

and 1989-90 but insignificant in 1990-91. In order to verify if these coefficients were 

significantiy different across the three years, an OLS regression with all three years 

data had to be estimated. The econometrics procedure followed in testing for 

stmctural changes across the three years is given in Appendix D. The results of this 

combined model are given in Table 5.7. It can be seen that the salary variable has a 

significant effect on volatility of eamings for two out of three years. These 

coefficients are significantly different from each other as indicated by the value of 

0.0627 for PR > F. The results of salary on risk combined with the effect of salary on 

performance could possibly indicate that the manager takes excessive amount of risk, 

which in tum leads to a reduction in performance. 

Bonus is insignificant for two years, but significant timing the second year. The 

coefficient associated with bonus is significantiy different across the three years. This 

indicates that either there is a change in the risk attimde of the manager or there is a 

change in the economic factors. The risk attimde of the manager has a significant 

^ Results of tiie PROC UNIVARIATE NORMAL procedure are as follows: 
Pr<W (Univariate Normal Procedure) = 0.4598 for 1988-89, Pr<W (Univariate Nonnal 
Procedure) = 0.2632 for 1989-90, Pr<W (Univariate Normal Procedure) 
0.2756 for 1990-91. 

^̂  The residual plots are not shown here. 
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effect (at the 5% level) on tiie volattiity of eamings as indicated by tiie estimate of 

DNAME for 1988-89. These coefficients are not significantiy different across tiie tiiree 

years (Pr > F = 0.3584). Hence the variation in results for salar\' and bonus across the 

tiiree years could be tiie result of a change in risk attimde of tiie manager. It could 

also be a fact tiiat economic factors cause tiie stmctural changes. The low values of R 

- squared (unadjusted) for tiie tiiree individual regressions (R -squared = 0.4598 in 

1988-89; R-squared = 0.2632 in 1989-90 and R-squared=0.2756 in 1990-91) would 

indicate that there are otiier factors which have been omitted from tiie model. As there 

is no accurate way of finding what these economic factors are, no attempt has been 

made to quantify and include these economic factors in the model. 

The other components of compensation are insignificant. Leverage has a 

significantiy positive effect on the risk undertaken by the manager. The size variable 

is insignificant indicating that size does not affect volattiity of eamings significantiy. 

The results of model without interaction terms indicate that the risk undertaken by the 

manager remains unaffected by the incentive compensation. 

5.4.3 Discussion of Results (Pooled data. 3-vears' cross-sectional data) 

The previous section contained a discussion of the estimated risk/compensation 

relationship for the three individual years. A combined model in which the intercepts 

as weU as the slope coefficients were allowed to vary over the three years was used. 

The methodology is discussed in Appendix D. Having estimated the equations for the 

three individual years, in order to see what the average effect over the three years 
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would be, I estimated a regression in which only the intercepts would van-, but the 

slope coefficients would be the same across the three years. The purpose of this 

model is to hold the variations in the risk/compensation relationship due to time 

constant, and to see what would be the effect of compensation on risk on an average. 

The equation estimated is: 

hi (VOL^yS,,) = cXo Dl,, + a, D2„ + a, D3,, + 0C3((SA,,)/S,,) + a,((B,,.,)/S,..,) 

+ 0C5((OP,,.,)/S,,.,) + oc^((DF,,J/S,,.,) + a,(Int,,/S,,) 

+ cc, (DNAMEX, + o^(U\ (S,,)) + û , (5.7) 

where Dl = 1, for 1988-89, 

=0 otherwise, 

D2= l,for 1989-90, 

=0 otherwise, 

D3 = l,for 1990-91, 

= 0 otherwise, 

V,, = Market value of equity, 

SA ,̂ = Salary of the executive, 

Bj,.! = Bonus, 

OPi,.i = Value of Options, 

DFj,., = Deferred Compensation, 

Sj, = DoUar amount of Sales, 

Int̂ , = Interest Expense, 

t = eitiier 1989, 1990 or 1991, 
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i = tiie itii fum, i = 1,2,3 ... 189, 

DNAMEj, = Dummy variable for a change in executive, where 

DNAME = 1 when there is a change in executive from one year 

to the next, 

=0 otherwise. 

The results of this equation are presented in Table 5.8. Since in this analysis, 

the coefficients which are significantiy different across the three years are being held 

constant, a column which indicates which of these coefficients are significanti}-

different across the three years has also been included (column 4). The values given 

in column 4 of Table 5.8 are the probabtiity values reported in column (5) of Table 

5.7. To be consistent with the analysis of the individual year's results, I maintain the 

nuU and altemate hypotheses on the model for individual years. Hence a two-tatied 

test will be adopted for the compensation components—salary, bonus, option and 

deferred compensation. A two-tailed test is adopted for the other variables in the 

model - Ln(Sale), Dl, D2 and D3, DNAME. A one-tailed test is adopted for the 

leverage variable PRINT ( H J / S ^ , ) . 

The pooled data results in Table 5.8 show that salar>' has a significanth 

positive effect on volatility of eamings. However as the salary coefficients are 

significantiy different across the three years, we are forcing the coefficients to be on 

an average equal. The OLS regression on pooled data indicates that bonus does affea 

risk significantiy. However, note that the results are significantiy different across the 

three years and the 1989-90 result may be driving this coefficient to be significant. 
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DNAME is significantiy positive indicating that the risk attitude of the manager has a 

significant effect on the risk undertaken b} the manager. Leverage has the 

hypothesized positive sign. The insignificant size variable indicates that size does not 

affect volattiity of eamings significantiy. 

To summarize, the results of the model without interaction terms indicate that 

the risk undertaken by the manager remains unaffected by the compensation package. 

5.4.4 Interaction Model 

Extant Hterature does not smdy the effects of compensation on the risk 

undertaken by the manager. However, based on the results of the preceding hypothesis, 

it would be interesting to explore the issue of whether the compensation package 

affects the effect of each type of compensation package on the risk undertaken by the 

executive. In order to further explore this issue, I analyzed the following equation 

which allows for interaction effects: 

hi (VOL,/S„) = 00 + a,((SA,,,)/S,,)xDBLl + a,((SA,,)/S,,)xDBL2 

+ a3((SAi,)/S,,)xDBl + a,((SA,,)/S,.)xDB2 

-H a5((B,,.,)/S„.,)xDBl + a,((B,,.,)/S,,.,)DB2 -h 

+ a7((OP,,.,)/S„.,)x DBL2 + a8((OP,,.,)/S,,.,)XDB2 

+ a9(Ln(Sale))) + a,o (PRINT,,) + a„(DNAME) + u,,, 

(5.8) 

where DBLl = 1 if both bonus and options are equal to zero, 

DBL2 = 1 if options > 0 and bonus=0. 
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DBl = 1 if bonus > 0 and options=0, 

DB2 = 1 if bonus>0 and options>0. 

This model would provide more information from the model discussed in the 

previous section if tiie salary coefficients, a,, a^, a,, and a^. are significantiy different 

from each other. An F test simtiar to the one discussed in Appendix D, uill be 

adopted. If the salary coefficients are significantiy different from each otiier, tiien it 

would indicate that the package offered to the executive would make a difference to 

the effect of salary on risk. A two-tatied test on each of these coefficients a,, (x,. o^, 

and a^, would indicate if salary has a significant effect on risk when no other type of 

incentive scheme is given, and when ortiy option is given and bonus is not given, 

when only bonus is given and option is not given, when both option and bonus are 

given respectively. Simtiarly this model splits the effect of bonus on risk into n̂ 'O 

different effects: (1) the effect of bonus in the presence of options and (2) the effect of 

bonus in the absence of options. If the coefficients of these two types of bonuses, a, 

and (Xe are significantiy different from each other (the F test explained in Appendix D 

will be adopted for this), then I would conclude that the presence/absence of option 

makes a difference to the effect of bonus on risk. If 05 is significantiy positive, then I 

would conclude that in the absence of option, bonus has a significantiy positive effect 

on risk. If ct̂  is significantiy positive, then I would conclude that even witii option, 

bonus has a significantiy positive effect on risk. The effect of option on risk is also 

split into two different effects: (1) the effect of option witii bonus and (2) tiie effect of 

option without bonus. If tiie coefficients of tiiese two types of options, O; and c^, are 
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significantiy different from each otiier (tiie F test explained in Appendix D v̂ til be 

adopted for this), then I would conclude that the presence/absence of bonus makes a 

difference to the effect of option on risk. If ot̂  is significantiy positive, then I would 

conclude that in the absence of bonus, option has a significantiy positive effect on 

risk. If OC; is significantiy positive, then I would conclude that even with option, bonus 

has a significantiy positive effect on risk. The interpretation of the coefficients of 

Ln(Sale), PRINT and DNAME remains the same as the reduced model. 

5.4.5 Null and Altemate H\potheses 

To be consistent with the reduced model (without interaction terms), I maintain 

the same null and altemate hypotheses as in the no-interaction model (equation 5.1). 

This would ensure that the significance values against which each compensation 

component is being tested is the same as before. Hence a two-tatied test is adopted 

for the salary coefficient, a one-tatied test for bonus and options, and a two-tailed test 

for beta and DNAME. The null and altemative hypotheses are: 

(1) Ho:a , = 0 

H. : c q 9 t 0 f o r i = l , - 9 & 11, 

(2) Ho : a, < 0 

H. : oq > 0 for i=10 
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5.4.6 Results of the OLS Regression for the Model 
with Interaction Terms 

Irtitially, individual regressions were run for the three years and the log 

transformation on the dependent variable was chosen based on the results of the 

diagnostic tests perfomied. The average variance inflation factors for each coefficient 

were less than 3.0. The Shapiro-Wilk statistic showed no evidence of non 

normality.^ Since the analysis pertained to three years, a combined model which 

allows for a test for stmctural changes was estimated. As mentioned earlier, as only 

the coefficients and t values of the combined model are being used for discussion, 

oitiy these values are reported. These are reported in Table 5.9, Panel A. The F test 

statistic described in Appendix D was also used to test if: 

(1) the salary coefficients are significantiy different from each other across the 

three years: 

Ho: tti = CC2 = 0C3 = a^ 

H,: Not all a 's are equal; 

(2) the bonus coefficients are significantiy different from each other 

Ho: 05 = 0^ 

H.: 0C5 ^ a .̂ 

(3) The option coefficients are significantiy different from each otiier 

^ The results of tiie PROC UNIVARIATE procedure were as follows: 
(1) Pr < W (Proc Univariate Nonnal Procedure) = 0.4598 for 1988/89 
(2) Pr < W (Proc Univariate Normal Procedure) = 0.2632 for 1989/90 
(3) Pr < W (Proc Univariate Normal Procedure) = 0.2756 for 1990/91 
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Ho: 07 = 0^ 

H.: o^^a^. 

The results are presented in Panel B of Table 5.9. From Panel B of Table 5.9, it can 

be seen that the salary coefficients are significantiy different from each other in two 

out of three years and the bonus coefficient is different for one year. From Panel A, it 

can be seen that the salary coefficients are significantiy positive in 1989-90 and 

significantly positive in 1990-91 when only bonus is present (option = 0). In three out 

of the four cases the salary coefficients are not significantiy different across the three 

years. The effect of salary on risk is not conclusive at this point. A further analysis of 

the average effect of salary on risk could shed further light on the risk/salary 

relationship. The performance-based compensation schemes do not have a significant 

effect on the risk undertaken by the manager. In oitiy one year, 1989-90, bonus 

without option has a significant negative effect on the volattiity of eamings. However, 

this effect is not significantiy different across the three years. In the same year 1989-

90, the value of bonus with option is significant at the 5% level of significance (t = 

-1.933). This value is significantiy different from the other two years, as indicated by 

the value of 0.0342 for PR > F. No attempt has been made here to explain why this 

year coitid be different, as one can think of many ad hoc but theoretically unjustifiable 

reasons. The capital stmcture variable is still significant at the 1% level of 

significance. The variable DNAME is significant in 1988-89 at tiie 5% level but 

insignificant in the other two years. However, these coefficients are not significantiy 
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different across the three years and titis indicates that the risk attimde of tiie manager 

has an effect on the volattiity of eamings. 

5.4.7 Results of tiie OLS Regression for the Model witii 
Interaction Terms-Pooled Data 

The previous section contained a discussion of the estimated risk/compensation 

relationship for the three individual years. A combined model in which the intercepts 

as well as the slope coefficients were allowed to vary over the three years was used. 

The methodology was discussed in Appendix D. Having estimated the equations for 

the three individual years, in order to see what the average effect over the three years 

would be, I estimated a regression in which only the intercepts woitid var>', but the 

slope coefficients would be the same across the three years. The purpose of this 

model is to hold the variations in the risk/compensation relationship due to time 

constant, and to see what would be the effect of compensation on performance on an 

average. The equation estimated is: 

hi (VOL,/Si,,) = Oo Dli, -h a, D2i, + CL, D3,,-H a3((SA,,)/S,,)xDBLl + 

a,((SA,,.)/S.,)xDBL2 -h a5((SA,.,)/S„)xDBl -h 

o^((SA,,)/S,,)xDB2 + a,((B„.,)/S„.,)xDBl + 

0Cs((B,.J/S,,JDB2 + a,((OP„J/S„.,)x DBL2 

+ a,o((OP,,.,)/S,,.,) -h a„(Ln(Sale)) -h a,:(PRINT;„ 

-t- a,3(DNAME)i ,̂ + u,, (5.9) 

where DBLl = 1 if both bonus and options are equal to zero. 
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DBL2 = 1 if options > 0 and bonus=0, 

DB 1 = 1 if bonus > 0 and options=0, 

DB2 = 1 if bonus > 0 and options>0, 

Dl,, = 1, for 1988-89, 

=0 otherwise, 

D2i, = 1, for 1989-90, 

=0 otherwise, 

D3,, = 1, for 1990-91, 

= 0 otherwise, 

Vj, = Market value of equity, 

SAj, = Salary of the executive, 

Bj,., = Bonus, 

OPi,.j = Value of Options, 

DFj ,.1 = Deferred Compensation, 

Sj, = Dollar amount of Sales, 

t = either 1989, 1990 or 1991, 

i = tiie itii fum, i = 1,2,3 ... 189, 

DNAMEi, = Dummy variable for a change in executive, where 

DNAME = 1 when there is a change in executive from one year 

to the next, 

=0 otherwise. 

From the results of the model with interaction teims, with pooled data given in 
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Table 5.10, it can be seen that the four salary coefficients are significant on an average 

across the tiiree years. Once again it is seen tiiat tiie base salary of tiie CEO 

encourages him/her to undertake riskier investtnent. Combining this result witii that of 

performance/compensation, it might seem tiiat the base salary of tiie manager makes 

him/her take excessive amount of risk. Bonus without option is insignificant as 

hypotiiesized in tiie theoretical model. Bonus in tiie presence of option is significant. 

However, the bonus coefficients are significantiy different from each otiier. Hence tiie 

1989-90 values could be influencing these results. Option does not have a significant 

influence on variabtiity of eamings. The leverage variable has the expected positixe 

sign. DNAME, is positive, uidicating tiiat the risk attimde of the manager has an 

influence on the risk/compensation relationship. 

5.4.8 Summary of Results of the Second Hypothesis 

The salary variable is highly significant, indicating that the base salary of the 

manager encourages him/her to take on additional risk. From the result on 

compensation/performance where salary has either a significantiy negative or 

insignificant effect on performance, it can be infened that the salary variable makes 

the manager take an excessive amount of risk. Performance-based compensation 

schemes do not have a significant effect on the volattiity of eamings, confuming the 

hypothesis on risk set out by the theoretical model. DNAME has a significant effect 

on volattiity of eamings indicating that the risk attitude of the manager influences the 

amount of risk undertaken by the manager. 
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5.5 HyTX)thesis 3 

The consumption of non-pecuniary benefits by the manager is inversely related 

to the performance based compensation expected by the manager. 

The problem encountered in an analysis of the non-pecuniar>' benefits of the 

manager is that there is no direct way of measuring the excessive perk consumption of 

the manager. It has been theoretically hypothesized, that equity ownership of the 

managers is likely to reduce agency problems. Simtiarly, it is also believed that 

instimtional ownership and outside board members reduce agency problems. However, 

it is not clear how effective equity ownership of the manager is in reducing agency 

problems since in most cases the insider equity ownership is less than 10%. Simtiar 

recent empirical literature has indicated that institutions and outside board members 

are not good monitors of firms. 

The problem with using proxies in general is that (1) there may not be a good 

proxy to measure the variable under consideration and (2) there may be more than one 

variable which could serve as potential proxies. This analysis suffers from the first 

problem. Whtie many variables can be hypothesized to be related to perk, none of 

these can serve as proxies for perks. For example, insider ownership is hs'pothesized to 

reduce excessive perk consumption.^ It is not known how strong this negative 

relationship is. Given tiiat insider ownership is negatively related to excessive perk 

consumption and compensation is also negatively related to excessive perk 

consumption, it may not be tme that compensation and insider ownership are 

^ See for example Jensen and Meckling (1976) 
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positively related.^^ Moreover, the relationship between other variables such as 

insider ownership and excessive perk consumption has also not been tested. Hence, 

whtie there are other variables which are theoreticaUy hypothesized to be related to 

excessive perk consumption, these caimot serve as substimtes of excessive perk 

consumption. The oitiy feasible approach seemed to be a factor analysis.^^ 

In the factor analysis we identiiy a factor which is related to a few observable 

variables. Once the factor is identified, we can express this factor as a linear 

combination of these observable variables. I chose three variables which could be 

possibly related to excessive perk consumption. These variables were: (1) value of 

shares held by insiders/sales (PRINSIDE), (2) value of shares held by instimtions/sales 

(PRINST) (3) and eamings before interest, taxes and depreciation/Sales (PRCASHFL). 

Jensen and Meckling (1976) have shown that equity ownership of the manager reduces 

agency problems. Jensen(1984) has shown that the perk consumption of the manager is 

likely to increase with an increase in free cash flows (eamings before interest, taxes 

and depreciation). As mentioned earlier the role of instimtions in monitoring the 

manager is quite controversial. RecaU that whtie theoretically instimtions are expected 

to be good mortitors of managers, empiricaUy it has been found that furns with 

significant amount of instimtional holdings have not performed weU. 

^̂  Mathematically this would depend on the magitimde of the effect of each 
variable, i.e., compensation and insider ownership on excessive perk consumption. 

^̂ I could not think of any other approach to examine this relationship. Neither 
does the literature identify any other approach. The measurement of non-pecuniary 
benefits has been a problem in this literature. 
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The idea behind the factor analysis is to extract the factor related to these three 

variables and express this factor as a linear combination of the three \'ariables. Hence 

in this case: 

Perk = bo * PRINSIDE -h b, * PRINST + bj * PRCASHFL 

where bo, bj and bj are factor loadings obtained from the factor analysis. 

This measure of excessive perk consumption is used to analyze the effects of 

compensation on the consumption of non pecurtiary benefits of the manager. The 

relationship tested is: 

Perk = Oo + a,((SA,,)/S„) + cx.((B„.,)/S„.,) 

-h a3((OP„.,)/S„.,) + a,((DF,,J/S„.,) 

+ 05 (OUTDRPR)i,,-h 0^ (DNAME)i,, + ̂ , (5.10) 

where SA ,̂ = Salary of the executive, 

Bi,.j = Bonus, 

OPi,.j = Value of Options, 

DF^,., = Deferred Compensation, 

Sj, = Dollar amount of Sales, 

OUTDRPRi, = Percentage of Outside Du-ectors to Total Number of 

Directors^* 

t = eitiier 1989, 1990 or 1991, 

i = tiie itii f inn, i= 1,2,3 ... 189, 

^*This variable has not been included in tiie factor analysis as it cannot be 
expressed ui doUar amounts. A linear combination of a variable expressed in 
percentage terms and variables measured in doUar amounts would be meaningless. 
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DNAME,, = Dummy variable for a change in executive, where 

DNAME = 1 when there is a change in executive from one year 

to the next, 

=0 otherwise. 

The equation with uiteraction terms also was used to test titis hypotiiesis. The 

equation used for this purpose was: 

Perk = cco + a,((SAi,)/S,,)xDBLl + a2((SA,.,.,)/S„.,)xDBL2 

a3((SA,,.,)/S„JxDBl -h a,((SA,,.,)/S„JxDB2 

+ 0C5((B„.,)/S„.,)xDBl + a,((B„.,)/S„.,)DB2 + 

+ oc,((OP„.,)/S„.,)x DBL2 -h a,((OP„.,)/S„J 

+ a, (OUTDRPR)., + a,o (DNAME),, -H U,, (5.11) 

where DBLl = 1 if both bonus and options are equal to zero, 

DBL2 = 1 if options > 0 and bonus=0, 

DBl = 1 if bonus > 0 and options=0, 

DB2 = 1 if bonus>0 and options>0. 

The null and altemate hypotheses are discussed below. 

5.5.1 Null and Altemate Hypothesis 

According to the theoretical model, bonus should have a negative influence on 

perk consumption. By Jensen and Meckling's (1976) analysis, an incentive scheme for 

the manager should reduce perk consumption. Hence, a one-tatied test wiU be adopted 

for the performance based compensation. The nuU and altemate hypotheses for bonus. 
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IV 

option and deferred compensation are: 

Ho: Bonus/Option/Defened Compensation does not have a significanti; 

negative effect on perk consumption. 

H :̂ Bonus/Option/Deferred Compensation does have a significantiy negative 

effect on perk consumption. 

There is no theoretical reason to believe that salary should have a significant influence 

on perk consumption. Hence, a two-tatied test is specified for the salary variable. The 

null and altemate hypotheses for the salary variable are: 

Ho: Salary does not have a significant effect on perk consumption. 

H :̂ Salary does have a significant effect on perk consumption. 

As outside directors are expected to be good monitors of firms, a one-tatied test is 

specified for outside directors. 

H :̂ The percentage of outside board directors does not have a positive 

influence on perk consumption. 

H,: The percentage of outside board directors does have a positive influence on 

perk consumption. 

The results of the factor analysis and also the regression equations are discussed 

below. 

5.5.2 Results of Factor Analysis and OLS Regression 

The results of the factor analysis is presented in Table 5.11. Three possible 

factors are listed for each of the three years. The factor with a negative coefficient was 
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chosen as tiie factor representing perks. Hence, tiie second factor for tiie >'ears 1989 

and 1990 was identified as tiie correct factor. In 1991, however, tiie titird faaor was 

chosen as the most Iticely factor. Hence tiie estimated equations for perk are: 

1989: Perk = -0.02454*PRINSIDE + 0.51137*PRCASHFL + 

0.84546*PRINST; 

1990: Perk = -0.18581*PRINSIDE + 0.36047*PRCASHFL + 

0.68286*PRINST; and 

1991: Perk = -0.35735*PRINSIDE + 0.15931*PRCASHFL + 

0.45475*PRINST. 

The problem with the factor analysis is that there is no way of identifying the 

factors. Whtie I have used one factor as a possible factor representing perks based on 

the signs, I cannot say that this definitely is the factor representing perks. Notice also 

that in each year the factor identified as the one representing perks is the second or the 

third factor. This is an indication that there are other factors which are common 

between these variables. I am not sure what these other factors are. The limitation of 

factor analysis is that one can only guess what the factor is but carmot clearly identify 

the factor.̂ ^ 

Equations 5.10 and 5.11 were estimated using the value of perk obtained from 

the factor analysis. Whtie the VEF's were less than 3, indicating no evidence of 

multicollinearity, the error terms did not meet the normality criteria. In all cases, the 

^Since I was not confident about the results of the factor analysis, I am not 
giving a detatied explanation on the results of the OLS regression also. 
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Shapti-0-Wtik statistic indicated tiiat the error terms were not normaUy distributed. 

From the residual plots and the box plots, no obvious pattem was discerned to be able 

to identify the correct functional form. Hence, no attempt was made to modif\- this 

functional form. 

From the results presented in Tables 5.12 and 5.13, it can be seen tiiat the 

values of R-square (unadjusted) is very low. Most of the coefficients were 

insignificant. The individual coefficients, the lo\ '̂ values of R-square and the fact that 

the assumptions of OLS were not met suggest that this methodology has fatied. 

However, as mentioned no other methodology seems to be possible. If any other way 

of examining the compensation/perk relationship was possible, it would have been 

attempted in this smdy. I can only claim that I tried a new methodology, and if in the 

fumre any way of examining this relationship becomes avatiable, it wtil be tried. 

5.6 Conclusions 

The empirical analysis was developed to test the hypotheses relating to the 

consumption of perks by tiie manager, the risk undertaken by the manager, and the 

performance by the manager. Compensation data on 194 companies for which the 

bonus detatis are avatiable (cash bonus schemes are used as the short-temi 

performance-based compensation scheme) are examined for the years 1988-90. The 

firm data for these companies was obtained from tiie COMPUSTAT tapes. Ownership 

'° The value of PR < W of tiie PROC UNIVARIATE NORMAL procedure was 
equal to 0.0001 
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detatis and information regarding board composition was obtained from tiie 

DISCLOSURE data base. The OLS regression estimation method is used to examine 

the compensation/performance, compensation/risk and compensation/perk relationship 

for the 1988-90 period. Factor analysis was used to calculate a factor representing 

perks. 

Three types of regressions were performed for each of tiiese hypotiieses. The 

first model was one in which the dependent variable (eitiier performance, risk or perk) 

was regressed on four types of compensation: (1) salary, (2) bonus, (3) stock option, 

and (4) deferred compensation for each of tiie tiiree years: 1988-89, 1989-90 and 

1990-91. A second model aUowed for interaction effects between the various types of 

compensation for each of tiie tiiree years 1988-89, 1989-90 and 1990-91. The 

interaction allows for an examination of whether or not the compensation package 

offered has an impact on the importance of each type of compensation for firm 

performance, risk and perk consumption of the manager. The third model used pooled 

data (3 years, cross-sectional) to examine each relationship. 

In order to examine the effect of compensation on performance, market value 

of equity was used as a measure of performance. The empirical findings related to the 

performance hypotheses are: (1) Salary has an inverse relationship with performance, 

implyuig that uidependent of other compensation elements, the chief executive 

officer's salaries are excessive; (2) bonus has a marguiaUy significant positive effect 

on performance; (3) stock options are highly significant in motivating performance; (4) 

deferred compensation is not a significant motivator of perfonnance; (5) tiie model 
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with uiteraction tenns indicates tiiat tiie package of compensation offered to the 

executive did make a difference to the effect of each t>pe of compensation on 

performance. For example, in 1988-89 bonus has a marginally sigrtificant effect (at 

10% level of significance) on performance in the absence of options and was 

insignificant when options were given. 

Empirical results pertaining to risk indicated that salary motivates the manager 

to undertake significantiy more risk. The performance-based schemes do not have any 

effect on the risk undertaken by the manager as measured by the volattiity of eamings. 

Using factor analysis, perk was measured as a linear combination of insider 

ownership, instimtional holdings and cash flow. Whtie for each year, the factor 

analysis identified three possible factors, the second factor was identified as the 

possible representation of perks because the factor coefficients had the right sign. It 

was not clear what the other factors were. The assumptions of the OLS model were 

not satisfied, the value of R-squared was very low and the coefficients were 

insignificant in the regression model examining the perk/compensation relationship. 

The results on this hypothesis were not good. No other methodology was possible as 

the proper measurement of perks continues to be a problem ui the test of this 

hypothesis. 
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Panel A - 1988 
Tabic 5.1: Summary Statistics for the Years 1988-90 

Variable 
(Year, Number) 

Mean Std. Deviation Minimum Maximum 

(1) Share Value 
(1989, 189) 

(2) Net Sales 
(1989,189) 

(3) Compensation 
(1988,189) 

(4) Salary 
(1989, 189) 

(5) Bonus 
(1988,189) 

(6) Option 
(1988,189) 

(7) Deferred 
(1988,189) 

(8) Beta* 

(9) DNAME** 

(10) Minimum*** 
Quarterly Eamings 

(11) Maximum 
Quarterly Earnings 

(12) Range 

1,680,811,675 

2392,977.049 

1.363,509 

461.316 

328,486 

442,222 

124,092 

1.0598 

0.1481 . 

25m 

41m 

16m 

3,145,061,178 

4,496,483,637 

1.860,916 

265,982 

833.276 

U84.552 

441.657 

• 0.3990 

0.3561 

67m 

76m 

44m 

4,457.962 

12,712,000 

73,079 

65,000 

0 

0 

0 

-0.8331 

0 

-247m 

-117m 

72.750 

27.942:206.075 

34.922JD00.000 

14,452,244 

2.051.709 

11,081.650 

13.493.911 

2,986,788 

1.9005 

1.000 

588m 

619m 

418m 
* Beta is the sysiemauc nsk measure obtamed by regressmg stock remms on market 

returns for 60 months prior to year t. 
*• DNAME = 1 when there is a change in executive from one year to the next, = 0 

otherwise. 
••* m - millions 
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Table 5.1 (continued) 

Panel B - 1989 

Variable 
(Year, Number) 

Mean Std. Deviation Minimum Maximum 

(1) Share Value 
(1990, 189) 

(2) Net Sales 
(1990,189) 

(3) Compensation 
(1989,189) 

(4) Salary 
(1990, 189 

(5) Bonus 
(1990,189) 

(6) Option 
(1990.189) 

(7) Deferred 
(1990,189) 

(8) Beta* 

(9) DNAME** 

(10) Minimum*** 
Quanerly Eamings 

(11) Maximum 
Quanerly Earnings 

(12) Range 

1,519.650.773 

2^38,360.996 

1.382.360 

510.754 

415,852 

334,988 

171,920 

1.1004 

0.1798 

19m 

35m 

16m 

3.100.463,449 

4.884.266,723 

2,102371 

300,567 

1.400,669 

731,561 

1,016,665 

0.3869 

0.3851 

59m 

63m 

39m 

1.205.256 

9,183,000 

104.000 

60.000 

0 

0 

0 

-0.2925 

0 

-240m 

.106m 

37.620 

26.210359.263 

40.819j000,000 

16,218.965 

2.014.059 

14,219.000 

7.419.600 

1.309374 

1.954 

1.000 

374m 

478m 

399m 

remms for 60 months prior to year t. 
• • DNAME = 1 when there is a change in executive from one year to the next, = 0 

otherwise. 
• • • m - millions 
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Panel C - 1990 
Table 5.1 (continued) 

Variable 
(Year, Number) 

(1) Share Value 
(1990, 159) 

(2) Net Sales 
(1990,159) 

(3) Compensation 
(1989.159) 

(4) Salary 
(1990, 159) 

(5) Bonus 
(1990,159) 

(6) Option 
(1990.159) 

(7) Deferred 
(1990.159) 

(8) Beta* 

(9) DNAME** 

(10) Minimum*** 
Quarterly Eamings 

(11) Maximum 
Quarterly Eamings 

(12) Range 

Mean 

2.137.883,287 

2,720,535,349 

1,825,209 

543,747 

466,828 

667,259 

167,408 

1.1583 

0.3187 

10m 

31m 

21m 

Std. Deviation 

3,893,980,234 

4,890,609,238 

3,881,048 

293,718 

1367.064 

2,668,617 

526,564 

0.4209 

0.4674 

71m 

68m 

40m 

Minimum 

2.414375 

9,653.000 

117.948 

79,167 

0 

0 

0 

-0.0390 

0 

-491m 

.162m 

30,532 

Maximum 

24382,456,875 

37,270,000.000 

39.518,083 

1,779.100 

14.461323 

24.693,752 

3.673.654 

2.1265 

1.000 

305m 

485m 

329m 

returns for 60 months prior to year t. 
•* DNAME = 1 when there is a change in executive from one year to the next, = 0 

otherwise. 
•*• m - millions 
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Tabic 5 2: Results of the OLS Regression: 1988-90^ 

In (yjSJ = a« + c^((SA,.)/S,) + ou((B,..,)/S,.,) 
+ a,((OP.,.,)/S,..,) + a,((DF^,)/S^,) + a,(BETA), 
+ a» (DNAME)^ + û  

Variable Name 

Intcrcq)t 

Salary 
(SA^)/S^) 

Bonus 
(Bu-.)/Su.,) 

Option 
(OP^,)/S^,) 

Deferred 
(DFj,.,)/Sj^,) 

BETA 

DNAME 

R - Square 
(unadjusted) 

PR<W 

F Value 

n 

Parameter Estimate 
(1988-89) 

0.1005 
(0.505) 

61.3419** 
(2.045) 

-46.8943 
(-1-542) 

65.4295** 
(2.137) 

27.8703 
(0.326) 

-OJ958*** 
(-3.545) 

.0.1386 
(-0.712) 

0.1391 

03268 

4.8470 

189 

Parameter Estimate 
(1989-90) 

0.0540 
(0.221) 

19.3826 
(0.712) 

23.4697 
(1.107) 

80.5695** 
(2.282) 

28.7760 
(1.124) 

-0.8259*** 
(-4.127) 

-0.1521 
(-0.769) 

0.1732 

0.0336 

6.319 

189 

Parameter Estimate 
(1990-91) 

0.4332 
(1.949) 

-72.4286** 
(-2.182) 

82.6220*** 
(2.791) 

30.5630 
(1.355) 

127.6055 
(0.785) 

^.7944*** 
(-4.520) 

-0.1089 
(-0.121) 

0.1915 

0.2908 

6.061 

165 

10% level 
t values are given in parentheses 

(1) The VIF's for all three years and for all coefficients was less than 3. indicating 
that there was no serious evidence of multicollinearity. The PROC Univariate 
NORMAL procedure pcrforaacd on the cnor terms indicated there was no 
dcpantire from nomiality. 
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Table 5.3; Results of the OLS Regression Using Combined Data and the 
Methodology Explained in Appendix D; 1988-90^ 

In (Vu/S„) = oto + a,((SA^)/S^) + ou((B^,.,)/S,..,) 
+ a,((OPt,.,)/S„.,) + ot,((DFj^,)/S^.,) + a,((BETA)^ 
+ a, ((DNAME)^ + u^ 

Variable Name 

Intercept 

Salary 
(SA^)/S^) 

Bonus 
(Bu-.)/Su.i) 

Option 
(.0?^^)/S^.^) 

Defeired 
(DFj^,)/S^,) 

BETA 

DNAME 

Parameter Estimate 
(1988-89) 

0.1005 
(0.482) 

61.3419** 
(1.952) 

-46.8943 
(-1.472) 

65.4295** 
(2.040) 

27.8703 
(0311) 

-0.5958*** 
(-3384) 

-0.1386 
(-0.680) 

R-squarc(unadjusted)* = 03779 

Parameter Estimate Parameter Estimate 
(1989-90) 

0.0540 
(0.239) 

19.3826 
(0.770) 

23.4697 
(1.198) 

80.5695*** 
(2.469) 

28.7760 
(1.216) 

-0.8259*** 
(-4.466) 

• -0.1521 
(-0.832) 

F-value = 15.097 

(1990-91) 

0.4342 
(1.856) 

-72.4286** 
(-1.988) 

82.6220*** 
(2.656) 

30.5630 
(1.212) 

127.6055 
(0.759) 

-0.7944*** 
(-4.474) 

-0.1089 
(-0.690) 

n' = 543 

Pr>F' 

0.4420 

0.0196 

0.0149 

0.4379 

0.8439 

0.6133 

0.9831 

•** - significant ai 1% level; *• - significant at 5% level; * - significant at 10% level 
t values are given in parentheses 

(1) Gives the results for the test Ho: Parameter estimates are not different across yean against 
H,: Parameter estimates are different across the three years. PROC GLM was used for 
this test. 

(2) The VIFs for all three years and for aU coefficients were less than 3. indicating thai there was 
no serious evidence of multicollinearity. The PROC Univariate NORMAL procedure 
perfonned on the error terms indicated there was no departure from normality. 

(3) The regression model was fined for a combined set of data. Hence n = 543. The number of 
observations in each year was: 1988/89 = 189, 1989/90 = 189. 1990/91 = 165. 

(4) The combined R-square (unadjusted) value given here is higher than the R-square values which 
arc obtained by mnning individual regressions for each year. The R-square values 
obtained if the regressions arc esumated for each year separately would be: 1988/89 = 
0.1391. 1989/90 = 0.1732. 1990/91 = 0.1931. 
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Table 5.4: Results of the OLS Equation Estimated With 
Pooled Data ( 3 years. Cross-Sectional): 1988-90 

In (Vu/S J = 0(oDl̂ -KX,D2̂  + a,D3^ + a,((SA^)/S^) + a,((B^.,)/S^.,) 
-»• a,((OP.,.,)/S»,.,) -K a«((DF ,̂.,)/S .̂,) + a,(BETA^) 
+ ot, (DNAMEĵ ) + Uy 

Variable 

Dl 

D2 

D3 

Salary 

Bonus 

Opdon 

Deferred 

BETA 

DNAME 

R - square 

Parameter Estimate 

(tmadjusted) = 

0.2628 

-0.0220 

0.3107 

13.0301 

23.3115 

53.1918 

35.6423 

-0.7372 

-0.1138 

: 0.3584 

T/Ho=0 

1.951* 

-0.157 

2.111** 

0.771 

1.608* 

3.461*** 

1.603* 

-7.128*** 

-1.109 

F Value = 33.145 

PR>F' 

0.0196 

0.0149 

0.4379 

0.8439 

0.6133 

0.9831 

n = 543 

*** - significant at 1% level; ** - significant at 5% level; * - significant at 10% level; 
(1) These values are taken from column (4) of Table 5.2 
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Table 5.5: Results of the OLS Regression Using Combined Data and the Methodology Explained m 
Appendix D: 1988-90 (Panel A) 

In (VJSJ) = â  + a,((SA^)/S,,)xDBLl + otj((SA )̂/S .̂,)xDBL2+ a,((SA^)/S^)xDB 1 + 
a,((SA^)/S.,)xDB2+ a,((B^,.,)/S,..,)xDBl 
+ oc«((B,„/Si.,.,)xDB2 + a,((OP,..,)/S^.,)x DBL2 
•I- a,((OP,,.,)/S^„)xDB2 + a,(BETA)„ + a,o(DNAME).. + u^ 

Variable Name 

(1) Intercept 

(2) Salary: Bonus=0, 
Option=0 

(3) Salary: Bonus=0 
Option>0 

(4) Salary: Bonus>0 
Option=0 

(5) Salary: Bonus>0 
Option>0 

(6) Bonus: Option=0 

(7) Bonus: Option>0 

(8) Option: Bontis=0 

(9) Option: Bonus>0 

(10) BETA 

(11) DNAME 

R - square Xunaaji 

Parameter 
(1988-89) 

0.1060 
(0.513) 

-6.8991 
(-0.073) 

-29.1754 
(-0.583) 

-172.3494 
(-0.698) 

141.1525* 
(2.509) 

135.9985* 
(1.58) 

-76.6897 
(-2.275) 

105.8275** 
(1.957) 

16.0608 
(0.321) 

-0.5913*** 
(-3.367) 

-0.1110 
(-0.565) 

Sicdy= 0.4263 • 

Parameter 
(1989-90) 

0.0875 
(0.402) 

-492.1255*** 
(-3.880) 

65.6614* 
(1.624) 

-1827.0053*** 
(-2.580) 

10.8035 
(0.332) 

-47.8594 
(-0.578) 

19.0016 
. (0.972) 

616.2598 
(0.924) 

87.2392*** 
(2.559) 

-0.7553*** 
(-4.159) 

-0.1917 
(-1.073) 

F - valiic 

Parameter 
(1990-91) 

0.3974 
(1.738) 

-267.7606*** 
(-2.517) 

-34.1584 
(-0.794) 

-596.7476* 
(-1.818) 

-139.6016* 
(-1.758) 

59.9504** 
(1.905) 

188.9304* 
(1.533) 

12.9987 
(0.063) 

40.9678* 
(1.848) 

-0.7126*** 
(-4.009) 

-0.1331 
(-0.865) 

=~TI.484" 

Prob>F' 

0.5466 

0.0077 

0.1712 

0.0739 

0.0131 

0.2941 

0.0151 

0.6764 

0.4031 

0.7952 

0.9493 

n = 543 

•** - significant at 1% level; ** - significant at 5% level; * - significant at 10% level. 
(1) Gives the rcstilis for the test H^ Parameter estimates are not different across years against H,: 

Parameter estimates are different across the three years. PRCXT GLM was used for this test. 
(2) The model was fined for a combined set of data. The number of observations for the individual 

years was 1988/89 = 189; 1989/90 = 189; 1990/91 = 165; 
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Table 5.5: Results of the F test for the Joint 
Hypothesis of Equality of Parameter 
Coefficients (Panel B) 

In (Vi,yS,.) = oco + a,((S\,)/S^,)xDBLl + a2((SA^,)/S,,)xDBL2 
+ (X3((SA ,̂)/S )̂xDBl + a,((SA^)/S,.)xDB2 

+ cx5((B,,,)/S„.,)xDBl + (x«((Bi,.,/S .̂,)xDB2 
+ a,((OPi^,,)/S,,,)x DBL2 + a,((0P,..,)/S^.,)xDB2 

+ oc,(BETA)„ + (x,o (DNAME),, + u^ 

Hypothesis To be Tested 

Difference in salary 
coefficients 

Ho: a, = ot2 = ot, = â  

Difference in bonus 
coefficients 
Ho: 05 = 0^ 

Difference in option 
coefficients 
Ho: a, = a. 

P R > F 
(1988-89) 

0.0964 

0.0208 

0.2236 

P R > F 
(1989-90) 

0.0001 

0.4313 

0.4282 

P R > F 
(1990-91) 

0.0591 

0.3093 

0.8934 
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Table 5.6: Results of the OLS Estimation Using Pooled (3 Years. Cross-Sectional data): 1988-90 

In (^JSJ = oCoDl̂  + a,D2^, + a2D3i, + a,((SAJ/SJxDBU + a,((SA^)/S,,)xDBL2+ 
a5((SA^)/S^)xDBl -i- ot,((SA^)/SJxDB2+ a^(B^,.,)/S,.,)xDBl 

+ ot,((B^.,/S,..,)xDB2 + a,((OPi^,)/S^.,)x DBL2 
-I- Oho((OPu.i)/Su.i)xDB2 + o ,̂(BETA^) + c ,̂ (DNAME,,) -»• û ., 

Variable 

Dl 

D2 

D3 

Salar>': Bonus=0, (^tion=0 

Salary: Bonus=0, Option>0 

Salary: Option=0. Bonus>0 

Salar>': Option>0, Bontis>0 

Bonus: Option=0 

Bonus: Option>0 

Option: Bonus=0 

Option: Bonus>0 

BETA 

DNAME 
T̂  ^square'(iinadjusic3)* 

•** - sienificant at 1% level: 

Parameter Estimate 

0.2756 

-0.0314 

0.3017 

-205.566 

10.0793 

-531.999 

34.1113 

53.2255 

2.6351 

128.7477 

51.6793 

-0.6922 

-0.1196 
=-0;3838"-' • nFValuc 

•* - significant at 5% 

T/Ho=0 

1.959** 

-0.357 

2.003** 

-3319*** 

0.395 

-2.979*** 

1.470 

1.873* 

0.159 

2.505*** 

2.973*** 

-6.577*** 

-0.832 
"= 15.391' 

level; * - sigr 

PR> F ' 

0.0077 

0.1712 

0.0739 

0.0131 

0.2941 

0.0151 

0.6764 

0.4031 

0.7952 

0.9493 
- n=543" "•" 

lificant at 10% level 

(1) These values are taken from column (4) of Table 5.4 
(2) The results of the F test on the joint hypothesis of equality of co-efficient are: 

(a) salary; Ho:a, = a5 = a, = ot , -PR>F = 0.0001 
(b) bonus; Ho:a5 = cc^-PR>F = 0.1209 
(c) option: Ho:(X, = a , - P R > F = 0.1569 
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Tabic 5.7: Results of the OLS Regression Using Combined Data and the 
Methodology Explained in Appendix D; 1988-90^ 

In (yOLJSJ = 00 + a,((SA^)/S.,) + cu((B^.,)/S^,,) + a,((OP^,)/S^,.,) + ot,((DF^.,)/S^,) 
• aadnt^/S,.) + ot, (DNAME,,) + a7 (Ln(St,)) + u^ 

Variable Name 

Imercept 

Salary 
iSAJ/SJ 

Bonus 
(Bu..)/Su-i) 

Option 
(OP^ ,̂)/S ,̂) 

Deferred 
(DFo.,)/S^,) 

LGSALE 

PRINT 

DNAME 

Parameter Estimate 
(1988-89) 

-5J380*** 
(-3.635) 

158.6892*** 
(3.317) 

-29.6454 
(-0.771) 

50.9444 
(1312) 

-92.7291 
(-0.854) 

-0.0107 
(-0.149) 

1.4525*** 
(3.308) 

0.5440** 
(2.211) 

R -squared (unadjtisied) = 0.9573 

Parameter Estimate Parameter Estimate 
(1989-90) 

-4.2356*** 
(-3.011) 

81.2224** 
(2.190) 

70.0686** 
(2.981) 

57.1781 
(1.502) 

-5.3330 
(-0.190) 

•0.0691 
(-1.038) 

1.5679*** 
(3.302) 

0.2932 
(1.299) 
F vilue = 478:669 

(1990-91) 

-4.1181*** 
(-2.542) 

-14.8331 
(-0.265) 

14.7236 
(0.388) 

37.4166 
(1.197) 

-32.8562 
(-0.149) 

-0.0583 
(-0.768) 

1.6353*** 
(2.927) 

0.0917 
(0.463) 

n = 543 

Pr>F' 

0.7658 

0.0627 

0.0706 

0.9159 

0.7346 

0.8237 
-

0.9646 

0.3584 

•** - significam at 1% level; • • - significant at 5% level; • - significant at 10% level 
t values are given in parentheses 

(1) Gives the results for the test H^ Parameter estimates are not different across yean against 
H,: Parameter estimates are different across the three years. PRCXD GLM was used for 
this test. 

(2) The VIF's for all three years and for all coefficients was less than 3. indicating that there was 
no serious evidence of multicollinearity. The PROC Univariate NORMAL procedure 
perfonned on the error teims indicated there was IK) departure from noimality. 

(3) The regression model was fined for a combined set of data. Hence n=543. The number of 
observations in each year was: 1988/89 = 189. 1989/90 = 189. 1990/91 = 165. 

(4) The combined R-square (unadjusted) value given here is higher than the R-square values which 
arc obtained by nmning individual regressions for each year. The R-square values 
obtained if the regressions are estimated for each year separately would be: 1988/89 = 
0.4598. 1989/90 = 0.2632. 1990/91 = 0^756. 
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Table 5.8: Results of the OLS Regression Estimated with Pooled Data: 1988-90 

In (yOL^JSi,) = aoDl^+ a,D2,.+ 0,03^ + a,((SA^)/S^) 
+ a,((B,..,)/S„.,)^ cx5((0Pj,.,)/S ,̂) + 
a^(DF^.,)/S.,,) + OjOnt^JSJ + 
ot,(DNAME)„ + \x^ 

Variable 

Dl 

D2 

D3 

Salary 

Bonus 

Option 

Deferred 

LGSALE 

PRINT 

DNAME 
R - square = 0.9575 

Parameter Estimate 

-4.8984 

-4.8132 

-4.7177 

82.8946 

37.1099 

44.6772 

-6.1836 

-0.0387 

1.5405 

0.2778 
F value = 840.918 

T/Ho=0 

-5.704*** 

-5.583*** 

-5.449*** 

3.226*** 

2.120** 

2.431** 

-0.231 

-0.955 

5.525*** 

2.206*** 
n = M3 

PR > F 

0.0627 

0.0706 

0.9159 

0.7346 

0.8237 

0.9646 

0.3584 

*•* - significant at 1% level; ** - significant at 5% level; * - significant at 10% level; 
(1) These values arc taken from coluom (4) of Table 5.7 
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Table 5.9: Results of the OLS Regression: 1988-90 (Panel A) 
hi (VOL^/S.,) = Oo + o^((S^,)/S,.)xDBLl + a,((SA^)/S^,)xDBL2+ a,((SA^)/SJxDB\ 

-KX.((SA^)/S^)xDB2+ a,((B.,.,)/S.,.,)xDBl -K ot^^.,/S^.,)xDB2 + a,((OPi..,)/S^.,)x DBL2 
-I- a,((0P.,.,)/S,,.,)xDB2 -i- a,(Ln(Sale,.H a,o(PRINT,,) -̂  a„(DNAME,,) -t- ^, 

Variable Name 

Intercept 

Salar>': Bonus=0, 
(Dption=0 

Salary: Bonus=0 
Option>0 

Salar>': Bonus>0 
OptionsO 

Salary: Bonus>0 
Option>0 

Bonus: Option=0 

Bonus: Option>0 

Option: Bonus=0 

Option: Bonus>0 

LGSALE 

PRINT 

DNAME 

K. - squaraJ(u 

Parameter 
(1988-89) 

-6.1852*** 
(-3.964) 

223.6868 
(1.708) 

108.7864 
(1.656) 

656.5791 
(1.282) 

217.1569 
(0.619) 

64.5174 
(0.619) 

-32.6548 
(-0.796) 

7.9003 
(0.105) 

27.5253 
(0.458) 

0.0183 
(0.249) 

1.3522* 
(3.086) 

0.5194** 
(2.177) 

î aajustcd) = 0.9602 

Parameter 
(1989-90) 

-5.0096*** 
(-3.501) 

291.4544** 
(1.943) 

213.4386*** 
(3.994) 

1064.0082* 
(1.697) 

49.4918 
(1.137) 

-194.4195** 
(-1.933) 

90.6648*** 
(3.830) 

204.2357 
• (0.946) 

59.3522 
(1.441) 

-0.0338 
(-0.502) 

1.5041*** 
(3.202) 

0.3094 
(1.402) 

F valiie • 

Parameter 
(1990-91) 

-4.9140*** 
(-3.040 ) 

52.7861 
(0.385) 

-47.2917 
(-0.761) 

904.3897** 
(2.138) 

69.6921 
(0.685) 

28.2705 
(0.728) 

37.7793 
(0.252) 

212.2773 
(0.834) 

15.2422 
(0.567) 

-0.02383 
(-0.315) 

1.4875*** 
(2.707) 

0.1101 
(0.566) 

=•335.132 

Prob>F 

0.7193 

0.4681 

0.0066 

0.8717 

0.1432 

0.1006 

0.0342 

03442 

0.6692 

0.8621 

0.9674 

0.4099 

n=543 

•** - significant at 1% level; ** - significant at 5% level; * - significant at 10% level. 
(1) Gives the results for the test H©: Parameter estimates are not different across years against H,: 

Parameter estimates arc different across the three years. PROC GLM was used for this test. 
(2) The model was fined for a combined set of data. The number of observations for the individual 

years was 1988/89 = 189; 1989/90 = 189; 1990/91 = 165; 
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Table 5.9: Results of the F test for the Joint Hypothesis 
of Equality of Parameter Coefficients (Panel B) 

\n (VOL^yS,.) = Oo + a,((S\,)/S^)xDBLl + oc,((SA ,̂)/S„)xDBL2 
+ a,((SAi,)/Sy)xDBl + a,((SA^)/S,.)xDB2 
+ a3((B^.,)/Si^,)xDBl + a,By.,/Si^,)xDB2 

+ a^(OP^.,)/S^.,)x DBL2 + a,((0Pj^,)/S^.,)xDB2 
+ cc,(Ln(SALE)̂ ) + a,o (PRINT,,) + a,, (DNAME )̂ + û  

Hypothesis To be Tested 

Difference in salary 
coefficients 

Ho:ot, = a2 = aj = a, 

Difference in bonus 
coefficients 

HO : a, = <x« 

Difference in option 
coefficients 

Ho : 04 = a. 

PR>F 
(1988-89) 

0.4718 

0.3814 

0.8382 

PR>F 
(1989-90) 

0.0125 

0.0058 

0.5099 

PR>F 
(1990-91) 

0.0984 

0.9509 

0.4415 
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Table 5.10: Results of the OLS Regression on Pooled Data (3 years. Cros»^cctional): 1988-90 

In (VO^yS,.) = oteDl,, -h a,((SA^)/S^)xDBLl + ot,((SA,,)/S„)xDBL2+ a^aSAJ/SJxDBl + 
a.((SA^)/SJxDB2-^ a,((B^.,)/S^.,)xDBl 
+ a,B^.,/S^,)xDB2 -»- (X,((OP^.,)/SL..,)X DBL2 
+ a,o((OP^.,)/S^.,)xDB2 -»- c^,(Ln(Sale^)) + a,j (PRINT^>KX„(DNAME^) + u^ 

Variable 

Dl 

D2 

D3 

Salary: Bonus=0, Option=0 

Salary: Bonus=0. Option>0 

Salary: Option=0. Bonus>0 

Salary: Option>0. Bonus>0 

Bonus: (^tion=0 

Bonus: Option>0 

Option: Bonus=0 

Option: Bonus>0 

LGSALE 

PRINT 

DNAME 
R:-iqv:afc="0:9575-~" 

• * * firrr\ifir-9nt 9 t 1 <K. l ^ v H * 

Parameter Estimate 

-5.5464 

-5.4605 

-5.3668 

194.4216 

102.4304 

1059.8938 

96.0149 

-1.6816 

62.2878 

6.1087 

31.2493 

-0.0099 

1.4245 

0.2949 
FvalUc= 1139:901 

** - significant at 5' 

T/Ho=0 

-6.321*** 

-6.212*** 

-6.063*** 

2.433*** 

3.193*** 

3.902*** 

2.941*** 

-0.049 

3.096*** 

0.097 

1.508 

-0.242 

5.144*** 

2.376** 

— u^s^y 

% level; * - sigi 

PR > F 

0.4681 

0.0066 

0.8717 

0.1432 

0.1006 

0.0342 

0.5442 

0.6692 

0.8621 

0.9674 

0.4099 

nificant at 10% level 

(1) These values are taken from column (4) of Table 5.4 
(2) The results of the F test on the joint hypothesis of equality of coefficient are: 

(a) salary; H0:aj = a2 = cx3 = oc . -PR>F = 0.0034 
(b) bonus: Ho: o^ = a« - PR > F = 0.1044 
(c) option: HO: oc, = a, - PR > F = 0.7047 
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Table 5.11 Faaor Panem for Peri: Consumption Analysis 
for the Year 1989 (Panel A) 

FACTOR 1 FACTOR 2 FACTOR 3 

PRINSIDE 

PRCASHFL 

PRINST 

0.85518 

-0.73850 

0.47149 

-0.02454 

0.51137 

0.84546 

0.51776 

0.43945 

-0.25077 

Faaor Panem for Perk Consumption Analysis 
for the Year 1990 (Panel B) 

FACTOR 1 FACTOR 2 FACTOR 3 

PRINSIDE 

PRCASHFL 

PRINST 

0.93818 

-0.89604 

0.72830 

-0.18581 

0.36047 

0.68286 

0.29204 

0.25917 

-0.05734 

Faaor Panem for Perk Consumption Analysis 
for the Year 1991 (Panel C) 

FACTOR 1 

PRINSIDE 

PRCASHFL 

PRINST 

0.80884 

-0.70312 

0.88192 

FACTOR 2 

0.46699 

0.69299 

0.12420 

FACTOR 3 

-0.35735 

0.15931 

0.45475 
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Tabic 5.12: Results of the OLS Regression: 1988-90' 

Perk = oĉ  + a,((SA ,̂)/S..) + aj((B„.,)/S,..,) 
+ a,((OP^.,)/S.,,) + a,((DF^.,)/S,..,) 
+ a5(0UTDRPR)., + ot, (DNAME)̂ , + û , 

Variable Name 

Intercept 

Salary 
(SAJ/S^) 

Bonus 
(Bu-,)/So..) 

Option 
(OPj^,)/S^,) 

Deferred 
(DF^-.)/Su-,) 

OUTDRPR 

DNAME 

R-square 

F value 

t statistics arc | 
•*• - sisnificai 

Parameter Estimate 
(1988-89) 

0.2931** 
(1.957) 

36.5581*** 
(2.812) 

7.4301 
(0.556) 

8.0662 
(0.589) 

-6.0898 
(-0.156) 

-0.0196 
(-0.103) 

-0.0064 
(-0.075) 

0.0693 

2.161 

given m parentheses. 
It at 1% level; ** - signil 

Parameter Estimate 
(1989-90) 

0.1966 
(1.193) 

22.3951*** 
(2.252) 

10.5201 
(1.351) 

15.4688 
(1.206) 

28.6099 
(3.076) 

0.1672 
(0.785) 

-0.0716 
(-0.949) 

0.1440 

4.852 

Scant at 5% level; *- $if 

Parameter Estimate 
(1990-91) 

0.0997 
(-3.427) 

-113655 
(1.127) 

12.4182 
(0.424) 

-9.7819 
(-0.136) 

-12.8097 
(-0.406) 

0.1035 
(5.577) 

-0.0038 
( 1 ^ 3 ) 

0.0664 

1.601 

^nificant at 10% level 
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Table 5.13: Results of the OLS Regression: 1988 90 

Peric = Oo + a,((SA ,̂)/S ,̂)xDBLl + a3((S\,)/S^,)xDBL2 
+ a,((S\,)/S,,)xDBl + a,((SA,,)/S^)xDB2 
+ ct5((B.,.,)/S,,,)xDBl + ot^B.,,/S,,,)xDB2 
+ a,((OP.,,)/S,,,)x DBL2 + a,((0P,..,)/S,,,)xDB2 
•<- cc,(OUTDRPR)̂  + 0,0 (DNAME),, + û , 

Variable Name 

Intercq>t 

Salary: Bonus=0, 
Option=0 

Salary: Bonus=0 
Option>0 

Salary: Bonus>0 
Option=0 

Salary: Bonus>0 
Option>0 

Bonus: Option=0 

Bonus: C)ption>0 

Option: Bonus=0 

Option: Bonus>0 

OUTDRPR 

DNAME 

R-Square 

F Value 

Parameter 
(1988-89) 

0.3334** 
(2.284) 

-36.8827 
(-0.917) 

11.4104 
(0.543) 

-119.0391 
(-0.737) 

51.9361 
(2.207) 

64.0015 
(1.771) 

-7.4008 
(-0.514) 

10.0313 
(0.394) 

10.3980 
(0.476) 

-0.0594 
(-0.321) 

-0.0009 
(-0.010) 

0.1154 

1.601 

Parameter 
(1989-90) 

0.3387* 
(2.032) 

-97.8739** 
(-2.061) 

39.1494** 
(2.361) 

-215.3825 
(-0.774) 

17.4597 
(-1.183) 

-37.9799 
(-1.101) 

9.5036 
(1.183) 

-54.0597 
(-0.257) 

23.2916 
(1.679) 

0.0368 
(0.172) 

-0.0939 
(-1.237) 

0.1556 

2.217 

Parameter 
(1990-91) 

0.1069* 
(1.921) 

-38.8994*** 
(-1.853) 

-9.3135 
(-1.063) 

-118.2755*** 
(-1.841) 

-0.8466 
(-O.052) 

11.2040 
(1.785) 

-5.1199 
(-0.140) 

10.5836 
(0.258) 

-8.586 
(-0.480) 

0.1042 
(1.498) 

-0.0029 
(-0.086) 

0.1012 

1.475 

t statistics are given m parentheses. 
• • • - significant at 1% level; ** - significant at 5% level; 
•- significant at 10% level 
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CHAPTER VI 

CONCLUSIONS 

Jensen and Meckling (1976) have shown that the value of the firm increases 

with an increase in equity ownership of the manager. In an empirical analysis, 

Teheranian and Waegelin (1987) have shown that the stock market reaas positive!) to 

the introduction of cash based bonus schemes. As the cash based bonus schemes do 

not result in an increase in equity ownership of the manager, there does not seem to be 

a theoretical justification for the increase in performance associated with the 

introduction of these bonus schemes. The purpose of this dissenation is twofold: (1) to 

develop a theoretical model which relates executive compensation to corporate 

performance and fum valuation, and (2) to examine empirically the relationship 

between performance and cash based short-term compensation schemes for a broad 

section of publicly listed U.S. corporations for the 1988-1990 period. 

6.1 Summarv of the Major Results 

The major fmdings of the theoretical model developed in Chapter ELI are: (1> 

the consumption of non-pecuniary benefits by the manager (excessive perk 

consimiption) decreases with an increase in performance-based compensation schemes; 

(2) the risk imdertaken by the manager does not change with changes in performance-

based compensation; and (3) as a result of the decrease in perk consumption and a 
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constant risk, the performance of the firm should increase v̂  ith an increase in 

performance-based compensation. 

The empirical analysis was developed to test three hypotheses relating to: (1) 

the consumption of perks by the manager; (2) the risk undertaken by the manager: and 

(3) the performance by the manager. Compensation data on 194 companies for the 

years 1988-90 are examined. The firm data for these companies was obtained from the 

COMPUSTAT tapes. Ownership details and information regarding board composition 

was obtained from the DISCLOSURE data base. The OLS regression estimation 

method is used to examine the compensation/performance, compensation/risk and 

compensation/perk relationship for the 1988-1990 period. Factor analysis was used to 

calculate a factor representing perks. 

Three types of regressions were performed for each of these hypotheses. The 

first model was one in which the dependent variable (either performance, risk or perk) 

was regressed on four types of compensation: (1) salary, (2) bonus, (3) stock options 

and (4) deferred compensation for each of the three years: 1988-89, 1989-90 and 

1990-91. A second model allowed for interaction effects between the various tyipes of 

compensation for the same three years. The interaction model allous for an 

examination of whether or not the compensation package offered has an impact on the 

importance of compensation for firm performance, managerial risk and perk 

consumption by the manager. Because of non-stationarities in the relationship, a third 

model used pooled data (3 years, cross-sectional) to examine the relationship. 
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In this dissertation, market value of equity is used as a measure of 

performance. The major empirical findings related to the performance hN-potheses are: 

(1) salary has an inverse relationship with performance, implying that, independent of 

other compensation elements, chief executive officers' salaries are excessive: (2) bonus 

has a marginally significant positive effect on performance; (3) executive stock options 

are highly significant in motivating performance; (4) deferred compensation is not a 

significant motivator of performance; and finally, (5) a significant finding is that when 

the model contains interaction terms, the package of compensation offered to the 

executive does impact the effect that compensation, especially salar\- has on 

performance. For example, in 1988-89, bonus had a marginally significant effect (at 

the 10% level of significance) on performance in the absence of options and was not 

significantly positive when options were given. The relevance of this fmding for 

corporate executive compensation policy is that firm shareholders are advised to 

carefully structure the various elements in compensation when trying to motivate value 

maximizing behavior by the manager. A critical issue in the examination of the 

relationship between firm performance and managerial compensation is the 

measurement of firm performance. 

Empirical results pertaining to the impact of compensation on the risk taking 

behavior of the manager indicate that salar>- motivates the manager to undertake more 

risk. On the other hand, performance-based schemes did not have any effect on the 

risk undertaken by the manager, as measured by the volatility of eamings. 
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Using factor analysis, perk consumption was measured as a Imear combination 

of insider ownership, instimtional holdings and cash flow. While the factor analysis 

identified three possible faaors for each of the three years, the second factor v̂  as 

identified as the possible representation of perks since its coefficients had the right 

sign. It was not clear what the other two factors were. Due to violations of the 

assumptions of the OLS model, low R̂  values, and insignificant regression 

coefficients, results pertaining to the perk/compensation relationship were not good. 

The proper measurement of perks continues to be a major problem in empirical tests 

of this hypothesis. 

6.2 Benefits of this Studv 

In this study I have examined the process by which cash-based schemes 

motivate performance. While there has been a heuristic justification for the 

relationship between equity-based schemes and performance, to date there has been no 

theoretical model which explains the observed positive relationship between cash-

based schemes and performance. The empirical analysis attempted here is also very 

unique. The empirical literature in this area can be divided into two types: (1) those 

studies that examine the effect of current performance on current compensation, and 

(2) those which examine the effect of compensation on future performance. My smdy 

is of the second type. Earlier studies examining the effect of compensation on 

performance have used an event study methodology. The regression methodolog>-

adopted here, in addition to examining the effects of each type of compensation on 
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performance, has also made it possible to compare the effects of the various tN-pes of 

compensation on performance as well as examine the interactive effects that elements 

of the compensation package have for firm performance. This result suggests that 

firm shareholders carefully consider the package of compensation offered to 

executives. Another major contribution of this smdy is that it underscores the 

importance that a reduction in excessive perk consumption, rather than a change in the 

risk aversion of the manager, has for improvement in performance. 

6.3 Implications for Future Research 

Having summarized the benefits of this study, it must also be acknowledged 

that there are several unanswered questions that future research in this area should 

examine. 

First, this analysis pertains only to the top executive of each firm. The analysis 

can be extended to the other executives also such as the President and the Vice 

President as compensation details of these executives is available. Second, the 

interaction model explained here could be extended to study the interaction effects 

among: U) compensation and firm size and (2) compensation and different industries. 

One major factor which has been ignored in this smdy is the effect which taxes 

have on the compensation/performance relationship. The tax codes associated with 

executive compensation are extremely complicated and are in the process of continual 

change. In light of current proposals by the Clinton team, an interesting issue is 

189 



whether or not the tax-deductibility of executive compensation has any bearing on the 

structure of compensation and its importance for firm performance. 

On a more technical issue, it is clear that the existing formulas for the 

valuation of stock options are inadequate in that they do not consider certain 

restrictions associated with executive stock options (for example, the non

transferability restriction). Even Smith and Zimmerman's formula which corrects for 

these restrictions is only a lower bound. A suitable formula, or proxy, for the valuation 

of executive stock options is to the best of my knowledge yet to be identified. All in 

all, the issue of corporate executive compensation and its relevance for firm 

performance is an area of research that is ripe and ready for the picking. 
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APPENDIX A 

THE MANAGER'S OPTIMIZATION PROBLEM: 

THE GENERAL SOLUTION 

Al. The Basic Problem 

As discussed in the text in order for the manager to maximize his expected 

utility, he must solve the following problem': 

Max: EU(TC) = Ed-e'^'-"*'''*^*"-"^"") 

with respect to k and c^ 

subject to: k<l 

and given, a^>0, k>0 

This is a non-linear constrained optimization problem. The general solution to this 

problem requires the use of Kuhn-Tucker conditions. For this problem, the Lagrangian 

function is given by: 

L = E{U(TC)} + y(l-k) 

where 'y' is the Lagrangian multiplier. 

The Kuhn-Tucker solution to the above problem is given by: 

5 L < 0 ,k>0, k6L = 0 (Al) 
5k 6k 

6L < 0 , <f > 0, (fbL = 0 (A2) 
6o^ So" 

5L ^ 0 , y^O, y5L = 0. (A3) 
5y 6y 

' TC is the total compensation of the manager 
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Since k>0, & >0 and (l-k)>0, the above inequality constraints reduce to: 

6L = 0 (A4) 
5k 
5L = 0 (A5) 

y = 0. (A6) 

Again, since y=0 these conditions can be rewritten as: 

SEiurro) = 0 (A7) 
5k 

aE(U(TC)) =0 . 
d& (A8) 

A2. The Specific Problem 

Solution of a specific problem of this type requires that: (1) the structure of 

total compensation be specified, (2) distributional assumptions regarding eamings (X) 

be made, and (3) the manager's particular utility function be specified. With this mind, 

assume that: 

(1) TC = (1-a) W -f- (k-ha - otk)X 

(2) X ~ N (p,cy' ) 

Conditions (1) and (2) imply (3): 

(3) (-TC) ~ N {-(l-a)W - (k-i-a - cxk)p, (k+a - ak)V} 

Now assume that the manager's utility fimction can be described as a negaii\ e 

exponential function. Thus as (-TC) follows a normal distribution, ê""̂^̂  foUows a log-

normal distribution with^ 

^ The definition of a log-normal distribution is: 
If there is a normal random variable Y for which X=e^ and Y has mean p and 
variance O ,̂ then X follows a log-normal distribution with mean e**^ '̂. 
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mean = ef-<i-a)w.nt-Ki-ak)»i-i':fi-̂ -aki2<T2) 

E(U(TC)) = E(l-e'-'''^') 

= 1- E(ê -̂ '̂) 

A3. First-Order Conditions 

Applying the first-order conditions of equations (A7) and (A8), and assuming 

P = f(C7'): 

5 E f U f T C ) 1 = e ' '^'""^^ ' ^"^ ' °^*^ "̂  l-̂ O'-w - ak)2or21 

5k (l-a)(-f(cy') + (k-ha -ak)o^)= 0 (A9) 

S E I ' U C T O ) = e' '^^""^^ * ^"^ ' °^^^ * l/2(k-Kx - 04)202) 

5<f 
(k+a - cxk) (-f (c") + 1/2 (k + a - otk)) = 0 

where f (O )̂ = 5f . 
b(f (AlO) 

As e'- '̂-")'̂ -^-^"* '̂̂ '* '^^^•°^^^^' 9t 0 equations (A9) and (AlO) reduce to: 

(1-a) {-f(a )̂+ (k+a -ak)o^ } =0 (All) 

(k+a - ak) [-f(d')+ 1/2 (k + a - ak)] = 0. (A12) 

Since (1-a) and (k + a - ak) are each not equal to zero, equations (All) and (A12) 

reduce to: 

{-f(a') + (k+a -ak)o' } =0 (A13) 

[-f (o^) + 1/2 (k + a - ok)] = 0. (A14) 

Solving equations (A13) and (A14) : 

k= (2f (cf)-a)/(l - a ) (A15) 

0^= f(a')/2f(o'). (A16) 

199 



Applying the conditions k>0 and k<l: 

2 r ( G ' ) - a > 0 (A17) 

and 2f'(a^) < 1 . (^jg^ 

Combining the conditions given by equations (A17) and (A18) we get: 

a/2 < r(G^) < 1/2. 
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APPENDIX B 

A NUMERICAL EXAMPLE 

Consider the manager's optimization problem as given in Appendix A: 

Max: EU(TC) = E(l-e-'^'-">'^^^*«-^'^i) 

with respect to k and o^ 

subject to: k<l 

and given, o^>0, k>0. 

A specific numerical example is used here to illustrate the solution to this optimization 

problem. 

Let a = 0.3, W = $0.1 million, and p = -0.1 + 0.5o^ - O.Ola". 

Hence: 

F m r r r ^ ) ! = 1_e-^07-(0.34O.7k)(.0.1-fO.5(j2-0.01o4HO.5<j2(0.3->O.7k)2 

The particular mean-variance relationship chosen here ensures that the constraint 

0<k<l, is satisfied. Hence the above optimization model can be solved using the 

unconstrained optimization approach. The optimization model for this specific 

numerical example is: 

M a • FTT^'TP^ — 1 p-007-(0.34«.7kH-0.1+03c2-0.01o4HO3<i2(034O.7k)2 

with respect to k and (7̂ . 

The first-order conditions are given by: 

5EU(TC) = 0 (Bl) 
dk 

5EU(TC) = 0. (B2) 
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The second-order conditions are satisfied if: 

5'ErU(TC)1 < 0 (B?) 

5'ErU(TC)1 < 0 (B4) 

(B5) - /5^ErU(TC)t, - + ( S^EnJ(TC)1 / 5^ErU(TC)T > 0. 
\ 5k5a' / \ Sk" l\ 5 V / 

The solutions to the first-order and second-order conditions are explained below: 

B1. First-Order Conditions 

Let': 

.0.07-{03+0.7k)(.0.l4O.5<T2-0.01o4>4<)3o2(03+0.7k)2 _ 

Consider the first-order condition given by (Bl): 

5ErU(TC)1 = 0 
5k 

i.e., -(0.7)z{-(-0.1+0.5<r-0.01a') + (0.3 + 0.7k)cf} = 0. 

Since 0.7z ^ 0: 

{ - (-0.1 + 0.50^ - O.Olcf) + (0.3 + 0.7k)(f } = 0. (B6) 

Consider the first-order condition given by (B2) : 

SErU(TC)1 = 0 
5â  

This substimtion is made only to simplif>- the notation. 
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i.e., - z(0.3 + 0.7k){-(0.5 - 0.02o^) + 0.5(0.3 + 0.7k)} = 0. 

As z(0.3 + 0.7k) ^ 0: 

{-(0.5-0.02(f) + 0.5(0.3+0.7k)} = 0. (B7) 

Solving (B6) and (B7): 

a^ = 16.86 . and k = 0.037. 

B2. Second Order Conditions 

It can be shown that: 

5^ErU(TC)1 = -(0.7)(0.7)cf z = -8.2614z < 0 
5k̂  

5'ErU(TC)l = - z{(0.3+0.7k)(0.02)} = -0.0605z < 0 
5V 

Since: 

5'ErU(TC)1 = exp (0.7){(0.5-0.02o^) + (0.3 + 0.7k)} 
5k5cr 

= 0.11397z 

5'ErU(TC)1 \ ' + /5'ErU(TC)l) / 5'ErU(TC)1 \ = 0.4868Z > 0. 
5k5a' / \ 5k' / ' 6-cr / 

From the above derivation, it can be seen that the second-order conditions given by 

(B3), (B4) and (B5) are satisfied. Hence the manager's expected utility is maximized 

when: 

cf = 16.86 k=0.037. 
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APPENDIX C 

MANAGER'S OPTIMIZATION PROBLEM 

(WITH TAXES) 

CI. The Basic Problem 

Max E{U(TS)} with respect to k and d^ 

subject to k<l 

and k > 0, o^>0. 

This is a non-linear constrained optimization problem, and applying the Kuhn-Tucker 

conditions, the Lagrangian equation is: 

L = E{U(TS)} +y(l-k) 

where 'y' is the Lagrangian multiplier. 

The Kuhn-Tucker solution to the above problem is given by: 

5L/5k < 0 , k > 0, k5L/5k = 0 (CI) 

5L/5a' < 0, o" > 0 , o'5L/5a' = 0 (C2) 

5L/5y > 0, y > 0, y5L/5y = 0. (C3) 

As k>0, a'>0 and (l-k)>0, the above inequality constraints reduce to: 

5L/5k = 0 (C4) 

5L/5(f = 0 (C5) 

y = 0. (C6) 
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Again, as y=0 these conditions can be rewritten as: 

5E{U(TS)}/5k = 0 (C7) 

5E{U(TS)}/5cr = 0. (C8) 

C.1.1 Deriving An Expression for E(U(TS)) 

TS = (1-a) W + (k+a - ak)X 

X ~ N ()i,d' ) 

The after-tax total salary(ATTS) for the manager is: 

ATTS = (l-t)(l-a)W + (l-t)(k+a - ak)X 

where 't' is the manager's marginal income tax rate. 

(-ATTS) ~ N {-(l-a)(l-t)W - (l-t)(k+a - ak)p,(l-t)'(k+a - ak)V} 

As (-ATTS) foUows a normal distribution, ê "̂ ""̂ ' foUows a log-normal distribution 

with 

r « o o r , - ^0-t){(-(l-a)W - (k-Kx - ak)n) + l/2(((l-t)(k-Kx - ak))2o2) 

mean — e 

E(U(TS)) = E(l-e^-"0 

= 1- E(ê -̂ '̂ ) 

_ ., (i-t,((-(i.a)W.(k-KX-(xk)M)+l/2|((l-t)(k+a-<xk))2tT2} 

r.1.2 First-Order Conditions 

Applying the first-order conditions of equations (A7) and (A8), and assuming 

P = f((f): 
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5 E / 5 k = e^'"*^'^'^'"**'^ • ^*^' °*'*" * i'̂ i((i-»)0'-«=' • ««k))2<j2) 

(l-t)(l-a){-f(cr') + (l-t)(k+a -ak)G^ = 0 (CQi 

5 E / 5 O ' = e('-')l(-(l-«)W-Ot+a-ak)(j)-t-l/2i({l-t)(k+a-ak,)2(T2! 

(l-t)(k+a - ok) [-r(c5^) + 1/2 (l-t)(k + a - ak)] = 0. (CIO) 

As e{-(l-a)W - (k+a - ak)p + l/2(k+a - a k ) V ^ 0 equation fC9) and (CIO) reduce 

to: 

(l-t)(l-a) {-f(o )̂+ (l-t)(k+a -ak)<j' } =0 (Cll) 

(l-t)(k+a - ak) [-f (0^)+ l/2(l-t)(k + a - ok)] = 0. (CI2) 

As (l-a),(k + a - ak), and (1-t) are each not equal to zero, equations (C9) and (CIO) 

reduce to: 

{-f(a') + (l-t)(k+a -ak)G' } =0 (C13) 

{-r(cr') + 1/2 (k + a - ak)(l-t)} = 0. (C14) 

Solving equations (CI3) and (CI4) : 

k= (2r(G')- a(l-t))/((l - a)(l-t)) (C15) 

0^= f(o')/2f(a'). (C16) 

Applying the conditions k>0 and k<l: 

2f (a") - a(l-t) > 0 (C17) 

and 2f'(o') <(1 - a ) . (C18) 

Combining the conditions given by equations CI7 and CI8 we get: 

(l-t)/2 < f (a') < (l-a)/2 . 
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Differentiating equation (CI5) with respect to a: 

dk/da = l/(l-t)(l-a)'{2f (G )̂ - (1-t)} < 0 (C19» 

dVdoc^ = 2/(l-t)(l-a)M2f (o^) - (1-t)} < 0. (C20) 

C.1.1.3 Shareholder's Problem 

As the total compensation of the manager is tax deductible, the eamings of the 

shareholders is given by: 

Vo = (l-T)(l-a)/(l+r>^ (X-kX-W)dX 

where T is the coiporate tax rate. 

= (l-T)(l-a)/(l+r){(l-k)p - W} (C21) 

dVo/da = {(l-T)/(l+r)} {W} > 0. (C22) 

Hence the value of the firm is maximized as a approaches one. 
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APPENDIX D 

F TEST FOR STRU(n'URAL CHANGES 

Suppose we have data on only two variables, 

Y = Performance 

X = Bonus. 

For illustrative purposes assume data is available for only two periods, n^ 

observations are available for the first period and n^ observations are available for the 

second period. To investigate if there is any change in the performance/bonus 

relationship between 1988 and 1989, denote the performance/bonus relationship to be: 

Y = a, + pi X + u 1988 

= a2 + p2 X + u 1989. 

This would be set up in a matrix form as: 

^2 

n- •»il; 

1 Zi . . 0 0 

1 ^ 2 • • ^ 0 

0 0 . . 1 x^^. 

0 0 . . 1 ^„ , . 7121 

a. 

^ 1 

" 3 

I^V..- . . 

where the 1988 observations have been listed first and then the 1989 obser\ations. The 
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above equation can be rewritten as: 

y = 
7: \X._ 0 

0 X. 
iPi 

a 

P: 

L' 1 

U. 

= Xp + u 

where the data matrix X is a block diagonal. 

The estimates of this equation are given by: 

b = 
\X2 X21 X2 i j 

These estimates are identical to those obtained by the OLS method. 

Now set up the null hypothesis as 

HQ : 
Pi P ||K2 

or putting it in the RP = r framework, 

so that 
R = III -111 and P=0 
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H. 
or 

1 0 - 1 0 

0 1 0 - 1 

t 

« i 

IPI 

« 2 

IP: 

fo 
h 

where I is a unit matrix of order 2. The F statistics to test this hypothesis is 
given by: 

F= (Rb - r)' rR(X'X)-'R'r' (Rb - r)/q 

e'e/(n-k) 

= F(q,n-k) 

where q is the number of explanatory variables. 

Source: Johnston, "Econometric Methods," 1984. 
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