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ABSTRACT

AN EMPIRICAL EXAMINATION OF THE ASSOCIATION BETWEEN

THE ADOPTION OF LONG-TERM PERFORMANCE PLANS AND THE

SUBSEQUENT GROWTH OF RESEARCH AND DEVELOPMENT

EXPENDITURES

BY

Parvez R. Sopariwala

'It is widely believed that the interests of

corporate executives are divergent from their stockholders.

As a result, decisions made by these executives need not

always be in the stockholders' best interests. However,

this divergence of interests is reduced by structuring

incentive compensation schemes that align the interests of

corporate executives and their stockholders by making

management compensation dependent on the company's

performance.

Of the many incentive compensation schemes used,

long-term performance plans are a recent innovation. They

reward executives for achieving accounting numbers based

performance goals over three to six years. These long-term

performance plans are designed to encourage executives to

become long-term oriented. A signal that management has

converted to a long-term orientation is a significant
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growth in their research and development expenditures

(here after called Ran) subsequent to the adoption of a

long-term performance plan.

Fortune 500 companies that adopted performance

plans during 1978-82 were matched with similar companies

that had not adopted performance plans on the basis of

financial year-end, industry SIC codes, sales and security

market betas. It was hypothesized that the adopting

companies' Rab growth would be significantly greater than

that of non-adopting companies. The experimental design

used was a variation of the Interrupted Time-Series design.

The Wilcoxon Hatched-Pairs, Signed-Ranks and t tests were

used to test the hypothesis.

The empirical results of this research indicate

that there was no significant difference in RED growth

between the adopting and non-adopting companies.

Surprisingly, the non-adopting companies' R&D growth was

greater, though not significantly, than that for adopting

companies, indicating a direction opposite to that

specified by the alternate hypothesis.

In an additional test, it was found that there was

no significant difference in the growth of capital

expenditures between adopting and non-adopting companies.

Further, the non-adopting companies' growth in capital

expenditures was greater, though not significantly, than

that for adopting companies.
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CHAPTER 1

INTRODUCTION

A rational man must be guided by the incentive

system within which he operates. No matter what

his personal desires, he must be discouraged from

certain activities if they carry large penalties

and attracted towards others if they carry large

rewards. The carrot and the stick guide scientists

and politicians as well as donkeys.

George Stigler,

Essays in Regulation (The University of

Chicago Press, chicago, 1975), p. 171.

While it would be an exaggeration to suggest that

individuals are at the mercy of the incentive systems

within which they operate, it does not seem unreasonable to

assume that their behavior is influenced by the particular

incentive system they are subject to. The causal link

between incentive systems and human behavior is difficult

to establish in a complex world with complementary and

conflicting incentive systems. It is more prudent to

speculate about the association between an incentive system

and a person's behavior. For example, Sowell (1980), while

not suggesting that minimum wage laws have caused an

increase in black youth unemployment, states that there is

growing evidence of the association between the two.



Corporations are managed by professionals whose

interests often diverge from those of the stockholders.

Hence decisions made by corporate executives will not

always be in the best interests of stockholders. It has

been suggested that this divergence of interests can be

reduced or eliminated by designing management compensation

schemes that align the interests of corporate executives

and their stockholders.

There exist a variety of incentive compensation

schemes of which bonus and stock option plans are the most

widely used. A bonus plan is a short-term incentive plan

whose rewards are based on the company's performance

measured by accounting numbers such as earnings per share

(EPS). Since it is a short-term plan, it has been

criticized for creating incentives for management to be

short-sighted and to increase reported income without

necessarily increasing the value of the company.

A stock option plan is a long-term incentive plan

whose rewards are based on the company's performance

measured through the fluctuations in that company's stock

prices. This plan has been criticized on the ground that it

reinforces the executive's risk-avoiding behavior since his

human capital (i.e., the discounted present value of future

compensation) and his non-human capital (i.e., stock in the

company) are tied to the same company. In addition, many



corporate executives believe that stock prices often do not

reflect the company's performance but are influenced by

factors which are not under the control of corporate

executives.

A new incentive compensation plan called the long-

term performance plan (here after referred to as

'performance plan(s)') has been introduced in the past ten

years. This plan rewards executives on the extent to which

their company achieves accounting numbers based performance

goals set over a period of three to six years. The

performance plan is designed to encourage executives to

remain with the company and work towards the company's

long-term success. An extract from the 1982 proxy statement

of Textron (Table 1.1) reflects that company's expectations'

for the performance plan.

The null hypothesis is that growth in research and

development expenditures (here after referred to as RED)

for adopting companies in the first three years of

operation of the performance plans (i.e., the post-adoption

period) as compared to the three years immediately

preceding the year of adoption of the performance plans

(i.e., the pre-adoption period), is not significantly

different from the RED growth for non-adopting companies

over the same periods. This research expects to reject the

null and conclude that the the adopting companies' RED
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Table 1.1

Extract From Proxy Statement: Textron

'The Board of Directors believes that in order to attract,

retain and motivate key employees, Textron's short-term

incentive programs should be augmented by a long-term

program which, through the grant of awards based on

Textron's long-term performance, will increase the personal

involvement of such employees in Textron's continued growth

and success.‘

Source: ~Textron

Proxy statement dated

March 24, 1982, p. 16.



growth was significantly greater than that of the non-

adopting companies over the same periods. This hypothesis

presumes that executives of the adopting companies will

become long-term oriented. A signal that these executives

have become long-term oriented would be a significant

increase in the growth in RED subsequent to adoption of the

performance plan.

Fortune 500 companies that adopted performance

plans during the years 1978-82 were selected for this

research. These companies were matched with similar

companies that did not adopt performance plans. The

matching criteria were industry (based on two digit SIC

codes), size (sales for the year preceding the first year

of operation of the plan), risk (security market beta) and

financial year-end.

The experimental design chosen for this study was

a variation of what Abdel-khalik and Ajinkya (1979) call

“The Interrupted Time-Series Design". The strength of any

experimental design is dependent on how carefully it

circumvents possible violations of internal and external

validity. This design controls for most violations of

internal and external validity. However, there could be a

self-selection bias which unfortunately is a problem with

all such empirical studies.



Finally, the nonparametric Wilcoxon Hatched-Pairs,

Signed-Ranks test and the parametric t-test were used to

determine the significance of the results.

This research is divided into eight parts. Chapter

2 briefly examines agency problems that confront a

corporation and the usefulness of an effective incentive

compensation package to reduce such agency problems.

Chapter 2 also discusses the development of normative and

positive theories of executive incentive compensation.

Finally, an examination of positive theories is undertaken

in Chapter 2.

Chapter 3 initially discusses two executive

incentive compensation plans widely used by industry; bonus

and stock option plans. Chapter 3 concludes with an

examination of performance plans.

Chapter 4 evaluates the nature of RED and

discusses the distinction between RED and capital

expenditures. Chapter 4 suggests that RED is a good

surrogate for management's long-term oriented resource

allocation decisions and then discusses why RED is a better

surrogate than capital expenditures.

Chapter 5 develops the general hypothesis about

the association between adoption of performance plans and

management's resource allocation decisions, (i.e. RED).



Chapter 5 next develops the operational hypotheses that

have been empirically examined. Finally, chapter 5

discusses the various assumptions that might limit the

effectiveness of the results of this research.

Chapter 6 discusses methodology and explains the

procedure for selection and matching of adopting companies

with non-adopting companies. Next, chapter 6 proposes the

experimental design and evaluates possible violations of

internal and external validity. Finally, chapter 6 suggests

appropriate statistical tests and discusses sources from

which data was collected for this experiment.

Chapter 7 discloses the results obtained by

applying the Wilcoxon and t-tests to the empirical data

collected. Chapter 8 discusses the results presented in

chapter 7 and evaluates several explanations for the

results.

Chapter 9 concludes this research by discussing

the implications of the results and offering several ideas

for additional research in the field of executive incentive

compensation.



CHAPTER 2

INCENTIVES AND MANAGEMENT BEHAVIOR

The directors of such (joint-stock) companies,

however, being the managers rather of other

people's money than of their own, it cannot well

be expected, that they should watch over it with

the same anxious vigilance with which the partners

of a private copartnery frequently watch over

their own. Like the stewards of a rich man, they

are apt to consider attention to small matters as

not for their master's honour, and very easily

give themselves a dispensation from having it.

Negligence and profusion, therefore, must always

prevail, more or less, in the management of the

affairs of such a company.

Adam Smith. Winn.

(Modern Library, 1937): P. 700.

In the opening quotation, Adam Smith suggests that

the corporate form of organization, or the joint-stock

company, is inherently inefficient. Fama and Jensen (1983)

state that the organization that survives in any activity

is one which delivers the product or service demanded by

the customer at the lowest price. Hence, an inherently

inefficient organization would not survive. However, the

corporate form of organization (i.e., the corporation) has

not only survived but has become widely prevalent.

Researchers have long been interested in the reasons behind

the survival of the corporation whose top executives'



interests do not always coincide with those of their

stockholders.

2-1 Assn2x_2rehlem§_in_a_serncraticn

Fama and Jensen (1983) suggest that corporations.

survive because their contract structures separate the two

important components of the decision process: the decision

management (i.e., initiation and implementation of

decisions) and decision control (i.e., ratification and

monitoring) functions. Fama and Jensen (1983) also contend

that separation of decision management and decision control

at all levels of the corporation helps to limit the power

of each individual agent to expropriate for himself a

larger than deserved share of the corporation's wealth. In

addition, the efficiency of such a separate decision system

can be buttressed by incentive systems that reward agents

fulfilling both the decision management and decision

control roles.

This research is primarily concerned with

incentive systems that reward agents fulfilling the

decision management role at the very top of the

corporation, i.e., its top corporate executives. Such

incentive systems are expected to lead to goal congruence

between the top executives (or agents) and the Board of
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Directors (or principals) who alternatively are agents for

the stockholders.

Though the ideal incentive structure might be one

which rewards the agent on the basis of his effort, Jensen

and Neckling (1976) point out that it is practically

impossible for the agent's effort to be personally observed

_by the principal. Therefore, the principal may incur costs

to monitor the agent's actions. On the other hand, an agent

might expend resources (bonding costs) to protect the

principal against any losses resulting from his aberrant

activities. Finally, some output may still be lost through

the divergence of the agent's actions because the costs of

full enforcement exceed the benefits. This is called "the

residual loss' and together with monitoring and bonding

costs, makes up what Jensen and Meckling (1976) define as

”agency costs'.

Therefore, a good incentive system should minimize

agency costs so that the residual claimants (the

stockholders) get a larger portion of the wealth created.

However, the design of an optimal incentive structure

depends on a comprehensive theory of executive incentive

compensation. Such a theory would guide companies as to

what incentive structure would best fit their needs.
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2-2W
ICI' : !'

Raviv (1985) points out that research on incentive

compensation schemes should explain the characteristics of

compensation contracts observed in industry and various

management decisions which could be induced by such

compensation contracts. While theories could be normative

or positive, this research is actually concerned with

examining a positive theory which hypothesizes an

association between the adoption of performance plans and

subsequent growth in the adopting company's RED. However,

in order to better appreciate the overall framework of the

theories of executive incentive compensation, it is useful

to first briefly examine the existing normative theory and

then discuss the positive theories of executive incentive

compensation.

2.2.1W31:

Wheaties

Keynes (1891) defines a "normative“ science as a

body of systematized knowledge discussing criteria of what

ought to be. In the context of executive incentive

compensation, a normative theory would explain why

compensation contracts ought to be changed, why companies

should use different schemes of incentive compensation or

what contractual provisions should be adopted in certain
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decision settings. However, as Larcker (1983) correctly

points out, there is no such general or normative theory of

incentive compensation.

2.2.2Win

WM

Keynes (1891) again defines a "positive" science

as a body of systematized knowledge concerning what is.

This would imply that a positive theory is independent of

any ethical or normative judgments. On the other hand,

Friedman (1953) suggests, in terms of economics but equally

applicable here, that normative economics cannot be

independent of positive economics. Friedman (1953) adds,

"Any policy conclusion necessarily rests on a prediction

about the consequences of doing one thing rather than

another, a prediction that must be based - implictly or

explicitly - on positive economics" (p. 5).

In the context of this research, Friedman's (1953)

statement would imply that a normative theory of executive

incentive compensation can only be established after

examining how various alternative incentive systems react

to a multitude of decision settings. As an analogy, Jensen

(1983) considers normative and positive theories in the

context of a decision process, where normative theory

represents the objective function to be maximized and
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positive theories represent the way the world works and are

the constraints to the decision problem.

There are currently two branches of positive

theories of incentive compensation based primarily on the

methodology used. One branch is what Jensen (1983) calls

the "principal-agent" literature and the second branch is

what Chow (1984) calls the "economic consequences"

literature. As Jensen (1983) states, "...both literatures

address the contracting problem between self-interested

maximizing parties and both use the same agency cost

minimizing tautology (although not necessarily stated in

that form)" (p. 334)

2.2.2.1 The Principal-Agent Literature

Host principal-agent literature is non-empirical

and analytical although some recent studies have

empirically tested the analytical models constructed under

this framework (Chow, 1983; Uecker, Schepanski and Shin,

1985; waller and Chow, 1985). According to Jensen (1983),

this literature is concerned with the impact of variables

such as uncertainty in the environment, information

structure and preferences of parties on observed

contracting practices.

Baiman (1982) states that one part of this

literature deals with the assessment of the ex-ante value
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of information and the design of procedures to use that

information. The value of information is studied in the

context of pre-decision information, pre-contract

information, public post-decision information etc.. For

example, Penno (1984) developed conditions under which the

agent would communicate his private pre-decision

information to the principal.

Another part of this literature determines if the

results of agency research concerning the use of

information are consistent with observed business

practices. Baiman (1982) cites several analytical studies

on subjects such as responsibility accounting (Baiman and

Demski, 1980), cost allocations (Zimmerman, 1979),

participative budgeting (Baiman and Evans, 1981) and

standards (Demski and Feltham, 1978). The analytical

results of these studies were found to be consistent with

many commonly used procedures.

Most of these analytical studies are vague about

the role of incentive compensation. For example, Penno

(1984) defines the agent's compensation as a function of

the productive outcome and the agent's report. Baiman and

Evans (1983) define the agent's compensation as a function

of the company's outcome, the implementation of a certain

information system and whether communication between the
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parties is permitted. However, a few studies have

considered incentive compensation in their models.

One such study by Demski and Feltham (1978)

examined conditions under which use of budgetary control

systems could be induced in an economic setting. They

introduced a budget based incentive contract wherein the

agent's compensation was based on a budgeted outcome which

separated the set of possible outcomes into favorable

(e.g., salary and bonus) and unfavorable (e.g., only

salary). As mentioned earlier, recent studies have

empirically tested the analytical models constructed under

the principal-agent framework. Chow (1983) tested certain

hypotheses analytically derived by Demski and Feltham

(1978) and found them valid. Chow (1983) found that, given

a choice between a budget-based contract and a fixed-pay

contract, subjects with low skills tended to select the

fixed pay contract whereas subjects with greater skills

selected the budget-based contract. These studies

illustrate the cause and effect relationship existing

between incentive compensation schemes and employee

behavior.

In another study, Lambert (1984) designed an

optimal compensation structure that would encourage

executives to smooth reported income. In that study,

Lambert (1984) proposed a two-period contract wherein the
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agent's compensation in the first period was dependent on

the first period's production and the second period's

compensation was based on the first and second period's

production. Finally, Baber (1985) suggested a budget-based

compensation, similar to that used by Demski and Feltham

(1978), to induce executives to incur discretionary

expenses that yield future cost savings. He argued that an

executive on a budget-based compensation plan is more

likely to invest in projects that yield future savings when

the cost budgets are tight than when they are easy to

achieve.

Inspite of the Demski and Feltham (1978), Lambert

(1984) and Baber (1985) studies, there has been little

emphasis in this principal-agent research on the issue of

predicting executives' actions as a result of various

incentive compensation schemes available. Perhaps, as

Jensen (1983) suggests, tractability problems may limit the

richness of input into these analytical models. Therefore,

given the current state of development, it is unlikely that

the present issue of an association between the adoption of

a performance plan and the subsequent growth in RED could

be resolved using this analytical framework.
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A

2.2.2.2 The Economic Consequences Literature

The economic consequences literature which is

mainly empirical "...seeks to explain how firm's accounting

and resource allocation decisions are determined, and how

these decisions affect selected economic agents or

entities" (Chow 1984, p. 4). As most of the company's

accounting and resource allocation decisions are made by

management, this literature puts management at the center

of its universe. Since this research examines the

association of performance plan adoption with a change in

managerial action, it falls within the purview of the

economic consequences literature.

Chow (1984) suggests that an executive's utility

could be a function of the following variables: income,

wealth (human and nonhuman capital), leisure and

psychological factors such as respect from one's peers.

Since the income variable is objectively determined, it is

most commonly used as a surrogate for an executive's

utility. The determination of such income is specified by

the executive's contract and is expected to be a function

of the company's reported financial performance.

Further, Chow (1984) indicates that the reported

financial performance of a firm is determined jointly by

the realized outcomes of resource allocation decisions

undertaken by management as well as accounting procedures
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applied to such outcomes. Therefore, an executive whose

income depends on his company's financial performance,

might manipulate either the actual resource allocation

decisions or the accounting methods that evaluate the

outcomes of such decisions, or both. Since the decision to

incur RED is clearly a resource allocation decision, future

discussion is limited to resource allocation decisions and

not accounting methods.

Very few studies have sought to find an

association between incentive compensation schemes and

management's resource allocation decisions. Host of the

studies that have considered incentive compensation have

done so almost as an after-thought. They have often used

the concept of incentive compensation in their thinking but

have either ignored it or dealt with it casually in their

methodology.

An ideal example of such studies is the research

regarding the impact of SFAS No. 2 on resource allocation

decisions. Dukes, Dyckman and Elliott (1980) and Horowitz

and Rolodny (1980) attempted to examine the motivations of

executives of RED capitalizing companies who, pursuant to

SFAS No. 2, were required to write off their RED in the

year of incurrance. It was expected that the RED

capitalizing companies would reduce RED since expensing it

would reduce net income and therefore management
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compensation. However, Dukes, Dyckman and Elliott (1980)

only mentioned that nearly all the companies in the

experiment had incentive plans whereas Horowitz and Rolodny

(1980) made no mention about the existence of incentive

compensation schemes.

In other studies, the existence of incentive

compensation schemes was treated as a dummy variable and

used along with other criterion variables like size,

leverage, etc., to explain managerial actions, such as

choice of accounting techniques (2mijewski and Hagerman,

1981: Holthausen, 1981: Bowen, Noreen and Lacey, 1981) and

voting and lobbying behavior (watts and Zimmerman, 1978).

Holthausen and Leftwich (1983) state that the dummy

variable representing the existence of management

compensation plans such as bonus plans was significant at

5% in only one of the four above mentioned studies.

However, some recent studies have stopped using

the existence of management compensation plans as a dummy

variable. Abdel-khalik (1984) used the sum of salary and

bonus paid to top executives while attempting to determine

if executives chose income increasing accounting methods in

situations where they expect their income-based bonus to

increase as a result of that choice. Benston (1985),

Coughlan and Schmidt (1985) and Murphy (1985) conducted

studies seeking support for the hypothesis that executives
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did act in their stockholder's interests. In these studies,

Benston (1985) used salary, bonus, profit-sharing and

fringe benefits, Coughlan and Schmidt (1985) used salary

and bonus whereas Murphy (1985) used different definitions

of executive compensation including salary, salary and

bonus, deferred compensation, total compensation etc..

Summarizing the results of the last three studies, Jensen

and Zimmerman (1985) state, "These three papers, taken

collectively, suggest that executive compensation plans,

board level discipline of poorly performing managers, and

managers' shareholdings in their firms help align the

interest of managers and shareholders." (p. 5).

Larcker (1983) used a different approach in

studying the impact of a change in management compensation

scheme on management's resource allocation decisions.

Instead of considering management compensation as a

combination of salary, bonus, stock options etc., he

isolated the impact of just one ingredient of management

compensation schemes, namely performance plans. The

rationale was to examine if the adoption of a new

incentive compensation scheme such as performance plans had

the expected impact on management's actions. Larcker (1983)

found that companies which adopted performance plans

exhibited a significant growth in capital expenditure and a

favorable market reaction in the period following adoption
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of a performance plan. Larcker (1983) wanted to consider

RED and advertising along with capital expenditures but

data on these two expenses were not readily available.

This research focuses on RED to determine if a

significant association can be established between the

adoption of performance Plans and RED growth.

The next chapter analyzes the more widely-used

incentive compensation schemes: bonus and stock option

plans and leads into a discussion of performance plans

which are the subject of this research.



CHAPTER 3

AN ANALYSIS OF EXECUTIVE INCENTIVE COMPENSATION SCHEMES

The executive incentive compensation schemes

discussed in this chapter are widely used, either alone or

in combination with other schemes, to reward top corporate

executives. These schemes vary in two major ways. First,

they are either based on accounting numbers such as

Earnings per Share (EPS), Return on Investment (ROI) etc.

or on stock prices. Second they either measure performance

over one year (i.e., a short-term measure) or over a period

of years (i.e., a long-term measure) (Larcker, 1983). The

matrix in Table 3.1 should facilitate understanding of the

major schemes.

3.1 W

These plans usually compensate top executives in

the form of a bonus which is accumulated in a bonus pool.

The computation of the bonus pool is based on achieving

desirable accounting numbers such as EPS, ROI etc.. For

example, Raplan (1982) reports that the General Motors

Bonus Plan requires that earnings be greater than 7% of net

capital before any bonus is credited to the pool. Second,

8% of the earnings that exceed 7% of net capital but not
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Table 3.1

A Matrix of Incentive Compensation Schemes

 

 

 

Wigs!

Shert_Ierm LQHS_T££m

Accounting numbers Bonus Plans Long-term perfor-

mance plans

Stock prices NA Stock options

where,

NA - Not applicable since stock prices cannot be

considered short-term.
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15% of net capital, is transferred to the pool. Third, 5%

of the amount of earnings that exceed 15% of net capital is

transferred to the pool. Finally, the total amount credited

to the pool should not exceed the amount of common stock

dividend paid that year.

Bonus plans are widely used by corporations. The

Conference Board (1982) reports that bonus was the most

popular incentive plan in 1981. Out of 1171 companies

studied, about 78% of them had bonus plans as of May 1982.

The amount of bonus paid as a percentage of salary varied

between 49% in the construction industry to 29% in

commercial banking.

Bonus plans, like other management compensation

plans have been used primarily to alleviate the lack of

goal congruence between top corporate executives and the

stockholders of their company. Smith and Watts (1982)

suggest that divergent motives of executives and

stockholders can be controlled by establishing incentive

compensation schemes which reward executives for taking

actions that maximize the value of the company. Murphy's

(1985) study found that market returns (used as a surrogate

for the company's value) were strongly positively

correlated with management compensation. He also found that

a 10% increase in the rate of return raised the bonus

awarded to executives by 12%. These results suggest that
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bonus plans assist in aligning the interests of executives

and stockholders.

Smith and watts (1982) state that incentive

provisions of compensation plans like bonus plans help

control four problems commonly resulting from a divergence

of interests between corporate executives and stockholders.

These problems are the "horizon" problem, the

"renegotiation" problem (partially considered under the

"risk aversion" problem since incentive compensation could

substitute for an upward renegotiation of salary), the

"risk aversion" problem and the "underpayment of dividend"

problem. This research considers the "risk aversion" and

"horizon" problems as most important and believes that

their alleviation is crucial for an effective incentive

system.

The "risk aversion" problem arises when executives

are only paid fixed salary with changes in the value of the

company having no effect on their compensation. Smith and

Watts (1982) argue that such executives are likely to

undertake relatively safe projects that reduce the variance

of cash flows and may even reject positive NPV projects.

Such a choice of low risk projects could reduce the value

of the company. However, company value would not concern

fixed salary executives since they expect no benefit from

the successes of the risky projects but could lose their

jobs if these projects failed. Therefore, an incentive



26

compensation scheme should induce executives to undertake

high-risk, high-return projects.

Smith and Watts (1982) suggest that bonus plans

might be useful in lessening the "risk aversion" problem

since bonus is usually paid after a certain level of income

is earned. This might induce executives to undertake risky

projects and attainment of that level of income above which

bonus would be paid. On the other hand, it is argued that

bonus, being a short-term plan, is unlikely to induce

executives to look to the future. Their concern would be to

maximize current year's income and they may not accept

high-risk projects which might have high returns in the

future. Actually, Smith and Watts (1982) themselves write

off this option like provision in most.bonus plans as a

"blunt tool" in reducing the "risk aversion" problem.

Therefore, the impact of bonus plans in lessening the "risk

aversion" problem is debatable and, at best, minimal.

The "horizon" problem occurs because executives

are normally rewarded for their contribution to the

company's success only while in the employ of the company.

This might induce them to turn down projects with positive

NPV but long payback periods since cash inflows may

materialize in the long-term after they have left their

employer whereas cash outflows would be incurred in the

near term. Kaplan (1982) suggests that such " horizon"

problems can be avoided by designing "golden handcuffs"
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empowering bonus committees to defer payment of bonus for a

few years and forfeit the bonus if the employee leaves

before a specified period is up. Towers, Perrin, Forster

and Crosby (1980) report that about 64% of the largest

industrial companies have adopted some form of the "golden

handcuffs" provision.

Critics of bonus plans have suggested that these

plans have created management incentives to increase

reported income without necessarily increasing the economic

value of the firm. However, a recent study by Healy (1985)

suggests that bonus plans need not always lead to a desire

to increase income. He found that executives were willing

to increase net income through discretionary accruals if

their bonus increased as well. However, in extreme

situations where the net income before discretionary

accruals was either too high or too low to affect bonus,

he found that executives were willing to use discretionary

accruals to decrease net income.

In addition, Raplan (1982) suggests that bonus

plans could induce maximizing of annual earnings via

actions such as repurchasing debt, selling preferred stock

at a discount, selling off assets whose market value is in

excess of book value, underfunding RED etc.. Banks and

Wheelwright (1979) provide some evidence about executives

attempting to reduce the negative effect of lower net

income on their bonus by reducing capital expenditures,
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RED, product development, human resource development,

customer service, maintenance and quality control.

3.2W

A stock option confers upon an executive the right

to purchase stock in his company at a certain price within

a specified time period. Stock options are widely-used by

large companies. Frederic W. Cook E Co., Inc. (1981)

surveyed the Fortune 200 companies and found that 170 had

stock option plans in 1980.

Stock options are also employed to lessen the

conflicting aspirations of executives and stockholders

caused by the "risk-aversion" and "horizon" problems (Smith

and Watts, 1982). The "risk aversion" problem is controlled

by conferring stock options to top executives. Since top

executives are, or at least have the potential to be,

stockholders in the company, they will choose to eliminate

or lessen agency costs borne by stockholders.

In addition, since stock options can be converted

into stock only if a certain price is attained, the

executive has an incentive to accept high-risk, high-return

projects. In a study of 29 large conglomerates, Benston

(1985) found that the gains and losses of top executives

was commensurate with stockholders' gains and losses. These

executives' gains and losses from the company's stock price

movements were much larger than their remuneration
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(considered by the study to be salary, bonus, profit-

sharing and an additional 20% for fringe benefits).

Finally, stock options also alleviate the

"horizon" problem since owning stock permits executives to

enjoy the rewards from their actions even after they have

retired. As Kaplan (1982) explains, stock options are

designed to motivate executives to strive for the company's

long-term health instead of short-term profits.

However, stock options do have their critics.

Kaplan (1982) suggests two factors which could limit the

desirability of stock options. First, stock options would

tend to reinforce an executive's risk-avoiding behavior

because both, his human capital (i.e., the discounted

present value of future compensation) and non-human capital

(i.e., the company's stock) are tied to the same company

with no opportunity to diversify. This might inhibit him

from undertaking risky investments. Second, there is no

direct causal relationship between management's performance

and stock prices which are often influenced by factors

beyond the control of management, e.g., the state of the

economy, political factors, interest rates etc.. Bickford

(1981) reports that stock prices were stagnant or even

declining in the 19708 despite strong earnings

performances.

In addition, Rappaport (1978) suggests that stock

options may not be effective in influencing the executive
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to be long—term oriented if he is able to earn larger

rewards from short-term accounting numbers based

compensation (i.e., bonus plans) than through stock

options. In such a case he might devote his energies to

activities which primarily inflate current accounting

numbers.

3.3 _Lens:t=rm_22rfermause_zlan§

A performance plan could be defined as a long-term

compensation plan where executives are rewarded on the

extent to which their company achieves performance goals

set over the period of the plan. A performance plan is

designed to encourage executives to remain with the company

and work toward the company's long-term success. According

to Bickford (1981), the popularity of performance plans has

increased substantially since 1971 when Akzona, Amstar, J.

C. Penney and CBS received stockholder approval to

introduce these plans. Rich and Larson (1984) report that

nearly 40% of the Fortune 500 companies have some form of

performance plan and that payments under these plans could

exceed $1.5 billion over the next ten years.

These plans are designed to avoid most of the

pitfalls inherent in the bonus and stock option plans. They

are expected to be an improvement over bonus plans since

they consider a longer period of time than do bonus plans,

thereby expanding the executives' decision horizon and
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making them long-run oriented. In contrast to bonus plans,

performance plans specify a certain goal (measured in

accounting numbers), to be achieved in a period of three to

six years. On the other hand, these plans are created

partly as a result of the executives' frustration with the

haphazard behavior of the stock market in the 19708. As

Bickford (1981) reports, companies found their stock prices

remaining constant or even declining in spite of strong

earnings performances. These plans also alleviate the "risk

aversion" and "horizon" problems which cause a divergence

between actions taken by corporate executives and actions

preferred by stockholders.

The "risk aversion" problem is mitigated by

permitting performance awards to be paid in addition to the

executive's salary. These plans have an option-like

characteristic since the amount of performance award

depends on the percentage of the performance goal achieved.

Therefore, an executive should be willing to undertake

high-risk, high-return projects since that would allow him

to.earn larger awards. As an example, refer to Table 3.2

and the performance plan extract for Emerson Electric. It

can be observed that 70% of the performance shares would be

"earned" if EPS in 1981 was greater than or equal to $3.55

but less than $3.60. Hence, if an executive eligible for

this plan has been allotted 100 performance shares whose

market value at the end of the award period was determined
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Table 3.2

Characteristics of selected Performance Plans

 

 

Eneraen_Ele2tris_Il211_fiaeallrear_adentienl

Type of plan: Performance share

Award period: 5 years

Performance measure: Earnings-per-share (EPS)

- % of shares

Initial targetS: 1281.323 Learned_eutl

2 $3.60 100

(1976 EPS=$2.05) < $3.60 but 3 $3.55 70

< $3.55 but 5 $3.48 50

< $3.48 0

Form of payment: '20% cash and 80% common stock

Tere_I121§_fissal_xear_adeetienl

Type of plan: Performance unit

Award period: 5 years

Performance measure: Return-on-invested capital of

Toro compared to return-on-

invested capital for selected

competitors (relative ROI)

% of units

Initial targets= Belatire_BQI learned_eutl

2 75% 100

< 75, but 250 Prorated between

< 50 0

Value of unit: Book value per common share at

the end of the award period

Form of payment: Cash or common stock

 

Source: Larcker (1983, p. 7)
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at $10 per share, then he would be entitled to $700

[(0.70)(100)(10)] if the EPS was say, $3.57.

The "horizon" problem is mitigated since

performance plans usually reward executives after the award

period (usually three to six years) has elapsed. Since the

reward is determined only after the award period has

elapsed, an executive leaving before the completion of the

award period is usually entitled to nothing. In addition,

Larcker (1983) points out that most of these plans are

over-lapping (i.e., a new performance plan is introduced

every year or every two years). Hence an executive

participates in several over-lapping plans at the same

time.

In addition to reducing the "risk aversion" and

"horizon" problems, performance plans have several other

features. First, performance goals are based entirely on

accounting measures, which as Bickford (1981) explains,

could be either absolute measures (i.e., growth in the "

company's EPS) or relative measures (i.e., the company's

EPS growth as compared either to EPS growth of a "peer"

company or EPS growth for the entire industry). Table 3.2

gives two examples of performance goals chosen by

companies. Bickford (1981) states that the use of

performance goals based on accounting numbers circumvents

the haphazard nature of stock prices by permitting

executives to share in the company's growth and be rewarded
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for achieving improvement in the company's performance in

terms of accounting numbers.

Second, compensation earned by an executive is

based on "units" or "shares" allotted to him before the

award period begins. If "units" are allotted, then each of

these units have a predetermined value based on accounting

numbers (e.g. book value of a share when the award period

lapses). These plans are called "performance units". On the

other hand, if "shares" are allotted, then the compensation

earned is based on the stock prices at the end of the award

period. These plans are called "performance shares" and

they do indirectly involve the influence of the stock

market (Larcker, 1983). Finally, even though compensation

may be determined using stock prices or book value of

stock, the final payment could be made in cash, stock or

both.

There is, however, some disagreement regarding the

effectiveness of performance plans. Rich and Larson (1984)

believe that many companies still have very generous bonus

plans. Therefore, it is possible that executives may be

motivated primarily by the bonus plans at the expense of

performance plans. For example, Louis (1984) reports that

the base salary of the chief executive of Holiday Inns was

$300,000 in 1983 and his bonus was nearly double that

amount. Holiday Inns also has a long-term incentive plan '

which measures the company's performance over a five year
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period. The chief executive's reward from such a plan

averaged only $46,000 a year over the past five years.

In addition, Rich and Larson (1984) found that

about 85% of the companies using performance plans used EPS

growth, either alone or in combination with some other

measure, as their performance measure. Rich and Larson

(1984) think that companies use EPS as a performance

measure because they believe that an increase in EPS will

drive up stock prices. In their view, these plans are not

concentrating on the creation of economic value (which they

define as the excess of a company's return on equity over

its cost of capital) but on the creation of increased EPS

and hence may not increase the economic value of the

company in the long-term.

Finally, Louis (1984) suggests that financial

goals should be replaced by an objective performance

measure such as stock-price appreciation plus dividends.

However, this suggestion is unlikely to be taken seriously

since one of the primary reasons for the introduction of

these plans was to remove the link between the performance

measure and stock prices.

Therefore, performance plans, although based

primarily on accounting numbers, do not rely on the

haphazard nature of the stock market to evaluate

management's performance (Bickford, 1981) and are not

expected to turn executives into short-term income
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maximizers. Since these plans are expected to be widely

used and cost companies about $1.5 billion over the next

decade (Rich and Larson, 1984), it is necessary to evaluate

their effectiveness in meeting their objectives.

Having discussed the major executive incentive

compensation plans, performance plans have been chosen as

the surrogate for long-term incentive plans. The next

chapter evaluates RED, contrasts it against capital

expenditures and justifies why it is a better surrogate

than capital expenditures for the long-term commitment of a

company.



CHAPTER 4

AN EVALUATION OF RESEARCH AND DEVELOPMENT EXPENDITURES

As discussed in chapter 2, Larcker (1983) sought

an association between adoption of performance plans and a

change in management attitudes toward the long-run

reflected by increased growth in capital expenditures. He

matched companies adopting performance plans with non-

adopting companies, compared their capital expenditures and

found that adopting companies exhibited significant growth

in capital expenditures after adoption as compared to non-

adopting companies.

Although Larcker (1983) assumed that corporate

investment included RED, advertising expenses and capital

expenditures, he was forced to use capital expenditures

because data on the other two expenditures was not readily

available. This is hardly surprising since SFAS No. 2,

which set disclosure requirements for RED, was applicable

only to annual reports issued after January 1, 1975. While

both, RED and capital expenditures are considered

surrogates of management's commitment to the long-run, this

research adopts RED because it is a better surrogate for
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management's long-term orientation than capital

expenditures.

In this chapter, capital expenditures and RED are

compared and arguments as to why RED is a better surrogate

than capital expenditures for management's long-term

orientation are advanced.

4.1MW

4.1.1W

In general terms, capital expenditures are

incurred on the acquisition, modification and improvement

of tangible assets. These assets include plant and

equipment, land, buildings, vehicles, pollution abatement

equipment etc.. In addition, a substantial portion of

capital expenditures represents replacement of assets every

few years.

On the other hand, the Financial Accounting

Standards Board (FASB) issued SFAS No. 2 in 1974 requiring

the expensing of RED in the year incurred. According to

Bierman and Dukes (1975), the FASB's main reasons for

promulgating SFAS No. 2 were the substantial risk of

failure associated with RED, the lack of causal

relationship between specific RED expenditures and the

benefits accruing there from, RED not meeting the

accounting definition of an "asset", the problem of
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matching RED and revenues and finally, the usefulness of

RED data for investment decisions. While the FASB's reasons

have been criticized by Bierman and Dukes (1975), they

confess that requiring expensing of RED may have been the

most feasible solution to obtain comparability in the

financial statements.

Research and development is defined in paragraph 8

of SPAS-2 as follows:

a. Research is planned search or critical

investigation aimed at discovery of new knowledge

with the hope that such knowledge will be useful

in developing a new product or service

(hereinafter "product") or a new process or

technique (hereinafter "process") or in bringing

about a significant improvement to an existing

product or process.

b. Dgxglgpmgn; is the translation of research

findings or other knowledge into a plan or design

for a new product or process or for a significant

improvement to an existing product or process

whether intended for sale or use. It includes the

conceptual formation, design and testing of

product alternatives, construction of prototypes,

and operation of pilot plants. It does not include

routine or periodic alterations to existing

products, production lines, manufacturing

processes, and other on-going operations even

though those alterations may represent

improvements and it does not include market

research or market testing activities. (p. 1010)

(emphasis in original)

While most capital expenditures are incurred for

replacing or expanding facilities with existing technology,

FASB considers RED an investment in the discovery of new

knowledge and technology.
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4-1-2 Win!

One reason why management would not be indifferent

between spending a certain portion of its resources on RED

versus capital expenditures is the different amount of risk

and uncertainty associated with each. Bisio and Gastwirt

(1979) state that returns from RED are more uncertain than

from capital expenditures because RED returns typically have

a longer time horizon. Capital expenditures involve a

certain outlay for an uncertain benefit. On the other hand,

RED involves an uncertain outlay for an uncertain benefit.

The uncertainty also makes selecting a project difficult

since neither the project's cost and time needed for

completion (Mansfield, 1982) nor it's expected profitability

(Beardsley and Mansfield, 1978) can be accurately estimated.

In addition, Mansfield (1982) suggests that the

risk of commercial failure is often greater than the risk of

technical failure. He adds:

...an RED project's likelihood of economic success

is the product of three separate factors: (1) the

probability of technical success, (2) the

probability of commercialization (given technical

success), and (3) the probability of economic

success (given commercialization). (p. 24)

Mansfield (1982) suggests that commercial risks are often

more substantial than technical risks. This appears

reasonable considering that about 78% of total RED costs

are for development projects (National Science Foundation,

1979). Mansfield (1982) cites a study of three companies
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where 60% of RED projects were technically complete, 30%

were commercialized but only 12% of all RED projects were

an economic success.

Mansfield et. a1. (1977) state that some tentative

and experimental estimates have been made of the marginal

rate of return from RED by including RED as an input into

the production function. They state that the return on RED

is quite high. For example, Bailey (1972) found pretax

rates of returns from RED investments were between 25% and

35% for the pharmaceutical companies that he studied. The

high rate of return can be explained as a trade-off against

the riskiness of the RED projects. As Mansfield (1982)

states,

The message to managers is clear: putting funds

into RED may prove an economically attractive use

of resources over the long run, but short-term

fluctuations in returns do occur. Successful

management of innovation requires a generous time

horizon. (p. 27)

Finally, every company faces the risk that it

might not be able to enjoy the benefits from new

information created through its successful RED efforts

since some company might either improve on the results

obtained or duplicate the results with minor modifications.

Arrow (1962) suggests that the owner of such information

would need legal protection. In reality, no amount of legal

protection is sufficient for an intangible like information

which would be revealed once it is used. Patents and
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copyrights cannot protect information completely since, as

Arrow (1962) points out, "...there are enormous

difficulties in defining in any sharp way an item of

information and differentiating it from other similar

sounding items" (p. 615). Thus short-term oriented

executives will not undertake such risky projects.

4.2W

Winnings

Capital expenditures are an inferior surrogate for

management's long-term orientation as compared to RED

because most capital expenditures are concerned with

existing technology. Capital expenditures are usually

incurred to replace or expand existing facilities at the

existing level of technology. Such an expansion of existing

facilities is hardly adequate to ensure the company of its

long-term survival especially if it is competing in a

dynamic world market. An appropriate example would be the

U.S. steel industry with its out-moded factories. It is

unlikely that an additional factory with the same

technology would help U.S. steel companies compete with the

Japanese. Such a company could only survive if it could use

mdre technologically advanced factories than are being used

by the Japanese.

Although some capital expenditures are incurred to

build more technologically advanced factories, such
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construction is usually the result of RED efforts of the

company or it's plant manufacturer. Therefore, all capital

expenditures that contribute to a company's long-term

survival do result from it's successful RED efforts or

those of other companies.

Mansfield (1982) puts the role of RED in proper

perspective as follows:

American companies usually have been at the

forefront of new technology. Their long-term

profitability as well as their present success in

the marketplace have often come largely from new

products and processes. And these products and

processes have come largely, if not exclusively,

from an active commitment to RED. (p. 23)

First, Mansfield (1968) states that there is a

close relationship between RED and the total number of

important inventions produced. In addition, Bailey (1972)

found a relationship between earnings over time and the

number of patents held. Therefore, there is an indirect

relationship between RED and future earnings.

Second, Terleckyl (1980) states that technical

change can be induced because RED leads to innovations

which lead to more efficient production. Mansfield (1982)

states that data from several industries show that a

company's future productivity is closely associated, though

with a time lag, to its RED.

Third, Ross (1985) states that a company needs RED

to give it a competitive edge. Ross (1985) states that 0.8.
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companies have been slow in applying the product of their

RED efforts (e.g., robotics, processors, software) to the

manufacturing process. Therefore, the United States needs

new technology resulting from increased RED effort to

compete with less developed countries and their lower labor

costs. Finally, RED leads to improved products which

increase future sales. A study by Parasuraman and Zeren

(1983) found evidence of the lagged effects of RED in

sales.

Considering the previous discussion on the

usefulness of RED, corporations might be expected to spend

an ever-increasing amount on RED. However, Business Week

(1976) reported that real RED by industry actually declined

by 12% for the decade 1965-75. The outlay for industrial

research in 1968 was $21.1 billion in constant dollars and

did not exceed that amount until 1978, when the amount was

$22 billion (Business Week, 1980). Such a state of affairs

indicates that there were circumstances, other than the

corporation's inherent need to survive as an entity, which

were influencing management's decisions on RED.

Many reasons have been given for this decrease in

industrial RED. One reason is that management became

extremely cautious and unwilling to spend large amounts on

RED which could help future profitability but gain nothing

for the current year's income (Business Week, 1976). Alfred
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Rappaport (Business Week, 1978) stated that one reason why

the U.S lagged in RED was because executive compensation

systems were based on short-term earning results.

However, Business Week (1984) reports that RED

spending has rebounded and continues its steady climb. They

report that companies in their study have, since the late

19708, increased their RED at a rate which outran inflation

by about 6%. While a multitude of factors played a part in

this rebound, it is possible that the adoption of

performance plans was a major factor.

This concludes a brief evaluation of RED which is

the other variable in this research. The next chapter

develops a theory associating adoption of performance plans

with management's resource allocation decision regarding

RED .



CHAPTER 5

THE HYPOTHESIS

As was discussed in chapter 2, a comprehensive

normative theory of executive incentive compensation has

not yet been developed, nor is it the purpose of this

research to undertake such an ambitious task. This research

only proposes to put forth a positive theory of incentive

compensation which if found to be valid may, along with

other similar positive theories, permit future development

of a comprehensive normative theory of executive incentive

compensation. The positive question investigated here is if

the adoption of performance plans is associated with

managerial behavior in the form of increased RED

expenditures.

5.1W

Smith and Watts (1982) state that the incentive

provisions of executive compensation plans should lessen

the divergence of interests between corporate executives

and stockholders and induce executives to maximize the

value of the company in the long-run. In addition, RED has

been established as a vital ingredient in maximizing the
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company's value over the long-run. Therefore, the effect

- that the introduction of performance plans have on

management behavior and in turn their expenditure on RED is

a subject of interest to researchers and designers of

management compensation packages.

Performance plans are more successful than bonus

and stock option plans in lessening the divergence of

interests between corporate executives and stockholders.

They are superior to bonus plans because they are more

successful in alleviating the impact of the "risk aversion"

and "horizon" problems.

The "risk aversion" problem occurs when executives

are compensated via a fixed salary without any regard to

the increase in value of the company. While bonus does

represent incentive compensation in addition to a fixed

salary, it is.a short-term compensation plan and it

encourages the selection of low-risk and even negative NPV

projects instead of high-risk, high-return, positive NPV

projects. Therefore, use of bonus plans as an incentive

compensation scheme could result in a decline of expected

cash flows and value of the company. On the other hand,

performance plans are long-term plans and executives have

an incentive to select high-risk, high-return RED projects

since they can expect to benefit from the success of these

risky RED efforts.
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The "horizon" problem occurs because an executive

would normally be rewarded for his contribution to the

company's success only while in the employ of the company.

This could induce him to turn down projects with positive

NPV but long payback periods. These projects might result

in cash inflows after he has left the company whereas the

cash outflows would be incurred in the near term. Bonus

plans suffer from this problem though many companies have

recently started deferring bonus payments in order to keep

executives interested in the long-term. On the other hand,

awards under performance plans accrue after the completion

of an award period of three to six years. In addition, most

companies with performance plans have a forfeiture clause

so that executives leaving before completion of the award

period are entitled to nothing. Such conditions, under most

performance plans, are expected to expand an executive's

decision horizon and induce him to take long-range actions

(e.g., increasing RED) in order to maximize the value of

the company.

Performance plans are superior to stock options

because they lessen an executive's risk-avoiding behavior.

Kaplan (1982) states that stock options could reinforce an

executive's risk-avoiding behavior since he would have

both, his human capital (i.e., the discounted present value

of his future compensation) and non-human capital (i.e.,

his stock in the company) tied to the same company. On the
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other hand, a performance plan would only tie in an

executive's human capital to the future of the company

whereas his non-human capital (i.e. stock in the company or

cash) cOuld be used to diversify his risk. In addition,

corporate executives should prefer performance plans over

stock options since performance plans evaluate the

company's performance on the basis of accounting numbers

over which they have more control. Stock options depend on

the haphazard nature of the stock market.

Thus performance plans are expected to be more

successful in reducing the divergence of interests between

corporate executives and stockholders and their adoption

should encourage increased expenditures on RED. The general

hypotheses are formulated as follows:

Ho: The adoption of a performance plan by a

company 0Win;

significant change in the level of its RED

for the period subsequent to the adoption of

such a performance plan.

Ha: The adoption of a performance plan by a

company '

ggeyeh in the level of its RED for the period

subsequent to the adoption of such a

performance plan.

5.2W

This subsection is concerned with the development

of the operational hypotheses to be statistically tested.

First, measurement of the growth in RED is discussed. Then,
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operational hypotheses are constructed for each separate

measurement .

5.2.1W

The growth of RED can be examined from two

viewpoints. First, the growth of RED can be studied in

absolute terms (i.e., the dollar changes in RED levels

between years). Second, growth can be studied in relative

terms (i.e., growth in the ratio of RED to Sales). Using

growth in the ratio of RED to Sales, in addition to the

growth in RED, is useful for several reasons. First, it

allows for additional control for the size effect. Second,

the ratio of RED to Sales reflects management's commitment

to RED activity (i.e., its research intensity) since it is

willing to set aside a certain percentage of its sales

dollar each year.‘

Both measures are used to test the hypotheses

examined by this research, since each acts as a control for

the other. For example, a decrease in RED with a

proportionately larger sales decrease (possibly due to a

labor strike) would show the ratio of RED to Sales to have

increased. This would indicate an increase in the company's

research intensity, although RED expenditures were lower

that year. On the other hand, an increase in RED

accompanied by a proportionately larger increase in sales
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would show that RED expenditures have increased. However,

research intensity (i.e., the ratio of RED to sales) would

have declined inspite of the increase in the RED

expenditures.

5-2-2W

W

This hypothesis examines if there is an

association between performance plan adoption and growth in

RED expenditures.

The pre-adoption period consists of three years

immediately preceding the year of adoption of the

performance plans. The post-adoption period consists of the

first three years of operation of the performance plans.

The RED data for the pre and post adoption periods for each

company will be averaged to compute the pre-adoption

average RED and the post-adoption average RED respectively.

Throughout the remainder of this manuscript, QLQHID in RED

is defined as the percentage increase (decrease) in a

company's post-adoption average RED as compared to it's

pre-adoption average RED. Growth in RED can also be

explained as follows:



and post
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Pre—adoption average a (RDl + RD2 + RD3)/3

Post-adoption average a (RD4 + RDS + RD6)/3

Growth in RED - (b - a)/a

where for example, RDl - RED expenditure in

year 1

The averaging process is preferred to one year pre

adoption periods since it, "...reduces the level

in the measure due to random fluctuation from year

to year." (Elliott et. al., 1984: p. 88). Further, the

averaging process permits the observation of two additional

years of ex-post results. On the other hand, the averaging

process could remove relevant non-random fluctuations.

(Elliott et. al., 1984).

The operational hypotheses, also expressed in

symbol form in Table 5.1, are as follows:

Ho:

Ha:

conclude

The adopting companies' growth in RED gi11_

WW; than the non-

adopting companies' growth in RED.

The adopting companies' growth in RED xiii_

than the non-adopting

companies' growth in RED.

This research expects to reject the null and

that the adopting companies' growth in RED is

significantly larger than the non—adopting companies'

growth in RED.
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Table 5.1

Operational Hypothesis: RED Expenditures

 

 

 

where,

DIFPAD = fill HAD“a - ADi,b)/(AD1,b)}/n

DIPFNAD = figi {(NADl,a - NADi'bl/(Nflni'bll/n

ADi j - average amount of RED incurred by adopting

' company i in period j.

NADij - average amount of RED incurred by the

' company matched against company i in

period j.

j = a, first three years of operation of the

performance plan.

b, three years before the year of adoption

of the performance plan.

n = number of matched pairs.
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5-2-3 WWI}.

W

This hypothesis examines if there is an

association between performance plan adoption and growth in

the ratio of RED to Sales for the adopting companies. The

terms pre-adoption period, post adoption period and growth

of RED defined in section 5.2.2 are equally applicable

here. The operational hypotheses, also expressed in symbol

form in Table 5.2, are as follows:

Ho: The adopting companies' growth in the ratio

'of RED to Sales

than the non-adopting companies'

growth in the ratio of RED to Sales.

Ha: The adopting companies' growth in the ratio

of RED to Sales

than the non-adopting companies' growth in

the ratio of RED to Sales.‘

This research expects to reject the null

concluding that growth in the ratio of RED to Sales of

adopting companies is significantly greater than growth in

the ratio of RED to Sales for non-adopting companies.

5.3W

To conclude, this research makes the following

three assumptions. First, it assumes that executives

responsible for determining the level of RED are risk

averse. Second, using RED could cause measurement problems
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Table 5.2

Operational Hypothesis: Ratio of RED

Expenditures to Sales

 

 

30,2: %DIFFAD - %DIFFNAD

HA'2: %DIFFAD > %DIFPNAD

 

where,

%DIFFAD

%DIFFNAD

twi'j

%NAD1'J-

fag {(3AD1'a - ‘Ani,b)/(‘Ani,b)}/n

n

{Ei {(snnni'a - sunni'b)/(snani'b)}/n

- average ratio of RED to sales for adopting

company i in period j.

average ratio of RED to sales for the

company matched against company i in

period j.

a a, first three years of operation of the

performance plan.

b, three years before the year of adoption

of the performance plan.

- number of matched pairs.
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because of certain inherent differences between the matched

companies. As Dukes, Dyckman and Elliott (1980) state,

This variable (RED expenditure) is not totally

immune to measurement problems due to firm

differences. Examples include differential use of

leased assets, contracting of RED activity,

overhead allocation practices, and accounting for

technical improvements. Government funding of RED

may also differ in a systematic way, across firms,

that biases our comparisons...These issues are

raised here so that the reader will be aware of

them. We have no reason to expect these firm

differences to develop biases in our tests, and

thus, these issues are not to be addressed

further. (p. 4)

In the absence of a reasonable method of verifying the

concerns addressed in the above quote, this research

assumes that company differences will not bias the results

or will be washed out across the sample.

Finally, any hypothesis regarding association

between performance plan adoption and growth of RED is

predicated on the performance plan's influence on RED

growth. However, in reality, it is not known if increased

RED growth is dependent on the adoption of performance

plans. The Board of Directors may simultaneously arrive at

decisions to adopt performance plans and raise the level of

RED. Larcker (1983) suggests another possible scenario

where performance plans might be introduced after raising

RED levels thereby reminding executives that it is in their

interest not to neglect RED.
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The next chapter discusses the methodology that is

adopted to operationalize the hypotheses constructed in

this chapter.



CHAPTER 6

METHODOLOGY

This chapter discusses the methodology used to

statistically test the operational hypotheses developed in

the previous chapter.

6.1 Sfilflfliifln_9i_§hfl_33lfllfi

The companies selected for the sample are Fortune

500 manufacturing companies that adopted performance plans

in the period 1978-82. The period 1978-82 was chosen to

permit collection of RED data for three years prior to

adoption of the plan (i.e., the pre-adoption period) and

the first three years of operation of the plan (i.e., the

post-adoption period). Frederic W. Cook E Co., Inc.,

Compensation Consultants provided the list of names of 81

companies, disclosed in Appendix A.

Of these 81 companies, 34 companies were removed

from the final sample for a variety of reasons, including

non-availability of RED data, inconsistent RED data due to

restatement etc.. Appendix 8 lists the 81 companies

initially considered and provides explanations for the

exclusion of 34 companies. The remaining 47 companies were
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included in the final sample and were matched against

control or non-adopting companies (i.e. companies that had

not adopted the performance plan) on the basis of the

following criteria:

6.1-1WWW

SIC code matching was completed to avoid inter-

industry differences in RED expenditures. For example,

Baker (1983) states that the largest RED investment is in

the automobile industry whereas petrochemicals and fuel

industries place eighth and ninth respectively. On the

other hand, Mansfield (1968) points out that some

industries have a larger ratio of RED to Sales than do

other industries.

The adopting and non-adopting companies were

matched on the basis of industry by comparing their 2 digit

SIC codes (Table 6.1). The primary SIC codes for companies

with fiscal years ending on or before December 31, 1980

were, for the most part, extracted from HRLQL§_DII§£§Q£2_9£_

WW(1981 Edition). The

exceptions occured when a company's SIC code was 3981 (i.e.

diverse conglomerates) in which case other sources were

used. For companies whose fiscal years ended after January

1, 1981, the primary and secondary SIC codes were extracted

fromNEW

(1984 Edition).
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6-1-2W

The adopting and non-adopting companies were

matched on size to alleviate inter-company differences

within the same industry. Dean and Goldhar (1980) suggest

that company size is the most important determinant

affecting the RED budget. Link (1981) states, "Firm size is

a prerequisite for successful RED activity. Larger firms

earn, at the margin, a relatively larger rate of return on

their RED expenditures than do smaller firms." (9. 92).

Mansfield (1968) states that there is a tendency for

companies to maintain a steady and constant ratio of RED to

Sales in the short run. However, they do change the ratio

over the long-run in response to changes in the prospective

profitability of RED. Therefore, sales were chosen as the

surrogate for size.

The sales dollar amounts were obtained from the

WThe

matching was done on the basis of sales in the year of

adoption of the performance plan. The year of adoption for

a company was the fiscal year during which stockholder

approval to the plan was sought. In cases where there was

no mention in the proxy that stockholder approval was

needed, the year of adoption was the fiscal year in which

the Board of Directors approved the plan. The company's

fiscal year was emphasized instead of the calendar year to

avoid confusion in cases where the fiscal year ended on a
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date other than December 31. For example, a company with

fiscal year ended September 30, 1982 could have sought

stockholder approval via a proxy dated December 21, 1982.

In such a case, the year of adoption could be represented

as 1982 which would indicate the year ended September 30,

1982. However, the correct year of adoption would be the

year ended September 30, 1983.

The year of adoption of the performance plan for

four out of 47 companies preceded the first year of

operation of the performance plan (Table 6.1). In these

cases, the match on sales occured in the year of adoption.

For the remaining 43 companies, the year of adoption

coincided with the first year of operation of the

performance plan and the match on sales occured in the year

preceding the year of adoption.

Table 6.1 shows that the ratio of the adopting

company's sales to that of its matched non-adopting company

is within the range 0.50 - 2.00 for all but one case. The

mean of all sales ratios is 1.12 with a standard deviation

of 0.40 indicating on average that adopting companies were

slightly larger than non-adopting companies.

6.1.3 Metching en :iek

The adopting and non-adopting companies were

matched on risk because RED projects are typically high-

risk, high-reward projects. The matching on risk was
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expected to alleviate the inter-company differences within

the same industry. The surrogate selected for risk was the

security market beta. Foster (1978) submits evidence

regarding the correlation of the security market beta with

the firm's capital structure, its operating leverage, its

operating risk and accounting variables such as earnings

variability, dividend payout ratio, growth, size, liquidity

etc.. Hence, matching on risk was expected to allow

additional control that was not provided by matching on

size and industry.

The betas were extracted from the yeieeiine_

Wfor the second

quarter following the company's year-end. For example, the

betas for two companies with fiscal years ending Rovember

30, 1981 and December 31, 1981 would be extracted from the

Survey for the second quarter of 1982. The second quarter

following the fiscal year-end was chosen in order to allow

the market adequate time to obtain all relevant information

about the companies' operations for the recently completed

year. The years were selected for matching purposes in a

manner similar to that outlined in section 6.1.2.

Table 6.1 shows that the ratio of the adopting

company's beta to that of its matched non-adopting company

is within the range 0.67 - 1.50 for all but one case. The

mean of all ratios of betas is 1.07 with a standard

deviation of 0.21.
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6.1.4W

The adopting and non-adopting companies have

fiscal years that end near each other to alleviate the

problems associated with changing events (i.e., history)

and learning or maturation. Table 6.1 shows that, of the 47

companies that were matched, 31 had the same fiscal year-

end, 11 had fiscal years ending within 3 months of each

other and the remaining five had fiscal years ending within

4-6 months of each other.

6.2W

The experimental design chosen for this experiment

is a variation of designs that Abdel-khalik and Ajinkya

(1979) call "The Interrupted Time-Series Design" and

Campbell and Stanley (1963) call "The Multiple Time-Series

Design." Section 6.1.2 pointed out that the year of

adoption preceded the first year of operation for only four

out of 47 adopting companies. The year of adoption for the

remaining 43 companies in the sample coincided with the

first year of operation of the performance plan. The design

for the first four companies is shown in Table 6.2 whereas

the design for the remaining 43 companies is shown in Table

6.3.

The strength of any experimental design is

dependent on how carefully it circumvents violations of

internal and external validity. As Rerlinger (1973)
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Table 6.2

The Experimental Design

(Year of adoption precedes

first year of operation)

 

 

 

 

1231 -3 -2 -l 0 +1, +2 +3

Adopting companies 0 0 0 x 0 0 0

Non-adopting companies 0 0 0 0 0 0

where,

x =- treatment or intervention (i.e., the

adoption of the performance plan in year 0

which precedes the first year of operation

of the plan)

0 = observations or data collected (i.e., RED

expenditures or ratio of RED expenditures

to Sales)
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Table 6.3

The Experimental Design

(Year of adoption coincides with

first year of operation)

 

 

 

 

Year -3. -2 -1 +1 +2 +3

Adopting companies 0 0 0 x0 0 0

Non-adopting companies 0 0 0 0 0 0

where,

x .. treatment or intervention (i.e., the

adoption of the performance plan in year

+1 which is the first year of operation of

the plan)

0 a observations or data collected (i.e., RED

expenditures or ratio of RED expenditures

to Sales)
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suggests, internal validity is concerned with the question,

"...Did X, the experimental manipulation, really make a

significant difference?" (p. 325). Campbell and Stanley

(1963) mention eight extraneous variables that might

produce confounding effects. Analyzing the possible

violations, it is noted that testing, regression,

reactivity, mortality and instrumentation cause no problems

since this research does not deal in pre-testing etc. of

live subjects. History and maturation problems are avoided

by selecting well-matched companies so that the impact of

history and maturation would evenly affect the adopting and

non-adopting companies.

The most important threat to internal validity is

the self-selection bias and its interaction with the .

maturation variable. Rerlinger (1973) states that the self-

selection bias could occur in experiments where it is not

possible to assign subjects to groups at random or to

assign treatments to the groups randomly. Kerlinger (1973)

adds, "The subjects can ‘assign themselves' to groups, can

‘select themselves' into the groups on the basis of

characteristics other than those in which the investigator

may be interested." (p. 381). Unfortunately, self-selection

is a potential problem with all such empirical studies and

it could prevent a conclusion that the impact on the

dependent variable was caused solely by the independent

variable.
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On the other hand, external validity is concerned

with the representativeness or generalizability of the

results. Violations of external validity affect the

treatment whereas violations of internal validity affect

the observations. According to Campbell and Stanley (1963),

threats to external validity are interaction effects

involving the treatment and some other variable. There

could be a multitude of violations. For example, there

could be a possible interaction between testing and

treatment (i.e., sensitizing the subjects in pre-tests)

which is not applicable here because this research does not

use live subjects. There could also be a possible

interaction between history and the adoption of the

performance plan. This again is not applicable since there

was no particular event in the period under study, as

compared to any other period, which made the adoption of

performance plans more likely. For example, Table 6.1 shows

that the number of companies in the sample that adopted

performance plans in the years 1978-82 were 12, 9, ll, 3

and 12 respectively. It is difficult to attribute any

specific reason why only three companies adopted plans in

1981. An important possible interaction is the one between

selection and treatment. This violation is possible since

this study has potential problems with self—selection bias

anyway.
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6.3 S£§§i§£1££1_13§£§

A nonparametric test, the Wilcoxon Matched-Pairs,

Signed-Ranks Test is chosen because it is appropriate for

experiments involving matched pairs. As Siegel (1956)

suggests, this test utilizes information about the

direction and magnitude of the difference between pairs as

compared to the Sign test which only utilizes information

about the direction of the differences.

The Wilcoxon test is appropriate for large and

small samples. Since this research has a total of 47

matched pairs, the Wilcoxon test is appropriate as its

distribution becomes practically normal for sample sizes

greater than 25. However, the Wilcoxon test is less

powerful than the t-test for large samples and hence t-test

is chosen as a back-up for large samples. On the other

hand, the Wilcoxon test is also appropriate for sample

sizes below 25 and can be used to test alternate

hypotheses requiring smaller samples.

Finally, one-tailed tests are chosen with alpha .

0.05 since the subject of interest is to ascertain if

growth in RED and ratio of RED to Sales for adopting

companies is significantly greater than that for non-

adopting companies and not vice-versa.
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6.4W

The data on RED expenditures and the ratio of RED

to Sales for the 47 matched pairs was collected and

computed for the pre-adoption and post-adoption periods of

-three years each from the Qempgeee; and YRlREliDE.

neeebeeee. In case of a conflict or absence of updated RED

data, the appropriate annual reports and/or 10K statements

were examined. Tables 6.4 (RED expenditures) and 6.5 (Ratio

of RED to Sales) display the following: RED and ratio of

RED to Sales data for the pre and post-adoption periods,

the growth in RED and ratio of RED to Sales for the

portfolios of adopting and non-adopting companies and the

differences in growth in RED and ratio of RED to Sales for

the portfolios of adopting and non-adopting companies.

This concludes a review of the methodology used to

obtain the results. The next chapter examines the results

of the tests performed.
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CHAPTER 7

THE RESULTS

The operational hypotheses formulated in chapter 5

for RED (ratio of RED to Sales) are as follows:

Ho: The adopting companies' growth in RED (ratio

of RED to Sales)

fiififiegen; than the non-adopting companies'

growth in RED (ratio of RED to Sales).

Ha: The adopting companies' growth in RED (ratio

of RED to Sales)

than the non-adopting companies' growth in

RED (ratio of RED to Sales).

As discussed in Chapter 6.3, the nonparametric

Wilcoxon Matched-Pairs, Signed-Ranks test and the

parametric t-test were to be used to ascertain if the null

hypothesis was rejected at an one-tailed alpha a 0.05. The

results of these tests follow.

7.1W

W

The Wilcoxon test was performed on the differences

in RED growth between the portfolios of adopting and non-

adopting companies. Table 7.1 shows that the sum of the

ranks of negative RED growth differences (i.e., where the

non-adopting companies' RED growth exceeds that of adopting
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companies) exceeds the mean of the ranks. This is confirmed

in Figures 7.1 and 7.2 which are based on the information

contained in Table 7.2. Table 7.2 is a trend statement

based on the RED expenditures data in Table 6.4 with year -

3 (i.e., the third year preceding the year of adoption) as

the base year and subsequent years expressed as percentages

of the base year. Figure 7.1 shows that the non-adopting

companies' RED increased at a faster rate in the post-

adoption period than did RED for the adopting companies.

Figure 7.2 shows the negative RED growth differences

increasing substantially in the post-adoption period.

The computed test statistic resulted in the

observed significance level of alpha - 0.7454 as compared

to the desired alpha 8 0.05 (Table 7.1). Therefore, the

null hypothesis is not rejected. This research concludes

that the difference in RED growth between adopting and non-

adopting companies is not significant.

7.2 MW

W12:

The Wilcoxon test was performed on the differences

in the growth of the ratio of RED to Sales between the

portfolios of adopting and non-adopting companies. Table

7.3 shows that the sum of the ranks of negative growth

differences in the ratio of RED to Sales (i.e., where the

non-adopting companies' growth in ratio of RED to Sales
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Figure 7.1

Trend Graph for RED Expenditures

(Yearly Portfolio Averages)
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Figure 7.2

Trend Graph for RED Expenditures

(Differences: Yearly Portfolio Averages)
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exceeds that of adopting companies) exceeds the mean of the

ranks.

This is confirmed in Figures 7.3 and 7.4 which are

based on the information contained in Table 7.4. Table 7.4

is a trend statement based on the ratio of R&D to Sales

data in Table 6.5 with year -3 (i.e., the third year

preceding the year of adoption) as the base year and

subsequent years expressed as percentages of the base year.

Figure 7.3 shows that the non-adopting companies' ratio of

R&D to Sales increased at a faster rate in the post-

adoption period than did the ratio of R80 to sales for the

adopting companies. Figure 7.4 shows the negative growth

differences of the ratio of R&D to Sales increased in the

post-adoption period.

The computed test statistic resulted in the

observed significance level of alpha - 0.8051 as compared

to the desired alpha - 0.05 (Table 7.3). Therefore, the

null hypothesis is not rejected. This research concludes

that the difference in growth in the ratio of R50 to Sales

between adopting and non-adopting companies is not

significant.

7.3W

In addition to the Wilcoxon test, the t-test was

also performed on the differences in Rap growth between the

portfolios of adopting and non-adopting companies. Since
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Figure 7.3

Trend Graph for Ratio of RID to Sales

(Yearly Portfolio Averages)

 

125d

120‘

115-

1‘0-

 

 

”NAB

  
AD-

NAD "

-1

Years

+3

Index Is of yearly average ratio of RED to

Sales for the portfolio of adopting companies

with year -3 (i.e. the base year) . 100

(columns 1, 2, 3, 5, 6, and 7 of Table 7.4)

Index Is of yearly average ratio of Rev to

Sales for the. portfolio of non-adopting

companies with year -3 (i.e. the base year) -

100 (columns 10, ll, 12, 14, 15 and 16 of

Table 7.4)



D
i
f
f
e
r
e
n
c
e
s

I
n

I
n
d
e
x

I
s

(
Y
e
a
r

-
3

-
0
)

10

82

Figure 7.4

Trend Graph for Ratio of MD to Sales

(Difference: Yearly Portfolio Averages)
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the t-test assumes normality, a test of normality was

performed on the distribution of differences in R&D growth

(Table 7.5). It was found that the correlation between the

growth differences and the normal curve was 0.954. The

hypothesis of normality was rejected at alpha - 0.05 and

the t-test results should be regarded with caution.

Fortunately, the Wilcoxon test, which does not require a

normal distribution, provided nearly identical results

(Table 7.1) as those in the t-test (Table 7.6).

Table 7.6 discloses that the mean of the R80

growth differences is negative. This would indicate that on

average the non-adopting companies' growth in R&D exceeds

that of adopting companies. This observation is consistent

with the results obtained in Figures 7.1 and 7.2.

The computed test statistic resulted in an

observed interpolated significance level of alpha - 0.7135

as compared to the desired alpha = 0.05 (Table 7.6).

Therefore, the null hypothesis that the mean difference in

Rap growth of adopting companies as compared to non-

adopting companies would not be significantly different

from zero, is not rejected. In addition, the alternate

hypothesis that the mean difference in R&D growth of

adopting companies as compared to non-adopting companies

would be significantly greater than zero, is not confirmed.

Hence, this research concludes that the ass growth for the

portfolio of adopting companies was not significantly
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87

different from the R&D growth for the portfolio of non-

adopting companies.

7-4 MW

Wise.

In addition to the Wilcoxon test, the t-test was

also performed on the differences in growth in ratio of.R&D

to Sales between the portfolios of adopting and non-

adopting companies. First, a test to determine if the data

are normally distributed was performed on the growth

differences for the ratio of R&D to Sales (Table 7.7). It

was found that the correlation between these growth

differences and the normal curve was 0.981 and the

hypothesis of normality was not rejected at alpha - 0.05.

Therefore, the t-test, which assumes normality, can be used

with confidence.

Table 7.8 discloses that the mean of the growth

differences in the ratio of R&D to Sales is negative. This

would indicate that on average the non-adopting companies'

growth in ratio of R&D to Sales exceeds that of adopting

companies. This observation is consistent with the results

obtained in Figures 7.3 and 7.4.

The computed test statistic resulted in an

observed interpolated significance level of alpha 8 0.8425

as compared to the desired alpha = 0.05 (Table 7.8).

Therefore, the null hypothesis that the mean difference in

growth of ratio of ass to Sales of adopting companies as
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compared to non-adopting companies would not be

significantly different from zero, is not rejected. In

addition, the alternate hypothesis that the mean difference

in growth of ratio of R&D to Sales of adopting companies as

compared to non-adopting companies would be significantly

greater than zero, is not confirmed. Hence, this research

concludes that the growth in ratio of R&D to Sales for the

portfolio of adopting companies was not significantly

different from the RID growth for the portfolio of non-

adopting companies.

This chapter concludes with both the Wilcoxon and

t tests failing to reject the null hypothesis at alpha -

0.05 for R&D expenditures and the ratio of R&D to Sales, as

summarized in Table 7.9. It is noteworthy that the results

from the Wilcoxon tests (Tables 7.1 and 7.3) show that the

portfolio of non-adopting companies had a larger, though

not significant, growth in RID and ratio of R&D to Sales as

compared to the portfolio of adopting companies. In

addition, the t-tests (Tables 7.6 and 7.8) disclose that

the mean of the growth differences is negative, implying

that on average the non-adopting companies' growth in R&D

and ratio of R&D to Sales exceeds that of adopting

companies. These results are discussed in the next chapter

and various alternative explanations for the results are

evaluated.
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Table 7.9

Summary of the Results of the

Main Operational Hypotheses

 

 

RSD

Ratio of R80

to Sales

R&D

Ratio of R&D-

to Sales

1253

Wilcoxon

Wilcoxon

t-test

t-test

Significance

lsxsl

0.7454

0.8051

0.7135

0.8425

conclusion

Failed to reject

the null at

a1pha=0.05

Failed to reject

the null at

alpha-0.05

Failed to reject

the null at

alpha-0.05

Failed to reject

the null at

alpha-0.05

 



CHAPTER 8

DISCUSSION OF THE RESULTS

The tests conducted in chapter 7 failed to reject

the null hypotheses which stated that there was no

statistically significant difference in the growth in Ran

or ratio of Ran to Sales between the portfolios of adopting

and non-adopting companies. This chapter evaluates some .

alternate or rival hypotheses for the failure to reject the

null.

3-1 Amen§m2n§_§2_2229§_slana

111—911W

Chapter 3 suggested that the impact of newly

introduced performance plans would be limited if the

adopting companies already had lucrative bonus plans.

Therefore, it was anticipated that companies adopting

performance plans would adjust their bonus plans downward

to make the performance plans more effective by comparison.

Such an adjustment was expected to encourage a shift in

management's behavior toward the long-run. On the other

hand, failure to reject the null (i.e., failure to find a

significantly larger growth in R&D and ratio of R&D to

Sales for adopting companies as compared to non-adopting
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companies) might have resulted from including adopting

companies that did not adjust their bonus plans downward.

Therefore those companies that did adjust their bonus plans

in the desired direction (i.e. downwards) were tested to

see if the results were any different from those obtained

in chapter 7.

The hypotheses for this test on Ran (the ratio of

R&D to Sales) are as follows:

Ho: The growth in ass (ratio of R50 to Sales) for

the adopting companies that adjusted their

bonus plans downward, ' n

than the growth in

R&D (ratio of R50 to Sales) for the non-

adopting companies.

Ha: The growth in RED (ratio of R50 to Sales) for

the adopting companies that adjusted their

bonus plans downward.W

large; than the growth in R&D (ratio of R&D

to Sales) for the non-adopting companies.

Tables 8.1 and 8.2 show that four adopting

companies adjusted their bonus plans downwards. Of the

remaining 43 adopting companies, 38 did not adjust their

bonus plans or adjusted them upwards whereas the other five

did not disclose their actions. The information about

adjustments to bonus plans was extracted from Appendix C

which includes information about adopting companies

obtained from Frederic W. Cook & Co., Inc., the companies'

proxy statements and responses to questionnaires.

Questionnaires were sent to companies adopting

performance plans in the period 1978-82. These
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questionnaires were sent primarily to get direct

confirmation from companies if they had adjusted their

bonus and stock option plans simultaneously with the

adoption of performance plans. Another reason for sending

questionnaires was to back-up information received from

Frederic w. Cook 8 Co., Inc. and extracted from proxy

statements. Questionnaires were sent to 71 of the 81

companies identified by Frederic W. Cook 5 Co., Inc.

(Appendix A). Ten companies were dropped because they were

either not quoted on any exchange, or were not industrial

companies, or had adopted performance plans in 1983 and

1984 etc.. Out of 71 questionnaires sent, 25 usable

responses were received, of which seven were ignored since

they were from companies excluded from the sample for

reasons outlined in Appendix B. In most cases the returned

questionnaires confirmed the data from Frederic W. Cook &

Co., Inc. and the proxy statements.

The returned questionnaires were used to

determine if the company had adjusted it's bonus plan in

the year of adoption. In cases where no response was

available regarding adjustment of bonus, the proxy

statements were used. Where proxy statements announced the

adoption of performance and other plans but failed to

mention any adjustment in their bonus plans, it was assumed

that no material adjustments had been made to the bonus

plans. This assumption was predicated on the requirement of
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Item 402 to Regulation S-K to the Securities Acts which

require disclosure in proxy statements of all material

amendments to existing compensation schemes.

The Wilcoxon test was performed on the four

adopting companies that adjusted their bonus plans downward

for R&D (Table 8.1) and ratio of R&D to Sales (Table 8.2).

The computed test statistic resulted in the observed

significance level of alpha - 0.4375 for R&D (Table 8.1)

and alpha 3 0.6875 for ratio of Rab to Sales (Table 8.2) as

compared to a desired alpha - 0.05.

Hence the null hypotheses are not rejected. This

research concludes that there was no significant difference

in growth of R&D and ratio of R&D to Sales between adopting

companies that adjusted their bonus plans downwards and the

matched non-adopting companies. Therefore, it is unlikely

that failure to reject the null hypothesis was caused by

the inclusion of adopting companies that did not adjust

their bonus plans downward subject to two qualifications.

First, the failure to reject could have been a result of

the sample not adjusting their bonus plans sufficiently

downward to compete with the newly introduced performance

plans. Second, the small sample size (4 matched-pairs)

could have affected the results.
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8.2W

It is argued that companies that have not

completed at least one performance cycle might not exhibit

long-term behavior. This is predicated on the assumption

that a radical change in orientation (i.e.. a shift from

short-term to long-term) would need time to materialize.

Hence the failure to find a significantly larger R&D growth

for adopting companies might have been caused by the

inclusion of adopting companies that had not completed even

one performance cycle. As a result, only adopting companies

that completed at least one performance cycle were selected

from the sample and tested to see if the results were any

different from those obtained in chapter 7.

The hypotheses for this test on R&D (ratio of R&D

to Sales) are as follows:

Ho: The growth in R&D (ratio of R&D to Sales) for

the adopting companies that have completed at

least one performance cycle ' 0

than the growth in

R&D (ratio of R&D to Sales) for the non-

adopting companies.

Ha: The growth in R&D (ratio of R&D to Sales) for

the adopting companies that have completed at

least one performance cycle 1111 be

c than the growth in R&D

(ratio of R&D to Sales) for the non-adopting

companies.

Tables 8.3 and 8.4 show that five adopting

companies had not completed at least one performance cycle

and hence the remaining 42 were considered for this test.
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The determination as to whether the first performance cycle

was completed was based on information from Appendix C.

The Wilcoxon test was performed on the differences

in growth of R&D and the ratio of R&D to Sales between the

adopting and non-adopting companies. Tables 8.3 and 8.4

show that the sum of the ranks of negative growth in R&D

and ratio of R&D to Sales differences (i.e., where the non-

adopting companies' growth in R&D and ratio of R&D to Sales

exceeds that of the adopting companies) exceeds the mean of

the ranks. The computed test statistic resulted in the

observed significance levels of alpha - 0.7611 for R&D

growth (Table 8.3) and alpha - 0.8365 for growth in ratio

of R80 to Sales (Table 8.4) as compared to a desired alpha

8 0.05. Actually, these observed levels of significance are

greater than those obtained from a consideration of the

entire sample. (Tables 7.1 and 7.3).

Therefore, the null hypotheses are not rejected

and this research concludes that there was no significant

difference in the growth in Ran and ratio of Ran to Sales

between adopting companies that had completed at least one

performance cycle and the matched non-adopting companies.

Hence, it is unlikely that inclusion of five adopting

companies that had not completed at least one performance

cycle, was responsible for the failure to reject the null.
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A

8.3W

Chapter 8.2 discussed the possibility that the

growth in R&D and ratio of R&D to Sales for the portfolio

of adopting companies was not significantly different from

that of the portfolio of non-adopting companies because

some of the adopting companies had not completed even one

performance cycle. Extending that argument, it is argued

that the three year posteadoption period used in the

computations in chapter 7, might not be long enough for the

effects of the performance plan to materialize. Hence,

failure to find a significantly larger growth in ash and

ratio of RID to sales for adopting companies might have

been caused by considering too short a post-adoption

period.

Therefore, the post-adoption period was extended

from three to five years expecting that five years was a

long enough period for the effects of performance plans to

materialize in the form of greater RSD growth. Adopting

companies which had five years post-adoption Ran data

available were selected from the sample. Tables 8.5 and 8.6

show that only 21 out of the 47 pairs of companies in the

original sample were selected for this test. The remaining

26 pairs were excluded either because five year post-

adoption R&D data was not available (16), or five year

post-adoption Ran data was inconsistent (7) or non-adopting

companies had adopted performance plans in the five year
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post-adoption period (3). Finally, this sample of 21 pairs

was tested to see if the results were any different from

those obtained in chapter 7.

The hypotheses for this test on RED (ratio of RED

to sales) are as follows:

Ho: The growth in RED (ratio of RED to Sales) for

the adopting companies for the post-adoption

period of five years as compared to the pre-

adoption period of three years, 1111_393_bg_

Wthan the growth in

RED (ratio of RED to Sales) for the non-

adopting companies over the same periods.

The growth in RED (ratio of RED to Sales) for

the adopting companies for the post-adoption

period of five years as compared to the pre-

adoption period of three years,

c than the growth in RED

(ratio of RED to Sales) for the non-adopting

companies over the same periods.

The Wilcoxon test was performed on the differences

in growth of RED and the ratio of RED to Sales between the

adopting and non-adopting companies. Tables 8.7 and 8.8

show that the sum of the ranks of negative growth in RED

and ratio of RED to Sales differences (i.e., where the non-

adopting companies' growth in RED and ratio of RED to Sales

exceeds that of the adopting companies) exceeds the mean of

the ranks.

The computed test statistic resulted in the

observed significance levels of alpha 8 0.9207 for RED

growth (Table 8.7) and alpha 8 0.9913 for growth in ratio

of RED to Sales (Table 8.8) as compared to a desired alpha
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= 0.05. These observed significance levels are much greater

than those obtained from a consideration of the entire

sample (Tables 7.1 and 7.3). Actually, the computed test

statistic would have been significant at alpha - 0.0793

(RED growth) and alpha 8 0.0087 (ratio of RED to Sales) if

an alternate hypothesis could have been constructed in the

opposite direction. Therefore, the growth in RED and ratio

of RED to Sales for non-adopting companies, with a five

year post-adoption period, is significantly greater than

that for adopting companies.

'These results are also confirmed in Figures 8.1

and 8.2 which are based on the information contained in

Tables 8.9 and 8.10. Tables 8.9 and 8.10 are trend

statements based on RED and ratio of RED to Sales data

contained in Tables 8.5 and 8.6 with year -3 (i.e., the

third year preceding the year of adoption) as the base year

and subsequent years expressed as a percentage of the base

year. Figures 8.1 and 8.2 show that the differences between

expenditures for RED and the ratio of RED to Sales for

adopting and non-adopting companies widened in the fourth

and fifth years after adoption as compared to the first

three years after adoption. This might indicate that using

a five year post-adoption period instead of a three year

post-adoption period allowed the non-adopting companies to

further the disparity in spending levels for RED between

themselves and the adopting companies.
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Figure 8.1

Trend Graph for RED Expenditures for

Five Year Post-Adoption Period

(Yearly Portfolio Averages)
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I, 5, 6, 7 and 8 of Table 8.9)

RAD . Index Is of yearly average RED for the

portfolio of non-adopting companies with year

-3 (i.e. the base year) - 100 (columns 9, 10,

11, 12, 13, 14, 15 and 16 of Table 8.9)
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Figure 8.2

Trend Graph for Ratio of RED to Sales for

Five Year Post-Adoption Period

(Yearly Portfolio Averages)
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One explanation for the widening of differences in

growth of'R&D and ratio of Ban to Sales could be self-

selection, i.e., only companies that were not long-term

oriented, and perhaps financially weak, were expected to

adopt the performance plans. The performance plans may have

been unable to maintain the executives' long-term

orientation beyond the first three years. Another reason

could be that executives may have compared the relatively

low, or in some cases, no performance awards received after

the completion of their first three year performance cycle

with their bonuses and decided to concentrate on maximizing

their own utility by focusing on the short-term.

Therefore, the null hypotheses are not rejected

and this research concludes that there was no significant

difference in the growth in R&D and ratio of RID to Sales

between adopting companies and non-adopting companies using

pre and post adoption periods of three and five years

respectively. Hence, it is most unlikely that failure to

reject the null was caused by using a post-adoption period

of three years instead of five years.

8.4W

As discussed in chapter 5.2.2, Ran data for the

three year pre and post adoption periods was averaged and

the resulting pre and post adoption period averages were

used in the tests. Elliott et a1 (1984) state that such an
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averaging process could reduce noise in the measure caused

by random fluctuations from year to year. On the other

hand, they suggest that the averaging process could remove

relevant variation if the fluctuations were not random.

The averaging process could have removed important

non-random fluctuations thereby contributing to the failure

to reject the null hypothesis which specified that there

was no significant difference between the growth in RED and

ratio of R80 to Sales between the adopting and non-adopting

companies. In order to statistically test if the averaging

process could have led to a failure to reject the null, the

R&D figures used in the original computation (Tables 6.4

and 6.5) were modified so as to consider pre and post

adoption periods of one year each instead of three years

each. This time the pre-adoption period consisted of year -

1 (i.e., the year prior to the year of adoption) whereas

the post-adoption period was represented by year +1 (i.e.,

the first year of operation of the performance plan).

Growth in Rap and ratio of Ran to Sales was defined as the

percentage increase in a company's post-adoption period

(i.e., year +1) as compared to it's pre-adoption period

(i.e., year -1) (Tables 8.11 and 8.12).
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The hypotheses for this test on R&D (ratio of R&D

to Sales) are as follows:

Ho: The growth in R&D (ratio of R80 to Sales) for

the adopting companies for the post-adoption

period of one year as compared to the pre-

adoption period of one year,

Miami—61mm than the growth in

R&D (ratio of R80 to Sales) for the non-

adopting companies over the same periods.

Ha: The growth in Ran (ratio of R50 to Sales) for

the adopting companies for the post-adoption

period of one year as compared to the pre-

adoption period of one year, u;11_bg_

Wthan the growth in R50

(ratio of Ran to Sales) for the non-adopting

companies over the same periods.

The Wilcoxon test was performed on the differences

in growth of R&D and the ratio of R&D to Sales between the

adopting and non-adopting companies. Tables 8.13 and 8.14

show that the sum of the ranks of negative growth in nap

and ratio of R50 to Sales differences (i.e., where the non-

adopting companies' growth in R&D and ratio of R&D to Sales

exceeds that of the adopting companies) exceeds the mean of

the ranks.

The computed test statistic resulted in the

observed significance levels of alpha - 0.6103 for R&D

growth (Table 8.13) and alpha = 0.6480 for growth in ratio

of R80 to Sales (Table 8.14) as compared to a desired alpha

= 0.05. Therefore, the null hypotheses are not rejected and

this research concludes that there was no significant

difference in the growth in R&D and ratio of R&D to Sales



I
m
a
m

(
“
m
i
n
i
m
-
M
i
n
g
!

l
I
.

f
.
I
h
l
t
y
l
l
n
l
l
q
‘

l
i
l
l
i
d
“
m
u
m
m
-

I
l
u
l
u
l
u
m
l
l
k
l
v
h
‘

I
I
I
-
fl

I
l
l
u
l

I
I
m
a
m
-
r

I
n
n
.
t
o
"

7
I
n
“
!

I
n
n
I
l
n
I
m
u
m

I
I
r
u
n
u
l
r
l
l
t
u
l

I
I
n
n
-
[
M
I
K
E

I
O
C
l
l
m
c
l
l
h
v
r
u
l
n

I
n
t
.

l
l
t
l
u
l
m
l

I
l
l
u
v
-
I
h
fl
t
l

I
I
t
-
m
m
-

[
fi
l
l
l
l
l
l
l
l
o

I
!
t
o
w
-
v
I
n
k
-
M
u
l
t
a
n

N
(
m

u
n
n
e
-
P
l
u
m
s
-
H
u
l
l

I
S
t
u
n
i
n
g
I
l
u
l
l
l
u
fl
u

I
t
C
a
l
m

(
I
'
I
I
l
/
“
H
l
D
a
l
-
u

I
I
I
n
l
I
'
o
I
n
U
I
-
q
[
I
I

I
I
I
l
l
-
m
l
l
u
x
l
m
h
y
l

C
u
p

l
'
[
m
u
-
[
u
n
fl
i
n
-

I
M
n
-

2
0
[
M
o
n
/
f
u
l
fi
l
l

1
|
l
u
v
-
I
I
I
-
D
n
l
u
l

2
1
M
A
I

I
n
n
/
r
u
m
!
-

2
‘
"
H
u
h

[
I
]
I
'
l
l
/
l
u
l
u
!
I
n
n
!

2
1
l
u
p
u
n
l
l
u
m
v

I
I
I
-
l
u
l
u

I
.
“
n
e
w
“
l
u
l
u
/
l
.

l
l
I
l
l
I
u
n

)
1
l

l
n
h
s
t
v
l
n
/
k
l
l
n
‘
w
w

3
)
I
n
n
a
/
I
n
n

l
u
l
l
.

 

!
'
l
e
n
t
-
n
A
l
u
m
i
n
a
/
I
r
a
n

0
0
l
u
l
u
I
n
t
/
I
I

I
I
I
.

I
n
.

(
I
.
I
I
I
I
H
M
I
I
I

I
l
l
H
u
h
“
!

0
2
l
l
n
u
I
I
I
I
-
I

I
!
I
n
n
l
n
l
r
-
u
h
l
h
n
l
u
—

l
l
I
n
n
-
l
h
a

4
5
m
m

l
u
h
u
l
q
l
n
l
l
u
l
n

M
I
n
n
-
v
l
l
l
u
r
l
l
h
l
m
.
m
a
l
l
"

0
1
I
n
l
l
n
fl
n
u
l
l
u

:=g

£5:
sasssaassaasasn
'“?$Y$?8'=BT=$“

=q=q=5

dvgaé'
I. ..~...

? g ??=

ntgzalssgtzfizfiazncl!.... ..“;§ . .. ..

s*'-sé$'
.
..
.

[
a
m

I
.
“

I

I
I
l
l
l
fl
l
l

I
!
!
!
I
I
I
[
P
E
-
l
u
l
l

u
n
u
I
n
M

”
I
I
I
I
.
“
-
n
l
d
fl

‘
I
I
J
I

l
l
.
”

BB=83.1:‘IBIR8:H8=2='-'“”-"'~’

:

2

R usages:
fl—Jufiofi

SSIEISEB

assesses

.

aasceusnsnscssssasqcassenc=sa=s
0.3-.‘n-‘o.’—-’~fi-fi¢~'udnggégigiifizi

é

assuasnsasa=

:anqggaas

a.
‘-

.-

..-

I
I
D
I
‘
l
l
-
I
I

I
n
t
:

k
r
i
l
l
-
g
u
fl
m
l
m
m
.

n
o
[
I
r
a
n

i
n
!

I
n
«
m
m
a

l
u
l
l
-
n
:

l
-
I
.

l
-
I
/
“
I
H
I
O
I
I

l
-

-
-
-
-
-
-

.
.
.
.
-
.
.
.
.
.
.
u
u

-
- I
I
I

“
C
.
M
.

(
I
I
I
.
I
I
H
I
O
I
H
I
I
H
I
I

I
-
I
.
-
-
l
l
n
i
l
n
u
m
-
u

I
.

a
!

A
l
p
.

-
0
.
5
m

l
l
.
.
.
“

-
u
m
.
h
u
m
,

I
l
l
”

-
0
.
!

I
n
m
u
t
a
n
t
.
4
I
.
“
h

I
n
a
l
l
"
l
a
n
d
.

I
I
I
N
N
-
t
n

I
o
[
d
b

0
!
S
I

I
l
l
-
l
l

I
n
n
-
1
l
l
I
I
-
o
h
u
q
m
a
m

k
i
l
l
.

1
a
!
l
u
l
l
M
"
.

I
m
u
m

a
t
c
m

t
o
m

I
n
n
-
I
a
m
.

(
m
y

I
!
I
k
e
-
m
u
.

I
-
I
I
I
—

I
a
n
d

I
I
a
n
d
“
.

I
I
I
.

I
-

I
‘
I
I
-
u
u
l
n
a
i
t
a
n
a
n
d
.
h

«
I
n

I
.

I
-

.
I
I
-
t
o
”
I
I
I

1
0
«
I
—

t
m
m

I
n

«
(
M
l
-
u
c
a
r
.

I
I
h
r
!
a
n
d
!
“

I
q
u
l
n
m
u
l
l

I
n
a
l
l
.

I
.

I
-
“
I

o
f
u
m
:
u
m
.

118



(
I
Q
I
I
I
I
I

c
u
m
m
i
n
g
-
4
.
1
m
)

n
m
m
m
m
m
m
u

2
m
m

r
u
m
-
m
u
c
-

I
I
I
I
“
!
M
i
n
d
/
I
r
w
i
n
.
I
I
I
’

I
I
I
K
I

I
I
o
n
a
/
I
d
a

I
n
"
.
I
"

7
I
I
I
I
I
I
I
'
I
I
"
:
-
m
t
-

I
I
V
I
I
I
I
M
I
I
M
I

I
i
n
fi
l
l
!

I
I
[
H
u
m
e
/
h
u
l
a

I
n
.

l
l

{
I
I
I
I
I
I
I
I
I

I
I
I
I
r
r
I
I
I
h
I
Q
I
I

I
I
I
n
"
!

[
I
I
I
/
I
I
I
M
u
t
I
I
I
I
K
I
I
I

I
I
(
"
I
n

I
I
I
I
I
I
I
I
I
I
I
I

l
l
t
u
I
I
m

(
I
I
I
I
I
I
I
I
I
I
I
D
I
R
-
I
I

I
!

[
I
I
I
I
I
I
(
“
M
I
I
‘
I
—

I
«
M
n
.

2
0
(
I
I
-
I
I
I
!
“

1
|
f
m
I
I
I
I
I
M
R
I
!

N
I
I
n
I
v
I
l
"
I
l
l
/
C
r
u
n
-

1
)
I
I
I
I
u
I

I
I
I
I
V
I
I
I
‘
I
I

 

2
|
m
u
m
/
u
.

I
n
n
-
I

n
I
n
n
/
I
n
d
-

S
O
I
I
I
-
I
n
c
h
"
I
I
I
.
”
-

S
l
E
I
/
I
I
I
V
I

)
1
l

[
I
‘
I
I
I
I
I
fl
/
k
l
l
‘
w
.
"

l
l
l
u
a
u
/
I
n
n

I
I
I
]
.

M
I
I
I
I
w
I
I
l
l
-
I
n
d
”

I
u
m
-

)
!
h
m

I
n
n
i
n
g
/
[
l
i
l
y
M
I

I
I
I

3
6
n
u
m

"
l
u
l
u
-
m
u
n
I
n
n
"

)
1
h
u
n
t

I
I
I
I
-
l
l
.
I
I
m
I
I
I
I

S
I
I
n
I
I
v
I
/
H
I
I
I
I

H
m
m

I
I
I
I
r
I
I
I
I
I
l
l
m
I
v

O
0
I
I
I
I
I
I
P
H
I
/
l
l

I
I
I
.

I
I
I
.

u
l
o
l
l
/
I
I
I
I
I
U
I

I
I
I

I
I
I
O
I
I
I
I
I

I
I

l
I
I
I
r
I
I
!
I

 
 

 

M
"
I
I
I
-
I
M
O

0
!
m
m

I
K
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
.

O
I
I
'
I
I
!
L
H
U
I
I
I
I
I
Q
I
I
I

'
I
I
I
I
I
I
I
I

0
7
I
I
I
H
I
p
-
I
I
I
I
‘
J

sssssaqx
='r§8"?7?

4
1
.
“

4
7
.
" E=§=3l%fi%?!13!’5¥€3§€!3

~4~fi1§;?$d-f$§i-77‘n;—

l
i
l
o

I
.
I
I

I

l
l
y
o
u
I
n
I
I

I
I
I
!
I
q
u
-

I
I
I
.
I
I
)

sesame:

?#?$?§$ 4
1
.
"

.Q!!!=?¥€.
:zsnsfizzz

4
.
”

I
.
”

L
.

33328RBI.RII£BH':32=S"‘""‘""

C

-

U

?

salalttn8t

Jddsdadgng

a

aqszss!ctn!saa!=asass=a

3333

manxaglmsss

o——£n--do~—~:‘=fififi3figiu

.tflssva
iéfisdfinain

g:

I I

--

I
l
l
l
l
l
t
I
I
I
I
!
“
I
M

I
'
I
I
I

I
I
[
M
I
M
I

l
l
u
m

I
I
I
I
I
I
-
n

I
I
I
I
I

t
r
a
i
n
.

(
I
I
l
l
p
l

(
I
’
I
I
)
,

I
I
I

I
I
l
r
I
I
I
I
I
n
t

I
I
(
“
1
“

I
I

O
I
I
I
I
-
I
:

I
‘
H
I

I
-

I
I
I
‘
I
N
I
O
I
I

I
I
0
.
!
.
I
I
I
I
I
!
m
u
l
l
-

I
I
E

I
I

I
M
I

0
0
.
0
.
I
I
.
”

-
0
.
3
m
.

.
I
I
-
I
.

I
I
‘
I

-
m
l

I
I
“
w
i
t
h

I
I
I
I
a
n
I

I
I
I
t
u
m
.

I
N
N
-
I
I
I

I
I
g
u
n

I
!

I
I
I
u
m

I
I

I
I

I
I

I
I
I
I
I
R
I
-

I
n
n
a
.

I
I
I
I
.
-

I
I
I
.
I
I
-
I
I
q
a
l
-
t
u
l
-

I
I
I

I
I
I
I
I
M
D
.

I
u
p
“
.
-
I

I
I
I
“

l
u
l
u
]

I
I
"
.

V
I
I
I

I
I

I
I
I
"
I
.

I
I

I
I

I
I

I
I
I
I
I
I
.

I
W
i
n

m
a
y

I
I
I
n
"
!

I
I

I
I
I
I
d
d
I
l
I
~
m
|

u
g
l
y
I
.
w
i
n
u
m
.

u
l
-

I
u
m

I
I
u
u
fi
l
q

I
v
a
r
.

.
I
I
M
I
"
I
n
!
0
'

I
I
I
I
—
Q
I

I
I

«
I
I
I

I
.

.
I
I
I
I
I
I

I
I
I
-
I
I

I
I
I
I
I
-

I
r
I
I
I
I
I

I
I
I
I
I
-
I
I
I
.
I
I
I
.

h
I
!

I
I
I
'
I
I
I

I
I
n
u
l
l
"
a
.
"

I
I
I
I
I
-
I
I

I
.

u
-

I
l
I
I
m
I
I
p
m
.

119



120

between adopting companies and non-adopting companies using

pre and post adoption periods of one year each. Hence, it

is unlikely that the averaging process contributed to the

failure to reject the null.

8.5W

W

Another explanation for the failure to reject the

null hypothesis, which stated that there was no significant

difference in the growth of R&D and ratio of RID to Sales

between adopting and non-adopting companies, could be that

executives of adopting companies might not have considered

RID to be a crucial element in their companies' long-term

survival. This could be due to a perception that R&D is

either wasteful, overrated, unnecessary or because the

risk-reward tradeoff was not attractive. R&D may not have

been impacted by the introduction of performance plans even

though the adopting companies may have become long-term

oriented. These executives could pursue their long-term

orientation by increasing expenditures on capital

equipment, repairs and maintenance etc.. In addition,

companies may, either inadvertently or otherwise, classify

their RID expenditures as capital expenditures in order to

avoid writing them off in the year of incurrance as

required by SPAS No. 2. This might make capital

expenditures an even more important surrogate for

management's long-term oriented behavior.



121

One expenditure that has already been considered

as a surrogate for long-term oriented behavior is capital

expenditures. Larcker (1983) used capital expenditures as

such a surrogate and found that growth of capital

expenditures for a portfolio of adopting companies was

significantly greater than that for a portfolio of non-

adopting companies. Hence the executives of these adopting

companies could have reflected their long-term orientation,

pursuant to adoption of performance plans, by increasing

the growth of capital expenditures.

Therefore, it is possible that the null

hypothesis, which proposed that there was no significant

difference in the growth in R&D and ratio of R&D to Sales

between adopting and non-adopting companies, was not

rejected because executives did not consider Ran crucial to

their companies' long-term survival. However, it must be

noted that this alternate hypothesis contradicts research

cited in chapter 4 which concludes that RED has a lagged

relationship with the companies' value.

The same 47 matched pairs that were used in the

original R&D computations in chapter 7 were used for the

tests on capital expenditures. Most of the 1975-82 capital

expenditures data was extracted from the yalggligg database

and the remaining data was taken from the companies' 10K

statements and annual reports. (Tables 8.15 and 8.16). It

was expected that, following Larcker's (1983) results, the
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growth (as defined in chapter 5.2.2 for R&D) in capital

expenditures and the ratio of capital expenditures to sales

for the portfolio of adopting companies would be

significantly larger than that for the portfolio of non-

adopting companies.

The hypotheses for this test on capital

expenditures (ratio of capital expenditures to sales) are

as follows:

Ho: The growth in capital expenditures (ratio of

capital expenditures to sales) for the

portfolio of adopting companies 1111_ng;_gg_

Wm;than the growth in

capital expenditures (ratio of capital

expenditures to sales) for the non—adopting

companies.

Ha: The growth in capital expenditures (ratio of

capital expenditures to sales) for the

portfolio of adopting companies 1111_gg_

c than the growth in

capital expenditures (ratio of capital

expenditures to sales) for the non-adopting

companies.

The Wilcoxon test was performed on the differences

in growth of capital expenditures and the ratio of capital

expenditures to sales between the adopting and non-adopting

companies. Tables 8.17 and 8.18 show that the sum of the

ranks of negative growth in capital expenditures and ratio

of capital expenditures to sales differences (i.e., where

the non—adopting companies' growth in capital expenditures

and ratio of capital expenditures to sales exceeds that of

the adopting companies) exceeds the mean of the ranks.
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The computed test statistic resulted in the

observed significance levels of alpha - 0.8997 for growth

in capital expenditures (Table 8.17) and alpha - 0.9066 for

growth in ratio of capital expenditures to sales (Table

8.18) as compared to a desired alpha - 0.05. This is

confirmed by Figures 8.3 and 8.4 which are based on the

information contained in Tables 8.19 and 8.20. Tables 8.l9

and 8.20 are trend statements based on capital expenditures

and ratio of capital expenditures to sales data contained

in Tables 8.15 and 8.16 with year -3 (i.e., the third year

preceding the year of adoption) as the base year and

subsequent years expressed as a percentage of the base

year. Figures 8.3 and 8.4 show that the differences between

capital expenditures and ratios of capital expenditures to

sales for adopting and non-adopting companies widened in

the post-adoption period.

Therefore, the null hypotheses are not rejected

and this research concludes that there was no statistically

significant difference in the growth in capital

expenditures and ratio of capital expenditures to sales

between adopting companies and non-adopting companies.

These results indicate that the failure to reject the null

was not because Ran was considered unimportant to the long-

term survival of the company. The same tests conducted on

the same sample of companies in the context of capital

expenditures also resulted in a failure to reject the null.
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Figure 8.3

Trend Graph for Capital Expenditures

 

(Yearly Portfolio Averages)

 

ADI

NED -

 
-2 -1 +1 +2 +3

Years

Index is of yearly average of capital

expenditures for the portfolio of adopting

companies with year -3 (i.e. the base year)

- 100 (columns 1. 2' 3. 5. 6, and 7 of

Table 8.19)

Index is of yearly average of capital

expenditures for the portfolio of

non-adopting companies with year -3 (i.e. the

base year) - 100 (columns 10, ll, 12. 14, 15

and 16 of Table 8.19)
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Figure 0.4

Trend Graph for Ratio of Capital

Expenditures to Sales

(Yearly Portfolio Averages)
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AD - Index is of yearly average ratio of capital

expenditures to sales for the portfolio of

adopting companies with year -3 (i.e. the

base year) - 100 (columns 1. 2. 3, S. 6, and

7 of Table 8.20)

NAD - Index is of yearly average ratio of capital

expenditures to sales for the portfolio of

non-adopting companies with year -3 (i.e. the

base year) - 100 (columns 10, ll, 12. 14, 15

and 16 of Table 8.20)
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This latter result conflicts with Larcker's (1983) study

where he found that the capital expenditure growth for his

sample of adopting companies was significantly larger than

that for non-adopting companies. It is possible that

factors such as differences in sample selected, sample size

and accuracy in matching, etc. accounted for the conflict

in results.

The results of the alternate hypotheses are

summarized in Table 8.21. This chapter concludes by stating

that the results obtained in this research are determined

by the sample selected, the size of the sample, the

effectiveness in matching of adopting with non-adopting

companies etc.. These factors could have biased the results

and hence additional research with different samples etc.

is needed before these results can be generalized. The next

chapter concludes this research by evaluating the

implications of the results and suggesting future areas of

research.
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CHAPTER 9

CONCLUSION

Performance plans are a recent addition to the

variety of incentive compensation schemes that are

presently used to compensate top corporate executives.

Companies introducing these plans expect that executives

will be motivated by the plans to remain with the company

and work towards its long-term success. An extract of the

proxy statement of Eastman Kodak (Table 9.1) reflects that

company's expectation for the performance plan. In

addition, these plans are expected to reduce the divergence

of interests between executives and stockholders and

motivate executives to maximize the value of the company by

making their rewards contingent on long-term accounting

numbers based performance.

Performance plans are widely used in large

corporations; Rich and Larson (1984) report that 40% of

Fortune 500 companies have already adopted performance

plans. Rich and Larson (1984) also estimate that $1.5

billion will be spent on these plans over the next ten

years. Since companies are expected to make a huge
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Table 9.1

Extract from proxy statement: Eastman Kodak

'The Company is proposing for shareholder approval an

Incentive Stock Option Plan and a Long Term Performance

Award Plan. The Board of Directors, following a review of

the Company's compensation program, has approved each plan

subject to approval by the shareholders.

The two Plans are designed to improve the performance of

the Company and, by so doing, to serve the interests of its

shareowners. Each is designed to encourage sound decision

making and to motivate key employees, drawing from them

maximum effort in the Company's best interest. By

increasing the ownership of Kodak shares among those who

play significant roles in the Company's success,

implementation of the plans will clearly identify and

emphasize the mutual interests of employees and

shareholders. In addition, their adoption should have a

positive effect on the Company's ability to attract and

retain men and women with leadership potential.‘

Source: Eastman Kodak

Proxy statement dated

March 24, 1982, p. 19
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commitment to these plans, it is necessary to determine if

performance plans deliver what is expected of them.

Larcker (1983) evaluated performance plans and

found that companies adopting performance plans experienced

a significantly larger growth in capital expenditures than

did the non-adopting companies. This research adopted ass

as the surrogate for long-term orientation and hypothesized

that companies adopting performance plans would experience

a significantly larger ass growth than that experienced by

non—adopting companies. However, this research concludes

that companies adopting long-term performance plans did not

experience a significantly larger growth in ass

expenditures and the ratio of asp to Sales than the non-

adopting companies. Actually, an important result of this

research was that the adopting companies experienced a

smaller, though not significant, growth in R&D expenditures

and ratio of R&D to sales as compared to the non-adopting

companies.

It is also noteworthy that an additional test on

growth of capital expenditures for the same sample of

matched pairs found that the growth in capital expenditures

and ratio of capital expenditures to sales for adopting

companies was not significantly different from that of the

non-adopting companies. These results also indicated that

the growth in capital expenditures and the ratio of capital

expenditures to sales for non-adopting companies was
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larger, though not significantly, than that of the adopting

companies.

This divergence of results between this research

and Larcker's (1983) study could have been caused by

methodological problems such as different samples,

different sample sizes, imperfect matching etc.. Therefore,

the effectiveness of performance plans in inducing long-

term oriented actions is still an open question and

additional research needs to be done to resolve this issue.

Chapter 8 evaluated and rejected all but one of

the alternate hypotheses which could have explained the

failure to reject the null. The one hypothesis that should

be investigated further as a possible explanation for the

failure to reject the null hypothesis concerned the

possibility that bonus plans were much more generous than

performance plans and could have affected the results by

making performance plans unattractive in comparison. The

tests performed in this research concerning the importance

of bonus vs. performance plans were inadequate for two

reasons. First, there were only four adopting companies

that adjusted their bonus plans downward to make them

competitive with performance plans. The small sample size

could have affected the results. Second, it is possible

that these four companies did not adjust their bonus plans

sufficiently downward to make them competitive with

performance plans. Since the test did not consider the
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magnitude of downward adjustment, an insufficient downward

adjustment could have affected the results.

On the other hand, a more plausible explanation

could be that companies adopted performance plans for

reasons other than to make their executives long-term

oriented. Chapter 2 discussed recent studies by Benston

(1985). Coughlan and Schmidt (1985) and Murphy (1985) which

hypothesized that there is an alignment of interests

between corporate executives and their stockholders. As a

result, executives would attempt to maximize the long-term

value of the company as measured by the stock market and

must already be long-term oriented. Therefore, it is

unlikely that the performance plans were adopted to make

already long-term oriented executives even more long-term

oriented.

If corporate executives are already long-term

oriented, then why are performance plans introduced and

what objective are they meant to achieve? One reason why a

company might adopt a performance plan could be to offer an

attractive and diverse compensation package to top

executives. It may wish to lure these executives away from

other companies as suggested in the quote from Eastman

Kodak (Table 9.1). In addition, the company could be

sending a signal to the labor market that it is dynamic and

willing to offer a diverse compensation package to the

right executive.
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Second, a company might wish to send a positive

signal to the stock market to counter the perception that

it is staid and conservative. The adoption of a new

incentive compensation scheme which purportedly induces

long-term behavior could influence the stock market's

judgment of its future. Recent studies by Brickley, Bhagat

and Lease (1985) and Tehranian and waegelein (1985) provide

evidence that there was positive stock price performance

around the time companies adopted long-term and short-term

incentive plans.

Third, there has been negative publicity about the

lack of correlation between executive compensation and

company performance, where executive compensation has been

represented by salary and bonus (Redling, 1981; Loomis,

1982). Therefore, companies may prefer to diversify their

compensation package with stock options, SARs and

performance plans so that they could keep the salary and

bonus amounts steady and avoid adverse publicity.

Fourth, executives need to be compensated for the

risk of turnover resulting from takeovers, mergers etc..

Performance plans are one of many plans used for this

purpose.

Finally, Benston (1985) and Murphy (1985) found

that annual changes (both positive and negative) in the

value of executives' stockholdings were three to five times

their total annual cash compensation. This could lead to
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risk-avoiding behavior by executives since their human

capital (i.e., the discounted present value of future

compensation) and non-human capital (i.e. the company's

stock) are tied in with the same company (Kaplan, 1982).

Since performance plans are either paid in cash or can be

easily converted into cash, an executive could diversify

his risk with his performance award.

The examination of incentive compensation schemes

and their association with managerial behavior leaves open

several potential research questions. First, further

evidence as to the reasons why companies adopt long-term

performance plans would be useful in view of the results

obtained in this research.

Second, the magnitude of rewards under performance

plans and bonus plans need to be compared to resolve the

question regarding the uncompetitiveness of performance

plans. A ratio of average payments under performance plans

to yearly bonus payments could be computed for each

adopting company. Companies could be segmented according to

whether they have high or low ratios, a high ratio

indicating that rewards under performance plans are

competitive with rewards under bonus plans. Therefore,

companies with high ratios could be expected to be more

receptive to the long-term orientation espoused by
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performance plans and significantly increase their Ran

growth.

Third, Frederic w. Cook 8 Co., Inc., (1981) report

that a few companies have dropped their performance plans.

The reasons why these companies dropped their performance

plans would be interesting. An interesting methodology

would be to compare Rab of companies before and after

dropping the performance plan. A model could also be

constructed to predict, based on certain company

characteristics, the kind of companies that could be

expected to drop or adopt performance plans.

Fourth, inspite of considerable controversy

surrounding the effectiveness of bonus plans, they are

still prevalent. One reason could be that bonus plans are a

necessary ingredient to an optimal scheme of executive

compensation. Another reason could be that the Boards of

Directors are ineffective and are in fact controlled by

corporate management who in turn determine what their

compensation schemes should be. Further research on these

and other reasons for the widespread use of bonus plans

would be useful.

Fifth, Smith and Watts (1982) suggest that

executives rewarded by a bonus plan have incentives to turn

down positive NPV projects with long payback periods since

cash outflows are incurred in the near term but cash

inflows could result after the executive retires or resigns
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#

from the company. However, there is no evidence to suggest

that executives do in fact behave in that manner. The lack

of such evidence has prompted Kaplan (1984) to recommend

that management accountants should determine if the

suggested theories about management behavior have any

empirical support.

Finally, Smith and watts (1982) suggest that, by

deferring payment of the bonus earned by an executive until

after his retirement, an executive might be persuaded to

stay with the company until his retirement. These "golden

- handcuffs" as Kaplan (1982) calls them, are expected to

expand the executive's time horizon. Towers, Perrin,

Forster and Crosby (1980) found that 64% of 100 largest

industrial companies with bonus plans empowered their bonus

committees to defer payment. It would be useful to

determine the extent to which bonus committees have

exercised the power to defer payment and whether these

“golden handcuffs" been effective in stemming the turnover

of executives.
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APPENDIX B

LIST OF COMPANIES OMITTED FROH TEE SAMPLE

AND REASONS FOR THE OHISSION

Company Name

 

Comments

Inconsistent figures

due to restatement

 

3. American Can

4. Armstrong Rubber

 

5. Ashland 011

6. Baxter Travenol

7. Beatrice Foods

8. Black and Decker

10. Brunswick

 

no match available

 

11. Burroughs

 

First year of operation

not available

Already had a plan

started in 1976 and

which was renewed
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17. Chevron Not disclosed in

Valueline

18. Coca-cola No RaD data available

19. Combustion Eng.

20. Consolidated Foods Incomplete RaD data

 

 

26. Diamond Shamrock

27. Dow Jones No RED data available

28. Eastman Kodak

 

29. Eaton

30. Eli Lilly Already had a plan

started in 1975 and

which was renewed

31. Federal Paper No Ran data available

33. Firestone Tire Plan for CEO only:

based on contract
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41. Koppers

25T"'£;;EI§ZE;S;;"""""" ~3=£ZS data—a:ailab1e—

43. Manville __ _ ——— -— ———— — ————

4;. McGraw:Edison _— ’— First year of—operation

not available

2;? neEEE‘= “" """""""""""

:g: Meredith _——= — = No Ran data available=

:7: Midland—Ross — —— _— Inconsisten:_::gures

due to restatement

ZET"';I;;;;ZE. ninlng" ’= ' """""

I9. Horton Thiokol —__ —— —rI;EE year of_operation

is 1984

SD: HotoroIa — —__ First year of—operation

not available

Eii‘ uén"= " “““ ‘

52.— Ni—Industries ——— ————— ———

53. Nashua== I __ ==— —==— _==

;;f= Nat1.—l:tergro:; =— No P:;=data avaiIabIe-

EET"'§;;'§SZE'EI;;;""""""" No RES—a... .;;§I;SI;'

EE. 0.;n322223133"""""""""""""""""""""""

:7:— Outboard Marine——= _ == ====—

98: Pacca:= —— No_P;D_data av::1ab1e

g9:— Phillips Petroleum =——— ————— ——

60: Quak::-Dat;"""""""""""""""""""""""

8i: Rexnord"""""""""""=""""""""""

EET"'§T'ST'EE§QSISS"""""""""fiS"§ZB'E§E§'§3§II;SI;'

E3?"’§;;3222’2;;32T"""""""""""""""""""""""""

EZT'"'§ZS£Z'§Qper ’_— === 91292';22§'SE'35222EISn
is 1983
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65. Sealed Power

 

66. Shell

67. Singer Inconsistent figures

due to restatement

68. A. O. Smith Proxy unclear about

performance plan

70. J. P. Stevens - Inconsistent figures

due to restatement

7l. Swift Independent th diaclosed in

Valueline

72. Sybron Inconsistent figures

due to restatement

73. Tenneco First year of operation

not available

75. Texas Instruments

 

76. Textron



1.

3.

Total 8 of companies considered

152

Notes

for the experiment

Total 1 of companies selected

for the experiment

Total 8 of companies rejected

for the experiment for the

following reasons:

First year of operation

not available

RSD data not available

or incomplete

Inconsistent figures

due to restatement

Miscellaneous

81

47

15

0
"
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A. Which of
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APPENDIX C (continued)

INDEX

the following plans were already in

existence at the time the performance plan was

adopted?

1.

2.

3.

4.

9.

Bonus plan

Stock price related plans such as stock

options, SARs etc.

Both of the above

None of the above

Information not available

B. was the bonus plan amended simultaneously with the

adoption

1.

2.

3.

4.

9.

of the performance plan?

Bonus plan was made more lucrative than

before

Bonus plan was made less lucrative than

before

No amendment in the bonus plan

not applicable since no bonus plan was in

effect when the performance plan was

adapted

Information not available

C. were stock price related plans amended simultaneously

with the

l.

2.

3.

4.

9.

adoption of the performance plan?

Stock plans were made more lucrative than

before

Stock plans were made less lucrative than

before

No amendment in the stock price related

plans

Not applicable since no stock price related

plan was in effect when the performance

plan was adopted

Information not available
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Were one or more stock price related plans introduced

- simultaneously with the performance plan?

‘1. Yes

2. No

9. Information not available

What was the length of the first award cycle under

the terms of the performance plan?

1. 1 year

2. 2 years

3. 3 years

4. 4 years

5. 5 years

6. 6 years

7. Not yet determined by the company

9. Information not available.

Has atleast one performance cycle been completed?

1. Yes

2. No

9. Information not available

Do the award cycles overlap? (An overlap would be

indicated when for example one cycle is 1975-79 and

another is 1977-81)

1. Yes

2. No

9. Information not available

Were performance plans introduced in the form of

units or shares?

1. Units

2. Shares

3. Both units and shares

9. Information not available

How soon after the approval of the stockholders or

the Board of Directors as the case may be, were the

plans put into effect?

1. In the same financial year as the year of

approval

2. In the financial year following the year of

approval

3. Plans not yet put into effect

9. Information not available
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J.* Which of the following performance measures were

adopted to evaluate performance under the performance

plan?

100.

200.

300.

400.

500.

600.

998.

999.

Earnings per share (EPS) or EPS growth

Return on Assets/Investment

Return on Equity

Earnings or earnings growth

Book value or book value growth

Sales

Not yet determined by the company

Information not available

K. Has any payment been made or funds set aside for

future payment under the terms of the performance

plan?

1. Yes

2. No

9. Information not available

* For example, a company that adopts EPS, Return on Assets

and Sales as performance measures is coded 126.
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