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ABSTRACT

This study provides evidence coiicerning the endogenous
determination of managerial compensation contracts. To avoid the
confounding effect of tax considerations, we limit our attention to the
choice among long-term nonqualified incentive plans. Specifically, we
consider a two-part decision faced by the firmm: (1) whether to add an
accounting-based "performance plan" to the existing portfolio of
compensation contracts and (2) if the firm adopts a plan, the choice
between a "relative® or an "absolute" performance measure.

Based on some behavioral implications of performance plans which
distinguish them from alternative contracts, we develop hypotheses which
relate the adoption and design of a performance plan to the firm's
gereral incentive contracting environment. We test these hypotheses
using a choice-based sample, evenly divided between performance plan
adopters and nonadopters. For the purposes of parameter estimation, we
use the mul tinomial loglit model to reflect the qualitative, hierarchical
nature of the decision setting. Our results indicate that variables
which proxy for the incentive enviromment can explain which firms will
adopt a performance plan, and also the type of performance measure used

by the adopting firms.
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CHAPTER 1
INTRODUCT ION

1.1 Background and Problem Statement

The ability to attract and retain top professional managers is
crucial to the survival of all firms. To this end, the design of
managerial compensation contracts is of central importance. Recently,
there has been a great deal of interest in managerial compensation
issues, both in the popular press and in more scholarly arenas. Despite
burgeoning research éfforts in this area, however, the forces underlying
the determination of managerial compensation contracts are still not
well understood.

To date, most empirical studies of executive compensation have
assumed that the contract is determined exogenously. These studies then
examine the effect of the contract on managerial behavior. Examples
include Healy (1985), who considers the relationship between parameters
of the bonus plan and the accounting choices made by managers, Larcker
(1983b), in which the effect of peéformance plan adoption on managerial
investment decisions is examined, and Larcker and Balkcom (1984), who
study the effects of the compensation contract on managerial selecticn
of mergers.

This "partial equilibrium" approach to the study of executive
compensation is justified on the grounds that a general theory of
contracting has not yet been developed. This general theory would

1



2
assume that compensation contracts are endogenously determined; arising
simul taneously with other major policy decisions of the firm. Although
a fully articulated theory of contracting does not yet exist, two
nomutually exclusive hypctheses have evolved in the accounting
literature which may provide some insight into the endogenous
determination of compensation contracts. One hypothesis is that
managerial pay packages are designed to provide incentives to manégers
to maximize the value of the firm. The other posits that tax
considerations determine the structure of compensation contracts.
According to this view, a compensation package is optimal if it
minimizes the joint tax liability of the manager and the firm.

Distinguishing aspects of compensation agreements that are tax
motivated from those that arise from incentive considerations, however,
is complicated by what Miller and Scholes (1982) term the
"jdentification problem." That is, the two hypotheses frequently make
identical predictions concerning the structure of the contract in a
given setting. The confounding interaction of tax and incentive effects
is a major obstacle to understanding the process by which compensation
contracts actually arise.

Unambiguous evidence concerning the explanatory power of either
the "tax minimization hypothesis" or the "incentive alignment
hypothesis™ would be a useful first step in understanding the general
determination of compensation contracts. A clear delineation of
incentive effects, however, requires that tax considerations be held
constant (and vice-versa). For example, Hite and Long (1982) provide

evidence that compensation contracts are amended in response to changes



in the tax code. They document shifis between the use of gualified
options and nonqualified alternative plans after the Tax Reform Act of
1969 altered the tax treatment of optiéns. This study highlights the
importance of controlling for changes in the tax emviromment when
testing implications of the incentive aligmment hypothesis.

Most executive pay packages consist of multiple components,
including fixed salary, short-term bonuses, long-term incentive
compensation and deferred benefits, We argue that by restricting
attention to the long-term incentive portion of the contract, it is
possible to analyze incentive effects separately from tax influences.
This is because the choice among most long-term plans is a "tax neutral"
decision. From a tax perspective, all long-term plans are either
"qualified" (subject to capital gains treatment) or "nonqualified®
(taxed as ordimary income). The only long-term plan subject to capital
gains treatment is a qualified stock option plan. All other long-term
plans provide remuneration which is taxed as ordinary income. During
the Seventies, the tax enviromment uniformly favored the use of
nonqualified plans. Because these plans receive identical tax
treatment, the tax hypothesis makes no prediction concerning the
specific nonqualified plan that will be adopted by a firm in a given
setting.

Two alternative explanations for the cross-sectional diversity in
nonqualified long-term plans are possible. The first is suggested by
Miller (1977): the variation in plans represents "...neutral mutations
that serve no function, but do no harm." Alternatively, the cross-

sectional variation may be explained by the incentive alignment



b
hypothesis. That is, differences in underlying firm characteristics may
lead to variations in the particular long-term contract perceived as
optimal in providing incentives for managers to maximize fim value.

A simple dichotomous classification of long-term plans is based
on the performance measure used: stock price or accounting numbers.
(See Appendix A for a description of commonly used long-term plans.)
Most long-term plans are based on market performance measures; an
exception is a "performance plan®" which has goals stated in terms of
accounting results., Performance plans are a relatively new development
in managerial compensation, with the first plans adopted in 1971.
Larcker (1983b) reports a positive security market reaction .to the
announcement of a performance plan adoption. Yet in 1980, only 37% of
the 200 largest U.S. industrial firms had adopted such a plan. (Kimball
(1980).) Presumably, the nonadopting firms felt that modifying
compensation contracts to include performance plans was either a zero or
a negative net present value proposition. One possibility is that the
plans did not convey the proper incentive effects in the contracting
environment of these firms, or the incentive benefits were too small to
Justify the costs imvolved in renegotiating the contract.

This study seeks to address two related research questions.
First, with tax influences held constant, can performance plan adoption
be explained by incentive effects? That is, can variables used to proxy
for the firm's incentive-contracting enviromment explain which firms
will adopt performance plans? Second, given that a firm has adopted a
performance plan, 2an incentive arguments explain the cholce of a

relative versus an absolute performance measure? With a relative



performance measure, individual firm results are compared to industry
averages, rather than an absolute standard. Although firms use
differing‘performance measures in their performance plans, all can be
classified as either relative or abSolute.

If we answer our research questions affirmatively, our study will
provide evidence that compensation contracts are not simply neutral
mutations, but do seem to address incentive problems faced by the firm.
This would suggest that incentive effects have a significant role in
our much sought after "theory of contracting." Clezr evidence of this
kind, unclouded by tax effects, has not been provided by earlier
researchers and is the principal contribution that we hope for from the

study.

1.2 Relevance to Accounting

Recently, a considerable amount of accounting research has been
devoted to the study of the economic consequences of voluntary and
mandatory changes in accounting techniques. (See Holthausen and
Leftwich (1983) for a review of this literature.) Economic consequences
theories rely on cross-sectional differences in contracting and
monitoring costs to explain differential security market reactions to
the announcement of an accounting change. As described by Hol thausen
and Leftwich, the existence of contracting and monitoring costs implies
that changes in accounting rules have real wealth effects because they
alter, not only the accounting numbers, but the distribution of the
firm's expected cash flows and/or the claims of various parties to those

cash flows.



In the economic consequences literature, the firm's contracts
provide the causal link between the accounting system and firm value.
Specifiically, researchers have emphasized the importance of managerial
compensation plans for understanding the relationship between executive
decision making and security market performance. (See, for example,
Larcker and Johnson (1981).) If mandatory changes in accounting methods
reduce expected payments from compensation plans, managers may alter
production, invesﬁment and financing decisions in an attempt to offset
the effect of the rule change. These decisions may have a signif'icant
effect on the firm's cash flows.

In order to‘méke valid predictions concerning the effect of
mandatory changes in accounting techniques on managerial behavior and
consequent changes in firm value, more must be learned about the
incentive effects of compensation contracts. Knowledge of why firms
voluntarily adopt specific plans may provide some insight into the
potential impact of changes in the contracting enviromment. This should
be of considerable interest to accounting regulators concerned about the
economic consequences of their pronouncements.

The study of the endogenous determination of compensation
contracts forces us to confront issues that extend beyond the realm of
the "traditional® accounting model. Compensation policy is a strategy
variable, which must be considered simultaneously with other major
policy decisions made by the firm. However, the interdisciplinary
flavor of our study has certain benefits. This is noted by Holthausen

and Leftwich (1983) who write:



Developing and testing economic consequence theories forces
accounting researchers to confront unsolved issues in finance,
political science and organization theory. Witness, for example,
the current empirical investigations of management compensation
contracts and lending agreements. Some of this research will
prove useful to researchers in other arez=s. (p. 79)
We argue that any progress made towards a "theory of contracting" must
involve this kind of interdisciplinary perspective. Given the role of
accounﬁing numbers in the contracting process, progress of this kind

should be particularly important to accountants.

1.3 Qrganization of the Paper

The remainder of the paper is organized as follows. Chapter 2
provides an overview of our cﬁrrent state of knowledge concerning the
incentive effects of compensation contracts and why firms voluntarily
adopt certain types of contracts. In this chapter, we describe the
incentive alignment hypothesis, outline the results of empirical tests
of the hypothesis and suggest deficiencies in our knowledge that our
study is designed to address. Chapter 3 describes four hypotheses which
are testable implications of the incentive alignment hypothesis. These
hypotheses relate performance plan adoption and design to variables
which proxy for the firmm's incentive-contracting enviromment. In
‘Chapter 4, we provide operational definitions of our independent
variables and identify our data sources. Chapter 5 describes our sample
selection techniques and testing methodology. 1In Chapter 6 we summarize
the results of the study. Fimlly, we offer some concluding comments in

Chapter 7.



CHAPTER 2
PRIOR RESEARCH

We argue above that an understanding of the determination of
compensation contracts is crucial for accounting policy makers.
Specifically, in order to make valid predictions about the effect of
mandatory changes in accounting techniques on managerial behavior and
consequent changes in firm value, more must be learned about the
incentive effects of compensation contracts. This chapter provides an
overview of our current state of knowledge concerning these incentive
effects and why firms voluntarily adopt certain types of compensation
agreements. He describe the incentive alignment hypothesis, outlinée the
results of empirical tests of the hypothesis and suggest deficiencies in

our knowledge that our study is designed to address.

2.1 The Incentive Alignment Hvpothesis

As described in the previous section, two nommutually exclusive
hypotheses have been suggested by accounting researchers to explain the
cross-sectional diversity in managerial compensation contracts. Our
study focuses on the testable implications of the incentive alignment
hypothesis, which posits that compensation contracts are designed to
provide incentives to managers to maximize the value of the firm. In an
attempt to avoid confounding effects, the study 1s designed to hold tax
influences constant. Thus! the implications of the tax minimization

hypothesis are not directly considered.
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The incentive alignment hypothesis has its roots in agency
theory. Two distinet formulations of the agency relationship have been
proposed. Holmstrom (1979) and Shavell (1979), for example, describe
the determination of optimal employment contracts between a risk-neutral
capital supplier (the principal) and a risk and effort-averse provider .
of labor (the agent). The principal's problem is to design a
compensation contract for the agent that will induce him or her to
select the action that maximizes the principal's utility. It is assumed
that the principal has perfect knowledge of the agenﬁ's preferences and
beliefs. The agent's remuneration, specified by the compensation
contract, may be based on any variables that are jointly observable by
both principal and agent. These may include the outcome of the
productive process (which depends on both the agent's action and the
realization of a random state of mature), the agent's action, or ary
information available about the agent's action.

Demski and Feltham (1978) show that in situations in which the
agent's action is costly to observe, efficient contracts will balance
risk-sharing and incentive properties. That is, efficient contracts
will impose some risk on the agent in order to provide the proper
incentives for effort. The implication is that compensation will be at
least partially based on Moutcome."” Outcome can be defined as stock
price, or some accounting measure of performance. Further, equivalent
incentives for effort at the lowest imposition of risk can be obtained
by selecting performance measures which are relatively informative
concerning the agent's action. This is desirable from the principal's

perspective because risk averse agents will demand higher levels of
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compensation as the uncertainty associated with their performance
measure increases.

Compensation contracts which provide the proper incentives for
etrfort at the Lowest level of risk can take several forms, One means of
reducing the riskiness ot the contract is to include multiple
compensation components based on a variety of performance measures.
Holmstrom (1979) argues that contracting on multiple signals is
beneficial if no one signal 1is a sufficient summary of all information
available about the manager's action. In other words. multiple
performance measures are more "intormative" concerning the manager's
action than any single measure considered individually. This may
explain why most compensation contracts are actually packages of several
kinds ot remuneration. The riskiness of the entire package i1s reduced
by combining a variety of compensation components into a portfolio.

A second method of risk reduction involves the use of "relative
performance evaluation." Holmstrom (1982) shows that when other agents!
outputs provide information about the actions of the agent under
evaluation, their outputs will be used in his or her evéluatiqn. This
is a variation on the idea that there are gains from contracting on
multiple signals. Instead of including multiple performance measures in
the contract, however, relative performance evaluation considers
information relating to multiple agents.

An atternative rormulation of the agency relationship is provided
by Jensen and Meckling (1976). Like Shavell and Holmstrom, they argue
that a divergence ot 1interests between principal and agent arises as a

result or differing attitudes towards effort and risk., This leads to a
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consideration or contracts which limit the agent®s ability to take
actions which differ from those preferred by the principal. Their
analysis does not require the principal to have perfect kncwledge of the
agent's preferences., It does assume, however,—that contracting takes
place in capital and labor markets characterized by rational
expectations.,

In this seﬁting, outside shareholders (the principals) anticipate
the manager's (or agent's) self-serving behavior and reduce the amount
that they will pay tor shares accordingly. The shareholders are thus
"price~protected,™ aml the manager bears the full cost of his or her
opportunistic behavibr. This cost takes the form of the reduced market
value or the manager's own equity shares, and/or a reduction in the wage
rate he or she can command in external labor markets. Consequently, it
is the manager who has an incentive to propose a contract to
shareholders wherein the opportunistic behavior is limited. Thus, in
Jensen and Meckling's analysis the compensation agreement is suggested
by the agent, rather than the principal. Holmstrom and Shavell assume
that the principal has sole responsibility for the selection of the
empl oyment contract.

Despite differing assumptions concerning the contracting process,
both rormulations or the agency problem suggest that some form of
binding agreement between managers and shareholders is required to

minimize the net costs or their divergent interests.1 Smith and Watts

1. Fama (1980) has argued that the conflict of interests between
owners and managers 1is eliminated because efficient labor and capital
(Footnote 1 Continued on Next Page)
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(1982) extend these ideas by making predictions coheerning the structure
of such contracts. One ot their insights is that the use of fixed
salary and deterred compensation may cause the manager to behave like a
creditor ot the tirm, rejecting positive NW projects that increase the
volatility of the firm's cash rlows. To reduce the manager's risk
aversion, compensation components with positive incentives to increase
variability will be offered. These involve plans with option
characteristices, such as stock options or stock appreciation rights
(SAR's). Compensation related to a stock option or SAR is an increasing
function ot the variability of the firm's stock price, which tends to
overcome the manager's tendency to select low variance projects.

In summary, the incentive alignment hypothesis is based on agency
theory, which describes the conflict of interest which may arise between
the owners ot the firm and its professional managers. The hypothesis
predicts that some torm of contracting between owners and managers will
occur in order to minimize the met costs of these divergent interests.
Specifically, compensation contracts will be designed to provide
incentives to managers to take actions which maximize shareholder
wealth. This suggests that firms facing varying degrees and kinds of
incentive problems will select differing contracts. For example, the
incentive-contracting enviromment of the firm may influence the type of

performance measure perceived as optimal for determining executive

markets discipline managers to pursue firm value maximization. If this
argument is correct, costly contracts between owners and managers
designed to mitigate conflicting interests would not be observed.
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remuneration. Thus, the incentive alignment hypothesis may explain why
some rirms adopt performance plans, while others choose to rely solely

on market-based forms of eompensation.'

2.2 Empirical Tests of the Incentive Alignment Hypothesis

Empirical tests or the incentive alignment hypothesis have taken
three torms. In general, the empirical results have supported the
hypothesis, One group or researchers has considered the relationship
between levels of executive remuneration and corporate performance
measures. They conclude that executives who pursue firm value
maximization are rewarded with higher levels of total compensation. A
second group considers the relationship between individual components of
the contract and managerial decision making. They report that
managerial behavior appears to be influenced by the incentives provided
by compensation agreements. A third group tests the ability of the
incentive aiignment hypothesis to explain the structure of managerial
compensation contr#cts. Their results indicate that contract design is
related to underlying firm attributes. We now briefly review the

findings ot these three groups of studies.

2.2.1 Studies ot the Level of Managerial Compensation

Masson (1971), Murphy (1985) and Coughlan and Schmidt (1985)
generally conclude that there is a significant positive relationship
between total managerial compensation and firm performance, defined in
terms ot both shareholder return and sales growth. However, Masson
6bserves that compensation packages often penalize executives who

emphasize sales growth at the expense of stock price performance. That
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is, in settings where sales maximization is inconsistent with firm value
maximization, contracts are designed to encourage value maximization.
This 1s contrary to the predictions of the once widely accepted "sales
maximization hypothesis" proposed by Baumol (1967) and is consistent
with the incentive aligmment hypothesis, 1In each of these studies, the
dependent variable is the present value of all forms of compensation
awarded to the manager, with no attempt to distinguish between various
components or the contract.

2.2.2 Studies of the Relationship Between Individual Contract

Components and Managerial Behavior

The general conclusion of these studies is that managers respond
to the incentives provided by their compensation contracts. This is
reflected in their selection ot discretionary accounting accruals (Healy
(1985)), consumption ot perquisites (Larcker (1983a)), capital
investment decisions (Larcker (1983b)), and selection of mergers
(Benston (1985)). Further, there is evidence that these managerial
decisions directly affect shareholder wealth (Larcker (1983b)).

Healy (1985) considers the relationship between parameters of the
bonus plan and the accounting choices made by managers. He reports that
managers select discretionary accounting procedures and accruals to
maximize their expected bonuses. Although this study is not intended as
a direct test ot the incentive alignment hypothesis, the implication is
that annual bonuses by themselves may not induce managers to pursue firm
value maximization,

More direct evidence concerning the incentive effects of bonus

plans is provided by Larcker (1983a), who examines the relationship
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between bonus plan adoptions and executive expenditure decisions for a
group or commercial banks. Larcker finds that subsequent to the
adoption or a bonus plan, bank managers tend to reduce diseretionary
expenditures. He argues that managers decrease discretionary
expenditures ("perquisites") when they are given a bonus in addition to
their tixed salary because the bonus increases the proportion of the
cost which they must bear. This is consistent with the incentive
alignment hypothesis because decreased consumption of perquisites is in
the interest or the firm's shareholders.

In a subsequent study, Larcker (1983b) reports that the adoption
ot a performance plan is associated with increased capital investment
and a poaitive security market reaction. He suggests two reasons for
this. First, the performance plan may lengthen the decision making
horizon or the manager, making him or her less sensitive to the short-
term etfects or investment projects. Second, the option nature of the
plan? may induce risk averse managers to take on projects with more
variable cash rlows than would be acceptable in the absence of the plan.
Shareholders seem to benefit trom this increased investment, as
evidenced by the positive security market reaction. The implication is
that performance plans are adopted for their desirable incentive

erfects.

2. In a later paper (Larcker and Balkcom (1984)), Larcker notes
that "short-term bonus contracts frequently place an upper bound on the
bonus...and performance plans typically have a maximum payout...This
ceiling limits the ablility of accounting contracts to operate as an
option" (p. 40).
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Benston (1985) takes a slightly different view of the components
of executive compensation. Rather than restricting his attention to
currently received remuneration, he considers the cumulative effect of
mahagerial equity holdings on merger decisions. Because managerial
equity noldings are only one aspect of total compensation, this study is
similar to others which analyze the efchts of individual components of
the contract on managerial behavior.

Some researchers have argued that managers of conglomerate firms
select mergers that yield increased remuneration to themselves at the
expense of shareholder wealth. (See, for example, Reid (1968).)
Benston, however, fihds that although managers may only hold a =small
percentage of total tirm shares outstanding, these holdings often
provide personal gains or losses that far exceed their alternmative forms
ot remuneration. Similar findings are reported by Lewellen, Loderer and
Rosenfeld (1985) and Agrawal and Mandelker (1985). Thus, when
considering the incentive effects of the compensation contracts in force
during a given year, it ié important to control for the cumulative
influence of managerial equity holdings.

2.2.3 Studies or the Ability of the Incentive Aligmment Hypothesis to

Explain Contract Structure

These studies relate the structure of the compensation contract
to underlying firm attributes. Their results suggest that contract
design is influenced by variables such as the investment opportunity set
(Smith and Watts (1984, 1986)), the demands of external labor markets
and concurrent changes in corporate strategy (Larcker and Johnson

(1981)). In addition, there seems to be a distinction between firms
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which use relative versus absolute performance measures in their
performance plans (Antle and Smith (1986)). 1In tests of associations
between contract design and firm variables, reported significance levels
are gensrally low. Despite this, these studies constitute commendable
first attempts to analyze the endogenous determination of compensation
contracts.

Smith and Watts (1984) argue thét the characteristics of the
firm's investment opportunity set determine its choice of contracts.
Following Myers (1977), they assume that a firm's total asseés consist
primarily of either "growth opportunities™ or Massets in place." Firms
in regulated industries are assumed to have a large proportion of assets
in place; all others are classified as growth firms. They report that
growth rirms offer higher levels of compensation and use greater
proportions or incentive compensation (such as stock options) than firms
in regulated industries. These results are consistent with the
incentive alignment hypothesis. That is, high levels of compensation
and compensation components with option characteristics are necessary to
induce risk averse managers to take on value increasing projects with

variable cash rlows.3

3. Similar results are reported by Larcker and Balkcom (1984),
wno study the relationship between contract structure and the investment
decisions made by managers. Their results indicate that managers who
receive a iarge percentage ot their total remuneration i:i the form of
long-term, market-based components tend to select mergers which increase
the variability of the tirm's cash rlows. This paper is similar to the
second group ot studies discussed, however, in that contract structure
is assumed to be given. Thus, Larcker and Balkcom do not consider how
specific agreements come into being.
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In a subsequent study, Smith and Watts (1986) refine their
measures or the investment opportunity set. They assume that growth
firms are characterized by (1) a low ratio of book value of assets to
total rirm value, (2) 2 low ratio of annual depreciation charges to
total tirm value and (3) a high ratio of research and development
charges to total ftirm value. When regulated firms are excluded from
their sample, the results are similar to the 1984 study. That is,
growth rirms tend to offer high levels of compensation and high
proportions ot incentive compensation.

Larcker and Johnson (1981) suggest that underlying firm
attributes intrluence the decision to add a performance plan to the
firm's existing portfolio of compensation agreements. Specifically,
performance plan adoption may be explained by the relative magnitude of
incentive problems faced by the firm and/or the demands of exterml
labor markets. In addition, performance plan adoption may be indicative
of major strategy realignments undertaken by the firm. Although the
variables selected to proxy for incentive and labor market effects are
not tound to be signifiecantly related to the adopticen of a performance
plan, the authors admit that the power of their statistical tests to
find an etfect is reduced by the use of a small sample of firms.
Another limitation of the study is its focus on adoptions in a single

year, with little control for the contracts already in existence.u

4, Larcker and Johnson use a dqummy variable to indicate the
presence/absence ot alternative rorms of long-term compensation (other
than performance plans) as a control variable for contract structure.
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Further, the relationship between corporate strategy changes and
performance plan adoption is not analyzed.

Antle and Smith (1986) provide evidence that executives are often
compensated "as if" they are evaluated relative to their peers. They
argue that the use of relative performance evaluation improves the
erficiency ot contracts by shielding agents from common uncertainty.
Thus, "relative" contracts provide equivalent incentives for effort at a
lower imposition of risk than their "absolute®™ counterparts. An
interesting finding of the study is that not all firms seem to use
relative performance evaluation, despite the theoretical gain in
erficiency. Antle and Smith recommend further research into the
association between relative performance evaluation and characteristics

ot executives, firms and industries.

2.3 Expected Contribution of OQur Study

In general, the empirical research described above has yielded
results which are consistent with the incentive alignment hypothesis.
First, there is evidence that managers who pursue fim value
maximization are rewarded with higher levels of compensation. Second,
individual components of the contract appear to encourage managers to
take actions which maximize shareholder wealth. For example,
performance plans seem to lengthen the decision making horizon of the
manager, resulting in investment decisions which maximize the value of
the rirm. Newly adopted bonus plans reduce managerial consumption of

perquisites, which is also in the shareholders' interest. Third,
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analysis ot the structure of compensation agreements suggests underlying
firm attributes which may influence contract design.

Despite these advances, our understanding of the influence of
incentive effects on the endogenous determination of compensation
contracts 18 still very incomplete. We argued earlier that an
understanding ot the determination of compensation contracts is crucial
for accounting policy makers, Specifically, in order to make valid
predictions about the effect of mandatory changes in accounting
techniques on managerial behavior and consequent changes in firm value,
more must be learned about the incentive effects of compensation
contracts. To date, our principal accomplishment along these lines has
been to document the managerial response to given contracts. This means
that (assuming that the contract itself 1is fixed) we can make
predictions about the managerial behavior which will ensue when changes
in accounting policy alter the terms of the contract. However, given
that compensation contracts are voluntarily adopted and altered, a more
realistic -aasumption 1s that the contracts themselves will be changed in
response to changes in the contracting enviromment. Thus, it is not
enough to predict the managerial response to a given contract. We must
learn more about why firms adopt specific contracts in the first place--
i.e. more about the endogenous determination of compensation agreements.

Studies which relate contract design to underlying firm
attributes represent inltial attempts to unravel the complicated process
of contract determination. Unfortunately, the empirical results from
these studies nave not been dramatic. This may be because observed

contracts are "neutral mutations,™ unrelated in any systematic way to
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the characteristics of adopting firms. Alternatively, the ability of
these studies to find systematic relationships may be hindered by
experimental design flaws. Until these flaws are corrected, we can say
very little about the influence of incentive effects on the
determination ot compensation contracts.

The purpose ot our study is to provide direct evidence on this
issue by correcting some of the design problem§ that have plagued
earlier work.,. First, we focus on a speciflc tyre of conﬁract adoption
which is not influenced by tax effects., Thus, we avoid the
identification problem described by Miller and Scholes. Second, we use
firm data, rather thﬁn data aggregated at the industry level. Because
ot its ready accessibility, industry data is commonly used in earlier
studies. However, Smith and Watts (1986) (who use industry data) admit
that the use of frirm-level data may lead to more powerful tests of
hypotheses. Third, the power of our tests is further increased by using
a larger sample size than is typical irn previous studies. We analyze
data trom 112 firms; sample sizes under 20 are not uncommon in this
literature, particularly in studies which use industry-level data.
Fourth, we control tor compensation contracts already in place at the
time or performance plan adoption. Previous studies often ignere, or
inadequately control for existing agreements. Fimlly, we consider
performance plan adoption in the context of the firmm's other major
policy decisions. Although the importance of this approach is discussed
by Smith and Watts (1984, 1986) and Larcker and Johnson (1981), our
study represents an initial attempt to operaticnalize strategy

variables.
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Recall our two research questions. First, with tax influences
held constant, can performance plan adoption be explained by incentive
erfects? That is, can variables used to proxy for the fimm's incentive-
contracting enviromment explain which firms will adopt performance
plans? Second, given that a trirm has adopted a performance plan, can
incentive arguments explain the choice of a relative versus an absolute
performance measure? If we can answer our research questions
arfirmmatively, our study will provide evidence that compensation
contracts are not simply neutral mutations, but do seem to address
incentive problems faced by the firm. This would suggest that incentive
etrfects have a significant role in our much souzut after "theory of
contracting.® Clear evidence of this kind, unclouded by tax effects or
the other experimental design problems described above, has not been
provided by earlier researchers and is the principal contribution hoped

for rrom our study.



CHAPTER 3
TESTABLE HYPOTHESES

In this chapter we describe fourhhypotheses concerning: (1) which
firms will adopt performance plans (H1 through H3) and (2) the type of
performance measure used, given that a plan is adopted (Hu). All are
testable implications of the general incentive alignment hypothesis, and
relate performance plan adoption and design to variables which proxy for
the rirm's incentive-contracting envirorment. These variables, and
their related hypotheses, are admittedly coarse indicators of the
incentive problems faced by the firm. However, given that our
understanding of the endogenous determination of compensation contracts
is only in the rudimentary stages, we consider this level of precision
appropriate. As we gain more insight into the problem, variables and
testable propositioﬁs can be refined accordingly. To begin the
discussion, we describe our assumptions concerning the contracting
environment. Then, we state and discuss each hypothesis., Fimlly, we
suggest rirm and contract related variables which must be controlled for

in order to observe effects related to our hypotheses.

3.1 Ihe Contracting Enviromment
Actors in the contracting process include all major claimants to
the rim's cash riows: stockholders, bondholders and managers. We
assume that managers are risk and etfort averse maximizers of wealth,
responsible tor making production, imvestment, financing and accounting

23
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policy decisions. Through his or her decision making function, the
manager provides the behavioral link petween the adoption of a
performance plan and potential changes in firm value. We assume that
compensation agreements are amended only when expected benefits exceed
expected costs, If the adoption of a performance plan involves
nontrivial costs to the firm, corresponding incentive benefits can be
inferred.

We assume that managerial wealth consists of three components:
human capital, fixed claims on the firm's cash flows, and variable
claims, dependent on firm performance. The riskiness of this portfolio
is nmot completely diversifiable, because these claims are largely
normarketable. Although (as noted by Smith and Zimmerman (1976)) some
diversification opportunities exist, they relate primarily to managerial
stock holdings. Antle and Smith (1986) point out that there is less
opportunity to hedge the risk associated with accounting-based plans
than there is with stock options. Diversification of the risk
associated with human capital is even more difficult. The result is
that managers are underdiversified relative to their shareholders,
Thus, we assume that they are sensitive to the risk characteristics of
their compensation packages.

Fimally, we assume that the firm's accounting numbers are
positively, but not perfectly correlated with cash flows. This means
that if managers compensated by performance plans attempt to manipulate
accounting results, their actions will have a similar effect on cash

flows.
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3.2 Hypotheses
We now state and daiscuss our tour central hypotheses. The first
three relate performance plan adoption to strategic decisions made by
the tirm concerning financing and investment policy. Hypothesis four
relateg the choice of a performance measure to the degree of uncertainty
in the adopting firm's industry.

H1: Ceteris paribus, the probability of performance plan adoption
is positively assoclated with the firm's financial leverage.

In Appendix B we show that, relative to market-based options,
performance plans provide less incentive to increase the variability of
the underlying performance measure. We provide an example which
demonstrates that in hany settings, performance plans motivate'managers
to 1ncreasé the level and decrease the variability of accounting
numbers. This type of behavior may increase the value of highly levered
firms by reducing the agency costs associated with debt financing.

The conflict of interest between competing claimants to the
firm's cash rlows has been widely discussed in the accounting and
finance lLiteratures. (See, for example, Jensen and Meckling (1976) and
Hol thausen and Lettwich (1983).) Typically, researchers have assumed
that managers or a Levered firm have incentives to take actions which
transfer wealth trom bondholders to stockholders. Bondholders
anticipate these actions, however, and "price protect" themselves by
demanding higher rates ot return, As an alternative to price
protection, provisions may be included in the debt contract which limit

possible wealth transfers. This is in the stockholders! interests if
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the benefits or reduced borrowing costs exceed the direct and
opportunity costs ot complying with the covenants.

Typical provisions of bond covenants are described by Smith and
Warner (1979). In general, covemants prohibit four types of managerial
behavior: (1) raising dividends by reducing investment, (2) issuing
additional debt of the same or higher priority, (3) rejecting positive
NPV projects if benefits accrue to bondholders and (4) substituting high
for Low variance projects. Most covenmants restrict dividend and
financing policy because investment decisions are prohibitively
expensive to monitor.

Smith and Waﬁner note that as the proportion of fixed claims in
the tirm's capital structure increases, so does the conflict between
shareholders and bondholders. Thus, they argue that bonding activities
will increase with tinancial leverage. Bond covenants, however, are
only one torm of bonding activity. Alternmatively, the manager can
accept a compensation contract which signals to the bondhoiders that he
or she will act in their interests. Mamagers/shareholders will prefer
the set ot bonding activities which results in the lowest monitoring
costs. Thus, a compensation agreement which bonds the manager to a
particular investment strategy may dominate costly debt covenants
designed for the same purpose.

We argue that performance plan adoption is a least cost method of
shielding bondholders from "asset substitution" risk. The value of an
award under a performance plan is often inversely related to the
variability of accounting results. Assuming that accounting numbers and

cash rlows are positively correlated, a manager who accepts a
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performance plan warrants to bondholders that he or she will not attempt
to affect wealth transfers by substituting high for low variance
investment projects. Smith and Warner argue that asset substitution
risk is an increasing function of the amount of debt in the capital
structure, Thus, the level of bonding activities to reduce this risk
should increase with tinancial leverage. If performance plan adoption
is a Least cost bonding arrangement, the probability of performance plan
adoption should therefore be an increasing function of leverage.

We nave argued that the performance plan is proposed to the
bondholders oy an owner-manager as an efficient bonding arrangement. We
can also imagine a scermario in which shareholders offer the contract to
managers 1n order to induce value maximiz ing behavior which does not
explicitly depend on the reactions of the bondholders. Even in this
case, the probability of performance plan adoption increases with
financial leverage.

As aiscussed by Dhaliwal (1980) and Smith and Warner (1979),
acrions taken that increase the level and/or decrease the volatility of
accounting numbers may decrease the probability of violating bond
covenants, which are commonly based on aceountiﬁg results. Holthausen
(1981) reports that highly levered firms are typically close to all of
their covenmant constraints. Thus, these firms may run a distinet risk
of covenmant violation and technical default. As argued by Leftwich
(1981), managers raced with technical default can either modify
production, imvestment and financing decisions, renegotiate the

contract, redeem the debt, or detault. Although mamagers will
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presumably select the least cost altermative, all courses of action are
expected to impose some costs on the firm.

In Appendix B, we show that performance plans motivate managers
to increase the level and decrease the variability of accounting
numbers. Thus, the adoption of a performance plan may decrease the
probability of violating bond covenants. To the extent that the
assoclated costs or technical default are avoided, this will increase
the vaiLue ot the rirmm. Thus, our earlier conclusion is unchanged:
highly levered firms are more likely to adopt performance plans than
firms with relatively little debt in their capital structure.

H, getgnié.narihug, the probability of performance plan adoption

is positively related to concurrent strategy changes

undertaken by the firm.

Larcker and Johnson (1981) suggest that a potential explanation
of performance plan adoption is that the firm is undertaking a major
strategy change and is concurrently restructuring its portfolio of
compensation agreements. For example, they provide evidence that
contract restructuring often occurs around the time of announcement of
significant merger and acquisition activity. One reason that a
performance plan in particular may be adopted when firms change strategy
is suggested by Cook (1980). He argues that the popularity of
performance plans stems from the "desire by companies to provide direct
incentives tor executives to achieve strategic business objectives" (p.
20). Thus, performance plans may be distinguished from alternmative
long-term contracts by their unique ability to explicitly tie

compensation to "the key indicators of successful strategy change"

(Larcker and Johnson, 1981, p. 13).



29

The 1mplication of this is that through the choice of the
performance measure, the corporation éan maintain consistency between
the goals ot the strategy change and the incentives provided by the
compensation contract. Firmc contemplating a major strategy realignment
may wish to focus executive attention on key strategy variables. If
strategic goals can be stated in terms of accounting results, these
firms are likely to adopt a performance plan.

Another reason why performance plans may be adopted by firms
undergoing major strategy changes imvolves what Klein and Bawa (1976)
call "estimation risk." When limited information is available about a
security, imvestors may demand a premium for holding it. That 1s, the
security will be priced to provide a return in excess of that implied by
its systematic risk. Evidence of an estimation risk premium is provided
by Barry and Brown (1984) who report that firms with short trading
histories tend to experience excess (beta) risk adjusted rates of return
on their common stock.

Estimation risk increases if investors become less certain of the
firm's future cash rlows. As noted by Colling, Roseff and
Dhaliwal (1981), this can result if there is increased uncertainty
concerning the investments available to the firm and/or which
investments will be selected by managers. We argue that when firms
announce major strategy changes, investor uncertainty concerning future
investment decisions increases. Until more specific information becomes
available concerning the impact of the change on production, inqestment

and financing decisions, the price of the firm's stock may decline.
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Mamgers of tirms in this situation may prefer an accounting based
performance plan to compensation based on stock price.
H3: Ceteris paribus, firms with diminishing investment

opportunities are more likely to adopt performance plans than

firms with an extensive investment opportunity set.

In HZ' we argue that performance plan adoption is related to
concurrent strategy changes undertaken by the firm. We do not specify
the kinds of strategles associated with adoption,l only that a change in
strategy occurs. In H3, we consider the compatibility of performance
plans with specific kinds of strategies pursued by the firm. "Strategy"
is a complex variable, involving production, investment, financing,
marketing and personnél decisions. We limit our attention to the
investment enviromment. Specifically, we argue that the characteristics
of the investment opportunity set influence the decision to adopt a
performance plan.

Mamgement theorists (Buzzell, Gale and Sultan (1975),
Schoeffler, Buzzell and Heany (1974) and Hofer (1975)) suggest that
firms progress through distinct life-cycle phases. They argue that the
firm's optimal strategies depend on its current stage of development.
Thus, financing, production and investment policies that are optimal for
a start-up firm may differ considerably from those appropriate for a
mature tirm. In order to motivate managers tc pursue such distinct
strategles, it 1s reasonable to assume that compensation contracts would
vary according to the firm's developmental stage.

One indicator of the firm's stage of development may be the scope
or its investment opportunities. If this is true, optimal compensation

policies will vary according to the mture of the investment opportunity
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set. (This is also argued by Smith and Watts (1984, 1986).) We
conjecture that newly emerging firms may face an extensive and untapped
menu ot investment possibilities. It is likely that many of these
projects are based on new technologies and imnvolve a high degree of
risk. In this setting, we-argue that market-based options will be the
dominant trorm of compensation. At this stage in the fim's life-cycle,
continued growth is likely and market-based awards provide high expected
levels ot compensation. Remuneration from market-based plans is also
relatively risky. However, it is possible that managers of these firms
are less sensitive to risk than their colleagues who elect to work for
more established cpﬁpanies. Also, as discussed in Appendix B, the
option nature of market~based plans encourages managers to focus on the
potential ror upside gain, rather than the variability of the entire
distribution or possible outcomes.

As firms mature, their investment opportunity set may begin to
contract. The most profitable projects have probably already been
adopted, and those remaining may not be sufficient to maintain high
growth levels., In these firms, the prospect of continued stock pricé
appreciation (and expected levels of compensation from market-based
plans) is waning. In this case, the incremental benefit of adding more
stock options to the package is low. This is noted by Ellig (1983), who
writes

[Although] options should be very attractive during the threshold
phase ...Companies in these latter market stages should be
seeking alternatives to stock options because investors are
unlikely to push the market price of stock for such companies
very aggressively. (p. 15)

We speculate that firms with declining investment opportunities will add
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performance units rather than stock options to their compensation
agreements, because (1) the pay package will be more diversified, which
is attractive to risk averse managers and (2) the expected compensation
from the marginal performance unit exceeds the expected compensation
from the margiml stock option added to the package.

Hu: Cetepris paribugs, firms operating in volatile industries will

use relative, rather than absolute performance measures in

their performance plans.

This hypothesis concerns the type of performance measure used,
glven that a performance plan is adopted. As discussed previously,
although rirms use differing performance measures in their performance
plans, all can be classified as either relative or absolute. With a
relative performance measure, individual firm results are compared to
industry (or "peer compary") averages, rather than an absolute standard.

An often cited reason for using relative performance measures
(see Bickford (1981)) is to remove uncertainty which is beyond the
manager's control. Defining firm'performance in relation to industry
averages removes market and industry volatility; firm specific risk
remains. As argued by Demski and Feltham (1978), when the manager's
actions are costly to observe, some risk should be imposed on him or her
in order to provide the proper incentives for effort. However, risk
averse managers will require increasing levels of compensation in return
for bearing this risk. Holmstrom (1982) demonstrates that the
etficiency of a contract with an agent can be improved by incorporating
the performance of other agents exposed to similar risks., This gain in
erficiency results from the filtering of common uncertainty.

Performance plans which use relative performance measures reduce the
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manager's exposure to systematic risk, while maintaining his or her
incentives tor effort.

Following the development in Anﬁle and Smith (1986), assume that
the outcome rrom the productive process for firm j is x‘j = a, + SJ,

J

where a‘_j is the agent's action and S, represents the realization from a

J
random state ot nmature. When an absolute performance measure is used,
the award is conditioned on xJ and all of the risk associated with Sj is

imposed on the manager. We can decompose S, into two parts: a common

J

component, I, and a tirmm-specific component, eJ. Thus, Sj = bJI + ej.
When random effects have a large influence on outcome, the use of
an absolute performance measure may impose more risk on the agent than
is mecessary to achieve desired incentive results. In this setting, it
may be preferable fo filter out the effects of common uncertainty by
using a relative performance measure. This means that the reward will

be based on the manager's action, aj, amd firmm-specific risk, e For

J.

firms operating in "risky industries," factors beyond the manager's
control can significantly influence results. Thus, we argue that firms
in these industries will use relative, rather than absolute, performance

measures in their performance plans.

3.3 Control Variables
In this section, we describe firm and contract related variables
which must be controlled for in order to observe effects related to our
four main hypotheses., The expected relationship between each control

variable and performance plan adoption is stated in hypothesis form.
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Hypotheses rive through seven relate adoption to variables intended to
control tor the structure ot the firm's existing portfolio of
compensation agreements, We argue earlier in the paper that in order to
obtain direct evidence concerning the relationship between contractual
changes and the tirm’s incentive-contracting environment, this
incremental approach is necessary. Hypothesis eight relates performance
plan adoption to firm size.

H5: Ceteris paribus, the probability of performance plan adoption
at time (t) is megatively associated with the proportion of

fixed claims in the compensation contract at time (t-1).

Smith and Watts (1982) argue that a manager compensated by fixed
claims has an incentive to decrease the variability of the {irm's cash
flows. Although this increases the llkelihood that cash flows will be
sufficient to cover the manager's claim, it also results in a wealth
transfer trom shareholders to bondholders (and managers). Assuming that
cash rlows and accounting numbers are positively correlated, this
incentive may be reinforced by performance plans. Thus, we conjecture
that any incremental change in a contract dominated by fixed claims is
likely to involve market-based options, rather than performance units.
Both performance units and market-based plans lengthen the manager's
decision making horizon, thereby solving a major incentive problem
assoclated with rixed claims. However, relative to perfobmance units,
stock options provide less incentive to decrease cash flow variability
and thus will help to counteract--rather than reinforce--the
dysfunctional incentive effects of fixed claim agreements.

H6: Ceteris paribus, the probability of performance plan adoption

at time (t) is positively associated with the proportion of
market-based claims in the contract at time (t-1).
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In certain settings, accounting and market-based plans provide
competing incentives to the manager. Specifically, a market-based plan
provides incentives to increase the variability of cash flows.
Accounting~based plans ot'ten encourage the manager to decrease the
variability of accounting numbers. Assuming that cash flows and
accounting results are positively correlated, the incentives provided by
each type ot plan are in conflict. Thus, the addition of performance
units to a compensation package already containing stock options will
decrease the value of the options. However, we argue that as the
proportion or market-based compensation increases, the margimal benefits
of adding perf‘ormance' units will at some point exceed the margimal cost.
The primary benefit ot adding performance units to a contract dominated
by stock options is that a more diversified pay package is created; the
cost 1s the decreased value of the options. Thus, the likelihpod of
performance plan adoption increases with the proportion qf market-based
options already included in the contract.

A different perspective on this issue is taken by Larcker and
Johnson. They argue that the addition of a performance plan may be
unnecessary if incentive problems have already been controlled through
other types ot contractual relationships. In other words, a firm with
an existing long~-term compensation plan--stock options, for example--may
have already solved its incentive problems with the existing contract
and therefore has no need for a performance plan. This argument
assumes, however, that (1) market-based plans and performance plans
provide identical incentives to the manager and (2) the firm's incentive

environment is static. As discussed above, performance plans and stock
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options may not provide identical incentives. Further, it is likely
that the rirm's incentive-contracting environment changes over time. As
the enviromment changes, new contractual forms may become optimal.

Thus, a tirm with an existing stock option plan may at some point decide
that the addition of a performance plan to its executive compensation
package 1s necessary. As argued above, the likelihood of this event may
be an increasing function of the proportion of market-based options
already included in the contract.

H7: Ceteris paribus, the probability of performance plan adoption

at time (t) is positively associated with managerial equity

holdings at time (t-1).

This nypothesis is similar to H6’ but measures the cumulative
incentive effect of managerial equity holdings, rather than restricting
attention to current grants of market-based compensation. The results
or Benston (1985) indicate that it is important to control for
managerial equity holdings in their firms in order to obtain direct

evidence concerning the incentive effects of the compensation contract.

H8: Ceteris paribug, the probability of performance plan adoption
is positively associated with firm size.

Surveys of the compensation practices of major U.S. firms (Fox
(1982), Mruk and Giardina (1977)) indicate that executives in large
firms tend to (1) receive higher levels of remuneration and (2) receive
a higher proportion ot their total payment in the form of incentive
compensation. Further, Larcker and Balkcom (1984) report that large
firms are more likely to include performance plans in their ccmpensation
contracts. One possible explanation of the observed relationship

between tirm size and performance plan adoption is provided by Larcker
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and Johnson (1981). That is, managerial actions may be difficult (and
costly) to observe in large organizations. Compensation contracts in
large rirms will be designed to minimize this moral hazard problem, and
may be more complex than those required by smaller firms with presumably
lesser incentive problems. If the contractual agreements of large firms
have a wider variety of provisions than those of smaller firms, they are
more Likely to include performance plans.

Irrespective of the validity of this argument, the empirical
relationship between size and performance plan adoption suggests that at
the very least an analysis of the decision to adopt a performance plan
must control for trirm size. <Unlike Larcker and Johnson, we do not argue
that the incentive alignment hypothesis implies a direct theoretical
relationship betﬁeen firm size and the decision to adopt a performance .
plan. However, we contend that in order to assess the direct effects of

the variables described in H, through Hu, firm size must be held

1

constant.



CHAPTER 4

DATA

In this chapter we provide operational definitions of 6ur
independent variables and identify our data sources., Our four central
hypotheses specify three variables which relate to the adoption of a
performance plan (leverage, strategy changes and the investment
opportunity set) and a fourth which concerns the selection of'a
performance measure, given that a plan is adopted (industry risk). To
observe these effects we control for firm size and characteristics of
existing compensation agreements. In this section, we discuss each of
these independent variables, specifying measurement techniques and data

sources.

4.1 Fipancial Leverage
We use two measures of the firm's financial leverage. Both are
calculated with data obtained from the Compustat annual industrial file.
The rirst Leverage variable is the ratio of long term debt to total
assets. The second variable is the ratio of long term debt to
stockholders! equity. We use two proxies because we have no a priori

basis for specifying a unique tunctional form for the leverage variable.

4.2 Corporate Strategy Changes
Strategy change is a qualitative variable which takes on the
value of one if the firm is undergoing major strategy realigmments, zero
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otherwise., To code this variable, we apply "content analysis" to a
three year time series ot Value Line investment reports, centered on
each sample year, for each of our sample firms. Content analysis,
described by Holsti (1969), 1s a method of objectively recording the
content of verbal messages. It is used by 0O'Keefe and Soloman (1985),
for example, to assess managers' attitudes towards Statement No. 19 as
reflected in their written comments to the FASB,

As discussed by O'Keefe and Soloman, content analysis involves
derining a construct (which in our case is "strategy change") and then
measuring the construct by systematically classifying references to it
in a message (i.e. the Yalue Lipe reports). The most objedtive method
ot content analysis is to count the occurrence of specified references.
Unfortunately, in many applications messages are sufficlently vague that
shades of meaning must be incorporated into the coding scheme. This
requires judgement on the part of the coder and lowers the cbjectivity
ot the measure., Yalue Lipe reports, however, do not greatly suffer from
this kind of ambiguity. They are brief distillations of only the most
essential racts concerning the firm. This allows us to objectively
record the presence/absence of statements regarding strateglc change.

In order to apply content analysis we first specify the types of
verbal statements which, when included in a Yalue Lipe report, indicate
strategic change. We begin by reading a random sample of 158 reports,
published between 1971 and 1980. Firms from 55 industries are
represented in this sample, with approximately three reports per
industry. The purpose ot this preliminary reading is to get a flavor

for the type ot information that is typilcally included the reports.
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Thomas (1986) detines corporate strategy decisions as those which
involve ®"the trinmancial structure of the firm, allocation of capital
among existing lines ot business, diversification into new lines of
business, and the acquisition or divestiture of business units"™ (p. 1).
Based on this definition, and our familiarity with the typical content
ot Yalue Lipe reports, we list the following indicators of strategic
change:
(1) entrance into new product markets
(2) announcement of a major acquisition program
(3) major divestitures of traditional lines of business
(4) industry reclassification by Yalue Line
(5) announcement of a major change in dividend or financing policies
(6) major changes in top management.
We assume that a tirm is changing strategy if we find any occurrence of
a statement on this list;. in its three year time series of Yalue Line

reports.,

4.3 Ihe Investment Opportunity Set
Measurement ot the firm's investment opportunity set is difficult

because it 1s not directly observable. Further, there is no clear
guidance trom the accounting and finance literatures concerning
appropriate proxy variables. Accordingly, we use a set of variables to
measure the trirm's investment opportunities, some qualitative and others
more traditional quantitative measures, If the results from these
variables converge, we will have increased confidence concerning the

validity of our results. Churchill (1983) defines convergent validity
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as "the confirmation of a relationship by independent measurement
procedures” (p. 294). Given that we have an incomplete understanding of
the elements of the investment opportunity set, we believe that this

approach is necessary.

4.3.1 Qualitative Variables

We use content analysis to code two qualitative variables which
repbesent the investment opportunity set. The first takes on the value
of one if the trirm's portfolio of profitable projects appears to be
expanding. The second is coded one if the firm is beginning to exhaust
its 1nvestment opportunity set. Our rules for classifying firms are
based on our preliminary reading of VYalue Line investment reports
(deseribed above) and are listed in Table 1.

Evaluation ot the investment opportunity set requires more
Jjudgment than the strategy change analysis described in the previous
section. To code the strategy variable, we simply document the
presence/absence of specific references to strategic change. Most Value
Lipe reports, however, contain multiple references to information
relevant to the tirm's investment opportunities. We must judge whether
these references, taken ip their entirety, indicate growth or decline.
For some rirms, the intormation in the reports does not provide a strong
signal in either direction. Our two dummy variables are designed,
theretore, to capture "extreme" cases. When Value Line reports give no
strong indication ot the mture of the firm's investment opportunity

set, the rirm receives zero codings on both variables.



42
Our data includes the information used for the strategy
amlysis--a three year time series of Yalue Line investment reports,
centered on each sample year, for each of our sample firms. In addition
to the investment reports, we also analyze Yalue Line industry reports
for the zame time period. We include the industry reports in the
anmlysis in order to provide a context for the firm-specific data in the

investment reports.

4.3.2 Quantitative Variables

As quantitative measures of the investment opportunity set, we
use variables suggested by Smith and Watts (1986). These variables are
based on Myers' (1977) arguments that the firm's assets are primarily
growth opportunities or assets in place, and are designed to measure the
proportion ot the firm's assets represented by intangible growth
opportunities. We check the validity of these measures by examining the
percentage change in irmvestment outlays made by the firm in the
following year. If these variables actually proxy for growth
opportunities, they should be positively correlated with increased
capital investment.

We use three ratios to measure the firm's growth opportunities:
(1) book value of total assets to total firm value (2) depreciation
charges to total rirm value and (3) research and development charges to
total tirm value. Data for calculating these variables are obtained
from the Compustat annual industrial file. We define total firm value
as the market value of equity plus the book value of current and long

term debt. Total assets, depreciation charges and research and
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TABLE 1

Content Analysis Rules for Coding the Investment Opportunity Set

I. Growth Indicators
Growth Industry.
Yalue Line industry report indicates that demand is strong for
products and is expected to increase in the future. Order
backlogs, no excess capacity, stable or increasing prices.

Strong (or strengthening) competitive position within
industry.

Large or increasing market share, ability to set price,
increasing profit margins,

Entrance into new product markets with high growth potential.
Expansion of geographic markets for existing products.

Extensive outlays for R&D, exploration. New product
innovations.

Significant expansion of plant capacity - planned or ongoing.

Growth through acquisition program.

II. ine/Re e s s
Declining industry.
Yalue Lipe industry report indicates shrinking demand, soft
prices, rising costs and inventory levels, intense competition
and firms leaving industry.
Erosion ot market share within industry.
Withdrawal from major markets, corporate restructuring.

Stringent cost cutting measures, layoffs,

Reduction or capital spending, R&D programs.
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development expense are taken directly from Compustat. These ratios are
measured at the end ot' the performance plan adoption year and proxy for
the ievel ot the firm's intangible investment opportunities at the time
of adoption.

To validate our ex ante proxies for growth opportunities, we
examine ex post measures ot investment activity. Specifically, we
calculate the percentage change in capital expenditures in the year
following adoption. If our ratios actually measure growth
opportunities, they should be peositively associated with increased

capital spending in the following period. We obtain capital expenditure

data from Compustat.

4.4 Industry Risk

In hypothesis four, we argue that the choice between an absolute
and relative performance measure depends on the riskiness of the firm's
operating enviromment. When an absolute performance measure is used,
the manager's award is conditioned on some (absolute) measure of
outcome, which depends on both the manager's action and the realization
o' a random state of nétur'e. The greater the influence of the random
element, the riskier the manager's award. We argue that in very risky
industries, the use of an absolute performance measure may impose more
risk on the manager than is necessary to achieve desired incentive
erfects. Thus, it may be preferable to filter out the effects of common
uncertainty by using a relative performance measure.

How should we measure industry risk? From the manager's

perspective, the riskiness ot his or her award depends on the
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variability of the performance measure. Bickford (1981) reports that
the most trequently used performance measures involve target levels of
EPS or growth in EPS. This suggests that an appropriate measure of
industry risk is earnings variability at the industry level.

We use industry operating income per share as our industry
earnings variable. (We choose this definition, rather than industry
EPS, to avoid the confounding effects of financing decisions.) Industry
risk is the standard deviation of industry operating income per share.
We calculate the standard deviation in the following way. First, for a
five year time period, centered on the sample year, we calculate average
operating income per share for each sample firm's indt.u-;'t:ry.5 We then
calculate industry risk as the standard deviation of. this five year time
series or industry averages. We obtain our data from the annual
industrial Compustat file, which identifies industrial groupings based

on tour digit SIC codes.

4.5 Control Variables
We argue that in order to observe the effects related to our main
hypotheses, we must control for tirm size and the firm's exlisting
portfolio ot compensation agreements. We measure firm size as total
assets, which we obtain trom Compustat. Information concerning the
managerial compensation contracts of publicly-~held corporations is
disclosed in the annual proxy statement. Most of our proxy statements

are obtained through direct written requests to sample firms. In cases

5. Because our Copmpustat file ends in 1981, we use a four year
time series (1978-1981) for the 1980 sample firms.
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where proxies are unavallable from the firm, they are obtained either
from the University of Washington library or Disclosure, Inc.

In Chapter 3, we specify three compensation related control
variables: (1) the proportion of the manager's total compensation
represented by fixed claims, (2) the proportion of total compensation
represented by market-based claims and (3) the manager's total equity
ownership in the firm. Beﬁause we wish to control for contracts in
place, these variables are measured during the year preceding the sample
year. (Hereafter we refer to this as year (t-1).) Further, we average
these variables over the firm's three top paid ex:eeutives.6 These
averages proxy rorAche "typical®™ compensation contract offered by the
firm.

We use the followihg definitions in constructing our compensation
variables. Fixed claims are the sum of salary and pension benefits
earned during the year. Market-based claims are the average value of
unexercised stock options at the end of year (t-1). Equity ownership is
the market value of common shares held at year end. Each of these

variables i3 expressed as a proportion of total compensation,7 Jotal

6. To determine the three top paid employees, we use total
compensation as disclosed in the remuneration table presented in the
proxy statement.

7. Most previous researchers divide equity ownership by the total
value of common shares outstanding, rather than total annual
remuneration., However, Benston (1985) reports that although managers
may own a very small proportion of total shares outstanding, their stock
ownership often leads to gains and losses that far exceed their
alternative torms of remuneration. With this in mind, we feel that the
ratio ot stock holdings to annual remuneration is a more relevant
measure of oWwnership than the percentage of outstanding shares held by
the manager.
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compensation is the sum ot all remuneration received during year (t-1),
including salary, currently received and deferred bonuses, employer
contributions to savings plans, current grants of stock options, SAR's,
restricted stock, phantom stock, dividend units and pension benefits
earned auring the year. To conclude the chapter, we describe the
measurement ot each of these elements.

Salary is taken from the remuneration table in the proxy
statement. In most cases, salary and bonus are aggregated in the table.
However, information about the amount of the bonus paid during the year
(or rive year averages of bonus awards) is usually provided, and we use
this information to estimate salary. In cases where bonus information
is not available, we use minimum salary levels guaranteed by employment
contracts as our salary estimate.

Estimated annual pension benefits, based on annual earnings and
years of service at retirement, are provided in the proxy statement. We
determine the average age and expected years of service for the firm's
top three executives from information provided in the proxy statement
and Who's Who in Fimance and Industry. Given average age and using
standard mortality tables, we then determine the number of payments
expected after retirement, and the present value of these paymehts on
the retirement date. (For this and other computations involving
discounting, we rollow the suggestion of Antle and Smith (1985) and use
the prevailing rate on twenty year Treasury bills as our discount rate.)
Fimlly, we calculate the annual annuity payment that must be made

during each year of service to provide the required amount at
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retjrement. This annual payment constitutes the amount of pension
benefits "earned" during the year.

We use the theoretical lower boﬁnd on rational option prices
described by Smith and Zimmerman (1976) to value unexercised stock
options. More precise estimates of option value may be provided by the
Black~Scholes option pricing model. However, the Black?Scholes model is
known to overstate the value of executive stock options because it
assumes that these claims are marketable. The lower bound approach
provides a conservative estimate of option value, and does not require
any additional assumptions concerning the distribution of future stock
prices, the payment of dividends, or the manner in which the option may
be exerci sed.

The theoretical lokrer bound is defired as max[S - (X + D)B, 0],
where

S = the market price of the stock on the day the option is
granted

X = the exercise price of the option (typically S = X)

T = the time until the option expires

T
2 dt(1 + r)t and dt is the dividend payment in time t.
t=1

1~
]

r the risk-frese rate

B=(1+ r) T,
To compute the theoretical lower bound, we make the following
assumptions., First, we assume that S = X = the average exercise price
for the shares under option. This price is disclosed in the proxy
statement. Second, we assume that T is five years for qualified options

and ten years for nonqualified options. During the early Seventies,
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most rirms in our sample have only qualified plans. By the late
Seventies, almost all plans are nonquélified. During the interim,
however, most sample tirms have both types of plans in operation. In
some cases, these rirms provide a breakdown of qualified and
nonqualified options outstanding. When this is available, we use a
weighted average (based on number of qualified/nonqualified shares under
option) for T. If no breakdown is given (as is usually the case) we
assume that T = 7.5. Third, we use the annual dividend paid in year (t-
1) for dt’ which we obtain from Compustat. Fimlly, we use the twenty
year Treasury bill rate at the end ot year (t-1) as the risk-free rate.

Equity ownership of the top three executives is the product of
the average number of common shares "beneficlially held™ and the closing
share price at the end of year (t-1). We obtain closing stock prices
from Compustat and information concerning share ownership from the pfoxy
statement. Beneficlal ownership includes shares held by members of the
executive’s immediate family and shares held in trusts in which the
executive has an interest. We do not include shares under currently
exercisable options in this definition.

The computation or total compensation depends on the types of
plans the rirm has in effect. We have described the measurement of
salary, bonus and pension benefits earned during year (t-1).
Compensation received in the form of stock options is defined as the
number of options granted during the year, valued using the theoretical
lower bound on rational option prices. Most proxy statements disclose
aggregate grants of stock options during a five year period. To

estimate the average annual grant, we divide the aggregated amount by
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five. This has the effect of smoothing our estimated amount of market-
based compensation in a given year, because most firms grant options in
discontinucus "lumps, " rather than on a yearly basis. However, Larcker
and Balkcom (1984) note that the use of averages minimizes the potential
for one year's data to distort the overall picture of the firm's
compensation practices. Because we are interested in the "typical"
contract offered by the firm, we believe that this technique is
appropriate.

We conclude this discussion by briefly describing our measurement
techniques for the remaining types of compensation plans. First, we
obtain firm contributions to employee savings plans directly from the
proxy statement. Second, we value dividend units as the aggregate
number ot units neld by the executive multiplied by the current
dividend. This amount is adjusted for any deferral provision.8 Third,
we ignore SAR grants. All of our sample firms which use SAR's grant
them in tandem with stock options, with the exercise of one cancelling
the other., To avoid double counting, we assume that the SAR provides
zero incremental remuneration to the executive and value only the
option. Fimlly, we measure restricted and phantom stock awards as the
present value (at the prevailing Treasury bill rate) of the amount to be

received at the end ot the restriction period. We estimate this as the

8. We would have preferred to value dividend unit awards as the
number of units granted multiplied by the present value of the dividend
stream relating to each unit. Unfortunately, most firms do not disclose
the mnumber ot units granted during the year. Instead, they provide only
aggregate intormation concerning the number of units granted since the
plan's inception.
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nuﬁber of shares granted multiplied by the closing stock price at the

end ot year (t-1).



CHAPTER 5
SAMPLE SELECTION AND TESTING METHODOLOGY

In this chapter we describe our sample selection technique, the
composition of our final sample and our testing methodology. In order
to increase the information content of the sample, we use a choice-based
sampling plan. Our final sample consists of 112 firms, approximately
evenly divided between. performance plan adopters and nonadopters.
Specification of a testing methodology depends on the structure of the
decision problem, We discuss how relationships among the choice
alternatives dictate the decision structure and suggest choice models
appropriate for different structures. These models can then be used for
parameter estimation and hypothesis testing. Fimlly, to assess the
significance of our results, we conduct randomization tests. In our
case, this approach is superior to the use of standard signiricance
tables because it is does not rely on asymptotic distribution theory to
test hypotheses and is not influenced by the nonrandom rature of our

sampl e.

5.1 Sample Selection
The population studied consists of all firms that appear in the
Fortune 500 between 1971 and 1980. The 1971-1980 time periocd i3 chosen
because (1) performance plans were not used before 1971 and (2) a major
shift in the tax environment occurred in 1981. (See Appendix C for
details.) 687 distinet tirm names are identified from the Foprtupe 500

52
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lists, Of these, 14 firms are eliminated because mailing addresses
could not be located. (Most ot these firms are either priyately held,
or have been liquidated.) The remainihg 673 firms constituté the
population for the study. Since some tirms engaged in merger activity,
not all currently exist as separate entities. Larcker and Johnson
(1981) note that compensation contracts are often amended immediately
betore or after a merger. Accordingly, we retain merged firms in the
population because they may contribute important information to the
study.

This population of firms has a wide variety of compensation
contracts, some including performance plans. Because the proportion of
firms that use performance plans is relatively small, a cholce-based
sampling plan is used.9 Unlike random sampling, in which all firms
have an equal likelihood of being included in the sample, the
probability of selection in a cholce~based sample depends on the choice
the rirm has made. As Cosslett (1981) points out, a choice-based sample
is stratified on an endogenous variable, which in our case is the
decision to adopt a performance plan.

Choice-based sampling increases the information content of the

sample by making the proportions of performance plan users and nonusers

9. Choice~based sampling has bzen used in the prediction of
acquisition targets (Palepu (1986)) and the prediction of corporate
bankruptey (Zmijewski (1984)). Palepu suggests that this approach may
be useful 1in any research setting that involves binary state prediction
models with skewed distributions of the two states of interest in the
population. Although we will be concerned with estimation, rather than
prediction, it appears that a choice-based sampling design is
appropriate for our study.
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more evenly balanced. That is, a choice~based sample provides more
erficient parameter estimates than a random sample of the same size.

(See Manski and Lerman (1977) and Manski and McFadden (1981) for

details.) Cosslett shows that when sample sizea for each choice-based
subgroup are roughly equal, parameter estimates are obtained that have
near optimal efficiency. In our study, we analyze approximately equal
(total) numbers of adopter and nonadopter observations. Further, the
number from each group analyzed in each sample year i1s roughly the same.

We obtain preliminary classification of firms as adopters or
nonadopters from several sources. These are (1) annual surveys of long-
term incentive compensation conducted by Frederic W. Cook & Co. between
1971-1981, (2) a special report on performance plan adoption made
available to us by Frederic W. Cook, and (3) the sample of performance
plan adopters listed by Larcker (1983b).10 Based on this information,
we tentatively classify 121 of our ropulation firms as adopters.

An unusual teature of our sampling plan is that a single firmm can
serve as both an adopter and a monadopter in our sample. For example, a
performance plan adopter in 1979 is classified as a ponadopter in 1971
through 1978. Thus, the unit of observation for the study is firm-

years, rather than rirmms. This allows us to define a nonadopter "pool"

i0. The annual surveys of long-term incentive compensation
provided by Frederic W. Cook list the major categories of long-term
incentive compensation used by the Fortupe 200, Examination of a time
series ot these reports allows us to lidentify performance plan adopters
and year ot adoption among the top 200. The second data source is a
detailed analysis of performance plan adoptions between 1978 and 1982,
also provided by Frederic W. Cool'. This enables us to identify
additional non-Fortune 200 adoptions between 1978-1980. Finally,
Larcker lists 25 adoptions made between 1971 and 1977.
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for each sample year. The 1971 nonadopter pool, for example, consists
of the 673 population firms, less three firms which adopted in 1971,

The pool tor 1972 is comprised of the 673 population firms, less eight
firms which adopted in either 1971 or 1972, and so on for the remaining
sample years.

We use a random rumber generator to select firms from each
nonadopter pool. Sampled nonadopters are deleted if they are selected
in consecutive years, or if they adopt a performance plan in the year
following the sample year. We do this to increase the independence of
the observations and to reduce the potential for adoption classification
errors. This results in the selection of 253 firm-years of nonadopter

observations.11

To verify and update our preliminary classification, we survey
each rirm in the popglation to determine if a performance plan has been
adopted and if so, the year of adoption. In addition, all 121 known
adopters are requested to provide proxy statements for their adoption
year and the 253 sampled nonadopters are requested to provide proxy
statements for their sample year. Information about firms acquired by
merger is requested from the acquiring firm.

We received responses from 319 firms, representing a response
rate ot 479. Based on the proxy statements supplied by the responding
firms, we are able to include approximately half of all known adopters

in our analysis. Our trinal sample consists of 57 adopters and 55

11. We select a iarge mumber of nonadopters relative to the
nunber ot adoptions in each year to allow for data unavailability and
later identification ot additional adopters.
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nonadopters. The number of adopters and nonadopters analyzed in each

sample year is presented in Table 2. A list of sample firms, including

adoption date or year analyzed, is provided in Appendix D.

TABLE 2

Composition of Sample

Year  Number of Adopters  MNumber of Nonadopters  Total
1971 1 2 3
1972 3 3 6
1973 5 6 | 1
1974 5 5 10
1975 3 y 7
1976 3 y 7
1977 6 3 9
1978 7 6 13
1979 7 5 12
1980 17 17 34
Total 57 55 112

5.2 Testing Methodology

Selection of a testing methodology depends on the structure of

the decision problem taced by the firm. This, in turn, 1s determined by
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the-relationships among the cholice alternatives available. In this
section, we outline a means of assessing these relationships and suggest
choice models appropriate for different decision structures. We also
discuss the implications of using a choice~based rather than a random
sémple tor parameter estimation and hypothesis testing.

The rirm's decision problem concerns the checice among three
alternatives: not adopt, adopt a plan which uses a relative performance
measure ("adopt-relative®) or adopt a plan which uses an absolute
performance measure ("adopt-absolute"). The issue is whether each
aitermative constitutes an independent option. It seems reasonable that
not adopt is different from both adopt-relative and adopt-absolute, but
how different are adopt-relative and adopt-absoiute from each other?
The answer to this question dictates the structure of the decision
problem, which in turn indicates the type of model appropriate for
parameter estimation and nypothesis testing.

Consider the extreme situations: (1) adopt-relative and adopt=-
absolute are perfect substitutes versus (2) adopt-relative and adopt-
absolute are radically dissimilar., In the first case, there is no
distinetion between relative and absolute performance measures from the
perapectivé of deciding to adopt a plan. Any difference between
relative and absolute measures is only relevant once the decision to
adopt has been made. The decision structure is a "tree™ with two main
branches: adopt, not adopt., The adopt branch has two subsidiary
branches: relative, absolute. Given this structure, the appropriate
estimation procedure is to apply logistic regression separately at each

levei or the model.
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In the second case, relative and absolute performance measures
are different. This means that all three options must be considered at
the primary level of the adoption decision. The decision structure in
this case is a tree with three branches--adopt-relative, adopt-absolute,
not adopt~-on a single level. Given this structure, the appropriate
estimation procedure is to apply multinomial logit with the dependent
variable taking on one of three values: adopt-relative, adopt-absolute,
not adopt.

Sequential application ot separate logistic regressions when a
single multinomial loglit is required (or vice-versa) will result in
biased and inconsistent parameter estimétes. Accordingly, we nmust
determine the degree of "similarity" between adopt-relative and adopt-
absolute in order select to correct model. As described by Maddala
(1983) we can assess the structure of the decision problem by applying a
two-stage estimation procedure to a rnested multinomial logit model. We
describe this model below.

Let P denote the probability that a firm randomly selected

adopt

from the population will adopt a performance plan. Also, let Prel{adopt
denote the conditional probability that a relative performance measure
will be chosen, given that a performance plan is adopted. Following the

development in Maddala, we can write

! (1)

Prelladopt - '
~Y'a
(1+e

)
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and

L (2)

where X 18 a vector of explamatory variables that relate to the decision
to adopt a performance plan, Y 1s a vector of explamatory variables
related to the choice of a performance measure and I, the so~called
inclusive value, is defined as log(1 + e 1’3y,

The unknown parameters in the model are a, b and y with Y allowed
to vary between zero and one. The value of Y indicates the similarity
be tween adopt-relative and adopt-absclute. When Y is close to zero, the
two altermtives are very similar; when Y approaches one adépt-relative
and adopt-absolute are very distinct.

Thus, to determine the structure of the decision problem we must
estimate Y. This is achieved through a two-stage application of
logistic regression., First, a is estimated using Equation 1 and used to
calculate I. (Recall that I = log(1l + e_Y'a).) Then, b and Y are
estimated using Equation 2 and the computed values of I. If Y is close
to zero, I drops out of the model and each level of the decision process
can be separately estimated. A value of Y close to one calls for the
use of mul tinomial logit with three values of the dependent variable:
adopt=-relative, adopt-absolute and not adopt. If Y is between zero and
one, parameter estimation is complete with the estimation of Equation 2.

One additional wrinkle in our problem is that we have a cholce-
based, rather than a random sample. This means that application of

standard maximum likelihood estimation procedures will lead to biased

and inconsistent estimates. Fortunately, thls bias is reflected solely
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in the intercept term of Equation 2. To show this, we use the
conditional maximum likelihood estimator (CMLE) described by Manski and

McFadden (1981) which is also employed by Palepu (1985).

Recall that P represents the probability that a fim

adopt
randomly selected from the population will adopt a performance plan.

Denote the probability that a firm in the sample will adopt a

1
adopt”®
being selected does not depend on the firm's adoption decision. 1In

performance plan as P If the sample is random, the probability of

L]
other words, P P This is not true with choice~based

adopt - “adopt’
sampling. Using Bayes' formula, the sample adoption probability,

(p )Pr(sampled}adopt)

adopt
)JPr(sampledadopt) + (1 = P

)JPr(sampled|not adopt)

(Padopt adgopt

Because the probability of being sampled depends on the firm's
!
adoption decision, Padopt X Padopt'

adoption probability cannot be used to compute the sample likelihood

This means that the population

function. Instead, the sample adoption probability must be used. This
can be determined using Bayes' formula., For example, suppose that: (1)
150 firms in the population are identified as adopters, (2) 500 firms
are classified as nonadopters and (3) all adopters and an equal number
of monadopters are included in the sample. Thus, the probability that a
firm in the population is in the sample is 1 if it adopted a performance

1
plan and .30 (150/500) if it is a nonadopter. We can compute Padopt as
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o Pagope)N
adopt ~ :
(Padopt)“) + (1 - Padopt)('3o)

A convendent feature of the logistic probability model is that

T

adopt for P is

the only difference that results from substituting P adopt

in the constant term. Specifically, Equation 2 can be rewritten aa

P' - 1 -
adopt - '
1 + eln(.30) X'b I'y

Thus, with the exception of the intercept term, the regression
coefficients in the iogit model are unaffected by the use of a choice-
based sample. This means that no special adjustment is necessary for
the purposes of estimating the regression coefficients and testing

hypotheses about the variables in the model.

5.3 QRandomization Tests

As described by Edgington (1980), randomization tests are
"procedures for determining statistical significance directly from
experimental data withcut recourse teo significance tahles" (p. 1). In a
randomization test, the data are repeatedly permuted between treatments
and a test statistic is calculated after each permutation. The
percentage of test statistics as large as that associated with the
experimental results constitutes the significance level for the test.

Edgl ngton notes that a randomization test is valid for any kind
of. sample, while parametric statistical tables assume that the samplé is

random. Further, determining significance through randomization tests



62

is a distribution-free procedure and thus any statistical test thch is
interpreted in this way does not rely on distributional assumptions. In
fact, Bradley (1968) points out that "eminent Qtatistieians have stated
that the randomization test is the truly correct one and that the
corresponding parametric test is valid only to the extent that it
results in the same statistical decision™ (p. 85). Randomization tests
have been used in accounting research by Noreen and Sepe (1981) and
Foster, Olsen and Shevlin (198%4).

Randomization tests are not alternatives to statistical tests,
but rather an alternative to conventional significance tables as a means
of interpreting the experimental results. Thus, to test our hypotheses
concerning perfcrmance plan adoption and design, we use multinomial
logit tor parameter estimation and then conduct randomization tests to .
assess significance. Our randomization tests consist of repeatedly
permuting the assignment ot observations to treatments and caleculating
coefficients and associated t-statistics and chi-squared statistiecs
after each permutation. We report significance levels as the proporticn
of caiculated values in excess of those derived from our experimental

resul ts.



CHAPTER 6
RESULTS

In this chapter we present the results of our study. In Section
6.1, we provide descriptive statistics or ﬁhe explanatory variables
derined in Chapter 4. We also analyze the convergent validity of our
proxy variables for the investment opportunity set. Next, in Section
6.2 we use the two-step estimation prcéedure described in Chapter 5 to
determine the structure of the decision problem. We find that the
distinction between relative and absolute performance measures does not
influence the basic adoption decision. This means that 1ogistic
- regression can be applied separately at each level of the decision
hierarchy. 1In Section 6.3 we use stepwise logistic regression to
determine which of our variables are significantly related to
performance plan adoption. Based on these results, we add a qualitative
measure of market-based compensation to the model, which has significant
incremental explanatory power over our original definition of this
variable. After specifying the first level of the model, we again apply
logistic regression to examine the role of industry risk in the use of
relative performance measures. Fimlly, in Section 6.4 we present the
results of randomization tests designed to assess the significance of

the relationships at each level of the model.
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6.1 Descriptive Statistics

In this section we present (1) descriptive statistics for each of
our independent variables, (2) a correlation matrix for the independent
variables and (3) the results of an analysis of the convergent validity
of alternative measures ot the firm's investment opportunity set. We
begin by presenting descriptive statistics in Table 3; the correlation
matrix follows in Table 4.

With few exceptions, the correlations between the independent
variables presented in Table 4 are not extreme. The only cases where
relatively high correlations exist are between the leverage variables,
DEBTASS and DEBTEQ (0.883) and between two measures of the investment
opportunity set, BOOKMKT and DEPRMKT (0.518). Also, as expected, we
observe moderately negative correlations between FIXED and MKTCOMP
(-0.330) and also between GROWTH and DECLINE (-0.356). An interesting
outcome is the relationship among BOOKMKT, GROWTH and DECLINE. Recall
that high values of BOOKMKT are associated with a declining imwestment
opportunity set. As anticipated, BOOKMKT is negatively correlated with
GROWTH (-0.358) and positively correlated with DECLINE (0.419). A
similar pattern emerges when DEPRMKT is used as the proxy for the
investment opportunity set. DEPRMKT is negatively related to GROWTH
(-0.238) and positively related to DECLINE (0.521). The remaining
correlations among the explanatory variables are inconsequential. Thus,
it appears that multicollinearity will not be a problem is model

estimation and hypothesis testing.
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TABLE 3
Descriptive Statistics for Explamatory Variables

Yariable Mean Median Std. Dev. Min Max

DEBTASS 0.1802 0.1873 0.1005 0.0000 0.4455

DEBTEQ 0.4192 0.3724 0.3449 0.0000 1.9322

ASSETS - $2,812 $1,167 $5,310 $121 $41,531

BOOKMKT 1.0861 0.9745 0.5780 0.1570 3.4113

DEPRMKT 0.0390 0.0340 0.0334 0.0001 0.1736

RDMKT 0.0227 0.0163 0.0257 C.0000° 0.1749

¥CHCAP 0.2206 0.1392 0.5706 -0.6051 3.2485

STDEVOI 0.7297 0.5800 0.6772 0.0000 3.1405

OWNSHRS 4y .9 2.9 302.8 0.0000 3,155.2

MKTCOMP 0.3m2 0.1362 0.5330 0.0000 2.8949

FIXED 0.6 490 0.6402 0.2030 0.0146  1.0000

GROWTH 0.2946 0.0000 0.4579 0.0000 1.0000

DECL INE 0.2232 0.0000 0.4183 0.0000 1.0000

STRATEGY 0.3750 0.0000 0.4863 0.0000 1.0000

DEBTASS = the debt to assets ratio.

DEBTEQ = the debt to equity ratio.

ASSETS = total assets, measured in millions of dollars.

BOOKMKT = the book value of assets to the total value of the firm.

DEPRMKT = deprecliation charges to the total value of the firm.

RDMKT = R & D charges to the total value of the firm.

$CHCAP = the percentage change in capital expenditures between year
(t) and year (t+1), where year (t) is the year of adoption.

STDEVOI = the standard deviation of industry operating income per
share, measured in dollars,

OWNSHRS = managerial equity holdings to total compensation.

MKTCOMP = the value of outstanding options to total compensation.

FIXED = salary and pension benefits to total compensation.

GROWTH = qualitative measure of growing investment opportunities.

DECLINE = qualitative measure of declining investment opportunities.

STRATEGY = qualitative measure of strategy change.
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Correlation Matrix of Explanatory Variables
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DEBTASS DEBTEQ ASSETS BOOKMKT DEPRMKT RDMKT %CHCAP

DEBTASS 1.000
DEBTEQ 0.883 1.000
ASSETS =0.14 -0.090 1.000
BOOKMKT 0.280 0.265 -0.061 1.000
DEPRMKT 0.1 0.073 0.084 0.518 1.000
RDMKT -0.194 ~0.147 -0.011 0.293 0.202 1.000
$CHCAP -0.015 ~0.021 0.033 0.088 -0.049 -0.054 1.000
STDEVOI -0.020 l-0.037 0.342 0.103 0.091 -0.015 o0.0H
OWNSHRS -0.191 -0.136 =0.050 ~0.153 -0.094 0.093 -0.044
MKTCOMP -0.223 -0.165 -0.040 ~-0.243 0.073 0.111 =0.027
FIXED 0.192 0.225 ~0.105 0.192 -0.013 -0.087 0.121
GROWTH -0.281 -0.190 -0.098 ~0.358 -0.238 0.051 -0.109
DECL INE 0.193 0.101 -0.007 0.419 0.521 0.08 -0.005
STRATEGY 0.104 0.108 -0.045 0.080 -0.011 =0.009 -0.022

STDEVOI OWNSHRS MKTCOMP FIXED GROWTH DECLINE STRATEGY
STDEVOI 1.000
OWNSHRS -0.114 1.000
MKTCOMP -0.075 ~0.056 1.000
FIXED -0.016 0.139 ~-0.330 1.000
GROWTH ~0.097 0.146 0.257 -0.074 1.000
DECL INE 0.04 -0.060 -0.056 0.057 -0.3u46 1.000
STRATEGY 0.079 -0.095 -0.011 0.014 -0.096 0.028 1.000
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The correlations among BOOKMKT, DEPRMKT, GROWTH and DECL INE
provide preliminary evidence on the convergent validity of our measures

12

of the investment opportunity set. To test the significance of these
relationships, we regress BOOKMKT on GROWTH and DECLINE. The regression
equation (with t-ratios in parentheses) is

BOOKMKT = 1.0T7 - 0.306 GROWTH + 0.463 DECL INE.
(-2.70) (3.73)

The coefficients on GROWTH and DECLINE have the expected signs and are
each significant at the 0.071 level., The adjusted R-squared on the model
i3 0.213. We then replace BOOKMKT with DEPRMET 23 the dependent
variable. The ensuing regression equation is

DEPRMKT = 0.0315 ~ 0.00476 GROWTH + 0.0398 DECL INE.
(-0.75) (5.73)

Again, the coefficients on GROWIH and DECL INE have the expected signs. .
However, only DECLINE is statistically significant. The adjusted R=-
squared is 0.261. No significant relationship is found by regressing
RDMKT on GROWTH and DECL INE.

It appears that BOOKMKT, and to a lesser extent DEPRMKT, are
significantly related to qualitative measures of the investment
opportunity set. Specifically, both variables seem to capture the
degree to which the firm's investment opportunities are declining.

These results provide evidence on the convergent validity of our

12. $CHCAP, our ex post measure of investment opportunities, is
not significantly related to amy other measure of the investment
opportunity set and is not analyzed further. The poor showing made by
this variable may result from misspecification of the time period in
which changes in capital investment actually take place,
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measures of the imvestment opportunity set, lending credibility to our

measurement ot this construct.

6.2 Model Structure

In this section, we use the two-stage procedure described in
Chapter 5 to determine the structure of our decision problem. Recall
that the issue concerns the degree of "similarity" between adopt-—
relative and adopt-absolute. If these two choice‘altermtives. are very
" similar, the decision structure is two-tiered and an appropriatg
tion procedure 1s to apply logistic regression at each level of
the model. On the other hand, if adopt-relative and adopt-~absolute are
distinct alternmatives, the decision structure is a single level
involving three choice z2lternmatives: not adopt, adopt-relative and
adopt-absolute. Parameter estimation in this case is achieved using
mul tinomial logit.

We begin by applying logistic regression to the model:
RELATVE = £(STDEVOI). (This corresponds to Equation 1 in Chapter 5.)
RELATIVE takes on the value of one if a relativé performance measure is
used and zero otherwise. (Thus, a zero coding indicates the use of an
absolute measure.) This relationship is evaluated based on data for our
57 adopting firms. The resulting logistic regression equation is

Log P(RELATINE) = -2.776 + 1.082 STDEVOIL
P(ABSOLUTE)

Next, we calculate I (the "inclusive value") using the
relationship
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We then use the computed value of I tv estimate Equation 2 from Chapter

5:

where X is the vector of explanatory variables that relate to the
decision to adopt a performance plan.

Upon estimating Equation 2, we find that the estimated Y has a b—
value of 0.6433. The insignificance of Y indicates that adcpt-relative
and adopt-absolute are very similar altermatives from the perspective of
the adoption decision. This means that we can separately apply logistic
regression at each level of the model for the purposes of pérameter

estimation and hypothesis testing.

6.3 Model Specification

The analysis in Section 6.2 indicates that our decision problem
has two distinct levels. To determine which variabies are significantly
related to performance plan adoption, we begin by applying logistic
regression to the first level of the model, with all variables included.
Then, we use backwards elimination to delete insignificant variables.
Variables are deleted if computed p-values are greater than 0.15. The
first level of the model, with all variables included is

ADOPT = f(DEBTASS, DEBTEQ, ASSETS, BOOKMKT, DEPRMKT, RDMKY, FIXED,
MRKTCOMP, OWNSHRS, GROWTH, DECLINE, STRATEGY).

Backwards elimination results in deletion of DEBTEQ, ASSETS, BOOKMKT,
DEPRMKT, RDMKT, FIXED and MKTCOMP. The resulting logistic regression'

equation (p-values in parentheses) is
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Log _P(ADOPT). = =1.0076 + 3.423 DEBTASS + 0.0027 OWNSHRS - 0.432 GROWTH
P(NOT ADOPT) (0.114) (0.063) (0.071)

-0.535 DECLINE + 0.455 STRATEGY.
(0.037) (0.029)

Note that all variables except DECLINE have the predicted sign.
Highly levered firms (measured by DEBTASS), those undergoing strategy
| changes and firms whereAmanagers have a large equity interest are likely
to be performance plan adopters; firms in which the investment
opportunity set is undergoing some kind of transition (GROWTH or
DECL INE) are unlikely to adopt plans. This last result is a surprise--
recall that H3 predicts that firms with declining investment
opportunities will adopt performance plans. Our results suggest,
however, that firms with relétively static investment opportunity sets
are adepters. This may explain why the quantitative measures of
investment opportunities (BOOKMKT, DEPRMKT and RDMKT) are not included
in the model. These variables measure the investment opportunity set at
a point in time, The impoftant factor, however, seems to be how
imwestment opportunities are changing around the time of performance
plan adoption. By incorporating information from a series of Yalue Line
reports, the qualitative variables are better able to capture the
changing mature of this variable over time,.

Another unexpected outcome is the insignificance of variables
which measure the characteristics of the compensation contract prior to
adoption: FIXED and MKTCOMP. Recall that MKTCOMP is defined as the
average value of outstanding options divided by average total
compensation. In H6, we argue that when the value of MKTCOMP is small,

there may be benefits from additional grants of stock options because
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the contract has not yet been "saturated" with market-based
compernsation, As the value of MKTCOMP gets large, however, performance
plans may become more attractive as a means of diversifying the
compensation»package. Thus, we hypotkesize a positive relationship
between MKTCOMP and the likelihood of performance plan adoption.

We suspect that the ins;l.gnificanee of MKTCOMP may relate to our
method of valuing outstanding options. We use the theoretical lower
bound on rational option prices described by Smith and Zimmerman (1976).
This means that MKTCOMP takes on the value of zero when (1) no options
are outstanding (usually because the firm let its option plan lapse) or
(2) the out.standin_g 6ptions have a negative value. 1In either case, a
zero value indlicates that a stock option plan is not an attractive
contracting altermative ror the fim'1. Thus, firms with large values of
MKTCOMP or zero values of MKITCOMP may be most likely to adept a
performance plan. If this is true, the tendency to issue additional
options will not be an everywhere decreasing function of MKTCOMP--it
will only be a decreasing function where MKTCOMP is positive.

With this in mind, we add an additional variable to the model.
This variable takes on the value one if MKTCOMP is zero, and is zero
otherwise. We refer to this variable as NOOPTION because it indicates
the special case where no options are outstanding, or their value is
negative. (Of the 22 NOOPTION firms, 16 did not have options
outstanding and 6 had negative values.) We then reestimate the model
with NOOPTION included. The resulting logistic regression equation (p=

values in parentheses) is
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Log _P(ADOPT) = =0.9570 + 3.362 DEBTASS + 0.0024 OWNSHRS - 0.613 GROWTH
P(NOT ADOPT) (0.134) (0.039) (0.018)

-0.634 DECLINE + 0.556 STRATEGY + 0.780 MKTCOMP
(0.018) (0.012) (0.074)

+ 0.661 NOOPTION.
(0.024)

The chi-squared statistic for this ﬁodel is 22.023 with 7 degrees of
freedom, which is significant at the 0.0025 level. With the inclusion
of NOOPTION, MKTCOMP enters the model with the expected sign. It
appears that (1) firms with a large proportion of market-based claims or
(2) firms with po markei-based claims in thelr compensation contracts
are likely to adopt performance plans.

We also reestimate the model using altermative specifications of
FIXED (changing our definition from salary plus pension benefits to
salary alone). This variable does not enter the model under either
specification. Likewilse, ASSETS does not enter the model, despite the
empirical relationship between size and perfcrmance plan adoption noted
by earlier researchers. This result i1s surprising because ASSETS is not
detrlated for price level changes and more adoptions take place in the
later years of our sample period. Whatever the cause of these results,
they suggest that FIXED and ASSETS do not add much to the model and
should be excluded., Similarly, DEBTEQ is deleted in favor of DEBTASS as
our leverage variable,

Thus, we use the model stated above to describe the decision to
adopt a performance plan., This, however, is only the first tier of the
decision process. Given that the firm adopts, it must then select

either a relative or absolute performance measure. We hypothesize that
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relative performance evaluation will be used more often by firms
operating in risky industries. Our rext st.ep.is to estimate the
relationship between relative performérice evaluation and industry risk,
‘measured by the standard deviation of industry operating income per
share (STDEVOI).

Of the 57 adoptions analyzed, we find only eight cases where
firms explicitly state that relative performance evaluation is used.
These tirms and their adoption years are presented in Table 5. For our
sample, relative performancs evaluation is uncommon prior to 1978.
Similar tindings are reported by Bickford (1984). He identifies a
sample of 27 firms which used relative performance measures in their
performance plans in 1984. Of these firms, only one initiated relat;ivg
performance evaluation prior to 1978.

In the words of Cook (1980) ™most of the long-term incentive
arrangements that have emerged in recent years have been developed in
response to problems with previous plans® (p. 23). Aﬁ obvious problem
with the use ot absolute performance measures is the difficulty
associated with specifying an appropriate performance goal--especially
in a very uncertain industry or economic climate. One way of dealing
with this problem is to define performance relative to peer companies.
It appears that recognition of this problem, and development of a
response to it (relative performance evaluation) did not evolve
immediately. Our sample period ends in 1980--~just after plans based on
relative performance measures were beginning to emerge. As a result,

few of our adoptling firms are classified users of relative performance

measures.
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TABLE 5

Firms Using Relative Performance Evaluation

Eirm Adoption XYear
Rohm & Haas 1974
Atlantic Richfield 1976
Champion International 1978
Phillips Petroleum 1978
Hanna Mining 1979
Celanese 1980
Chevron 1980
Firestqné 1980

To estimate the role of industry risk in the use of relative
performance measures, we apply logistic regression to the second level

of the model:
RELATIVE = f(STDEVOI).
This relationship 1is evaluated based on data for our 57 adopting firms.

The resulting loglstic regression equation (p-values in parentheses) is

Log P(RELATIVE) = -2.776 + 1.082 STDEVOI
P(ABSOLUTE) (0.059)

As expected, the use of a relative performance measure is more likely
for rirms which operate is risky industries. This result must be
interpreted with some caution, however, due to the limited number of
firms included in the analysis and the fact that only 14% (8 of 57) of

these trirmms use relative measures.
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6.4 Randomjzation Tests

Section 6.3 describes our model specification process and
presents the estimated logistic regression equation for each level of
the decision hierarchy. We now present the results of a randomization
procedure designed to assess the significance of these results. Our
principal finding is that the p-values computed via randomization are
very close to those based on the chi-squared statistics computed for our
coefficients in the logit model. This close agreement iﬁdicates that
the large sample distribution theory underlying the asymptotic chi-
squared test statistics for the logit model holds in this application.

As described in section 5.3, randomization tests are alternatives
to conventional significance tables as a means of interpreting the
experimental results. In a randomization test, the data are repeatedly.
permuted between treatments and a test statistic is calculated after
each permutation. The percentage of test statistics as large as that
associated with the experimental results constitutes the significance
level for the test. Randomization tests have two advantageé over
conventional statistical tables for assessing significance: they do not
rely on either a randcm sample or underlying distributional assumptions
about the data, |

For our randomization tests, we permute the assignment of
observations to treatments 500 times and calculate coefficients and
associated t-statistics and chi-squared statistics after each
permutation., This 1s done for both levels of the model. Reported
significance Levels are the proportion of calculated values in excess of

those aderived from our experimental results. In Table 6, we present the
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beta coefficients, t-ratios and chi-squared statistics obtained from our
experimental data and described in section 6.3. These results represent
the "benchmarks" against which the perniuted data are compared. In Table
7, we present average beta coefficients, t-statistics and chi-squared
statistices from our 500 permuted runs; Then, in Table 8, we report the
proportion of permuted results which exceed our experimental results.
Thus, Taiale 8 contains the p-values obtained via randomization.

Under the rmll.hypotheses (no variables significant), we should
observe beta coefficients and t-ratios close to zero and chi-squared
statistics close to one. Examination of Table 7 reveals average
coefficients, t-ratios and chi-squared statisties of approximately these
magni tudes, suggesting that the randomization test closely simulates
erfects.under the mill hypothesis. Thus, it appears that no systematic
biases are being introduced by our randomization procedure.

Table 8 presents p-values based on beta coefficients, t-ratios
and chi-squared statistics for each variable in the model. In most
applications of randomization teSts, researchers have focused solely on
computed test statistics to determine p-values. However, it is not
clear to us that test statistics based on parametric assumptions provide
any greater insight than the beta coefficients themselves. (In fact,
the mogt appropriate measure may be based on the coefficients precisely
because no parametric assumptions are required.) Thus, we report three
p-values for each variable, Those based on the coefficients and
t-ratios are roughly equivalent; p-values based on the chi-squared

statistic are approximately twice that magnitude. This is because the
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TABLE 6

Experimental Results

First Level of Model

Yariable Coeffjcjent Std, Error I-Ratio Chi-Square
DEBTASS 3.3617 2.2823 1.473 2.28
OWNSHRS 0.0024 0.0034 0.696 4.252
MKTCOMP 0.7795 0.4506 1.730 3.197
GROWTH -0.6128 0.2655 -2.308 5.603
DECL INE -0.6338 0.2765 -2.202 5.571
STRATEGY 0.5556 0.2259 2.460 6.377
NOOET ION 0.6610 0.3030 2.182 5.100

Overall Chi-Squared Statistic for First Level of Model: 22.0228

Likelinood Ratio Index®: 0.1419

Second Level of Model
Yariable Coefficient Std., Error I-Ratio Chi-Square
STDEVOI 1.0817 0.5729 1.888 3.572

Overall Chi-Squared Statistic for Second Level of Model: 3.5721
Likelihood Ratio Index: 0.0773
a. The likelihood ratio index is a "pseudo Raa" McFadden (1979)

states that a likelihood ratio index in excess of 0.20 indicates an
excellent fic.



TABLE 7

Average Coefficients, T-Ratios and Chi-Squared Statistics

Based on 500 Permutations of Data

Eirst Leve) of Model
Yariable Coefficient I-Ratio Chi-Square
DEBTASS -0.0442 -0.020 1.055
OWNSHRS -0.0224 -0.039 1.783
MKTCOMP -0.0190 -0.051 1.088
GROWTH 0.0027 0.009 1.021
DECL INE 0.0133 0.050 1.136
STRATEGY -0.0058 -0.029 1.009
NOOPT ION 0.0049 0.016 1.038
Average Overall Chi-Squared Statistic: T.947
Average Likelihood Ratio Index: 0.051
Second Level of Model
Yariable Coefficient I-Ratio = re
STDEVOI -0.0741 0.037 1.162

Average Overall Chi-Squared Statistic: 1.162

Average Likelihcod Ratio Index: 0.025
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TABLE 8
P-Values Based on Proportion of Permuted Results
That Exceed Experimental Results
Eirst Level of Model
P-Values Based on:

Coefficient @ I-Ratlo = Chdi-Square

Yariable

DEBTASS 0.064 0.072 0.144
OWNSHRS 0.196 0.262 0.070
MKTCOMP 0.042 0.034 0.084
GROWTH 0.006 0.006 0.020
DECL INE v | 0.010 0.014 0.022
STRATEGY 0.002 0.004 0.008
NOOPT ION 0.006 0.010 0.024

P-value Based on Overall Chi-Squared Statistic: 0.002

P-value Based on Likelihood Ratio Index: 0.002

Second Level of Model

P-Values Based on:
Coefficient I=Ratio i-Squa

Yariable
STDEVOI 0.032 0.032 0.072

P=value Based on Overall Chi-Squared Statistic: 0.072

P-value Based on Likelihood Ratio Index: 0.072
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chi-squared p-values are based on a two-tailed test and p-values based
on coefficlients and t-ratios assume a one~tailed test.

One striking result is the close agreement between the p-values
based on the chi-squared statistics derived from our logit results and
those obtained through the randomization test. We summarize these
results in Table 9.

The only puzzling result from Table 8 concerns the variable
OWNSHRS., P-values based on beta coefficients and t-ratios indicate that
this variable is insignificant (p-values approximately 0.20), while the
chi-squared p-value indicates significance at the 0.07 level. Because
the chi~squared statistic is based on a two-tailed test, we would expect
p-values around 0.40, or twice the magnitude of those based on the
coefficients and t-ratios. This pattern is observed for all of the
other variables in the model. We can only conclude that OWNSHRS
exhibits some degree of instability, and that its significance is not
establ ished.

With the exception of OWNSHRS, the randomization tests provide
strong evidence that the variables specified in Section 6.3 are
significant, at approximately the levels indicated by our loglt results.
If we adjust for the fact that the coefficlents and t-ratio p-values are
based on one~-tailed tests, while the chi-squared p-values are based on a
two~tailed test, we observe close agreement between the three sets of
p-values obtained from randomization and those derived from the chi-
squared statistics of our logit model. The implication is that the
large sample distribution theory underlying the asymptotic chi-squared

test statistics for the logit model holds in this application. 1In



TABLE 9

Comparison of P-Values based on Chi-Squared Statistics
Obtained from Logit and Randomization

EFipst Level of Model

P-Values Based on:

Logit domizatio
Yariable
DEBTASS 0.134 0.144
OWNSHRS 0.039 0.070
MKTCOMP 0.074 0.084
GROWTH 0.018 0.020
DECL INE 0.018 0.022
STRATEGY 0.012 0.008
NOOPT ION 0.024 0.024
Overall significance: 0.002 0.002
Secopnd Level of Model
P-Yalues Based on:
_Logit atio
Yariable
STOEV OX 0.059 0.072
Overall significance: 0.059 0.072
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Chapter 7, we discuss the implications of these results for testing our

hypotheses concerning performance plan adoption and the choice of a

performance measure,



CHAPTER 7
DISCUSSION OF RESULTS AND FUTURE RESEARCH

In this final chapter, we discuss the results of the study, point
out some of its limitations and comment on certain unanswered questions
that merit future research. We begin by restating each of our
hypotheses and commenting on the degree to whici they are supported by
our results. Our general conclusion is that performancg plan adoption
and design is significantly related to variables which proxy for the
firm's incentive-contracting enviromment. This suggests that
performance plans are not simply "neutral mutations," but instead are
adopted for their incentive effects. Of course, the performance plan
adoption decision is only a small piece of the entire compensation
puzzle. However, by focusing on this problem, we are able to analyze
incentive effects independently of tax considerations. Thus, at least
for this 1ssue, we have evidence in support of the incentive hypothesis
which 1s not clouded by tax effects. This kind of evidence has not been
provided by earlier researchers and represents an initial step in

understanding more complicated contracting phenomena.

7.1 Discussion of Research Hypotheses
H1 states that the probability of performance plan adoption is
positively related to the firm's financial leverage. We argue that
performance plans will increase the value of highly levered firms by

83
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reducing the agency costs of debt financing. This results from an
incentive property of performance plans which distinguishes them from
market-based plans. In Appendix B we show that, relative to stock
options, performance plans provide less incentive to managers to
increase the variability of the firm's accounting numbers and cash
flows., As a result, performance plans may represent a least cost
bonding arrangement between owner/managers and bondholders. Further,
the probability of violating bond covenants may decrease in the presence
of a performance plan, To the extent that tne associated costs of
technical default are thereby avoided, performance plan adoption will
increase the value of the firm.

We tind that fimneial leverage--measured by the firm's debt to
assets ratio--is positively related to performance plan adoption. This
relationship is significant at the 0.06 level.13 Thus, our results
support H1.

H2 states that the probability of performance plan adoption is
positively related to concurrent strategy changes undertaken by the
firm. We argue that contract restructuring in general is likely around
the time of a major strategy change. Performance plans in particular
may be adopted for two reasons. First, to the extent that strategic

goals can be stated in terms of accounting results, performance plans

13. For convenience, we focus on one set of p-values throughout
Chapter 7. We choose the p-~values based on beta coefficients and
derived from our randomization tests because they are not based on ary
parametric assumptions. Keep in mind, however, that these p-values are
based on one-taliled tests, and must be doubled if we desire a two-tailed
equivalent measure.
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ot'fer a unique opportunity to expliecitly tie compensation to key
strategy variables. Second, the stock price of firms undergoing major
strategy changes may be temporarily dampened as a result of increased
"estimation risk." Managers of these firms may therefore prefer an
accounting-based performance plan to compensation based on stock price.

Our qualitative measure of strategy change--based on "content
analysis" of a time series of VYalue Line reports--is positively related
to performance plan adoption. This relationship is significant at the
0.002 level. Thus, ow results also support H,..

2
H_, states that firms with diminishing investment opportunities

3
are more likely to adopt performance plans than firms with an extensive
opportunity set. Market-based plans are most valuable in settings where
stock price appreciation is likely. We argue that the potential for
price appreciation is high for rewly emerging firms with untapped
investment opportunities. Thus, firms with an extensive investment
opportunity set are not likely to offer performance plans. Instead,
their compensation packages will be dominated by stock options. As
firms mature and begin to exhaust their investment opportunities,
continued stock price appreciation is less assured. These firms may
begin to add performance plans to their portfolio of compensation
agreements (1) to diversify the package and (2) because expected
compensation from the performance plan exceeds the expected reward from
stock options.

We use two qualitative variables to reflect the extreme cases

where the rim's investment opportunities are either rapidly expanding

or declining. This leaves a third category of firms with fairly stable
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investment copportunity sets. We find that firms in the extreme
cctegories are unijkely to adopt a performance plan. (The coefficients
on both GROWTH and DECL INE are negativé and significant at approximately
the 0.01 level.) This is not entirely consistent with H3, which
predicts that only growth firms will be unlikely to adopt a plan. Fimms
with declining imvestment opportunities are expected to be performance
plan adopters.

These results seem reasonable, however, when we recall our
origiml premise: market-based plans are most valuable in settings where
stock price appreciation is likely. Price appreciation may be most
likely for tirmms in the extreme categories because changes in the
investment opportunity set are gyclical. Instead of a linear
progression beginning with growth and ending with decline, firms may
experience periodic cycles where they resume growth after a decline
stage. This would be the case if firms have the opportunity to exit
mature product markets and enter more promising areas. In this
scenmario, firms which have hit "rock bottom"” (our DECLINE firms) may
actually be about to turn the corner and reenter a growth phase. The
implication 1s that DECLINE firms are really "pre-~GROWTH" firms.
Accordingly, firms in either of the extreme categories will be more
likely to use market based plans and less likely to adopt performance
plans, This suggests that performance plans are adopted by firms with
investment opportunity sets which are relatively stable--not in a
transition phase. These firms may also be more likely to report
moderate earnings growth, which would increase the attractiveness of a

performance plan.
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Hu states that firms operating in risky industries will use
relative (rather than absolute) perfobmance measures in their
performance plans. When the manager's action is costly to observe, some
risk should be imposed on him or her to provide the proper incentives
for effort. However, managers will demand increasing levels of
compensation in return ror bearing this risk. 1In settings where
influences beyond the manager's control have a larée influence on
outcome, the efficiency of the contract is improved by incorporating
information about the performance of other agents exposed to similar
risk. We argue that influences beyond the manager's control have a
large influence on outcome in risky industries. Thus, filtering the
effect of common uncertainty by using a relative performance measure
will be most common in these industries.

We measure industry risk as the standard deviation of industry
operating income per share (STDEVOI). Our results indicate that firms
which adopt performance plans are more likely to use relative
performance measures when STDEVOI is high. The positive relationship
between RELATIVE and STDEVOL is significant'at the 0.03 level. Thus, Hu
is supported. This is subject to the caveat, however, that our results
are based on a small number of firms: relative measures are used by only
8 of the 57 performance plan adopters included in the study.

H5 states that the probability of performance plan adoption is
negatively related to the proportion of fixed claims in the firm's
existing compensation agreements. We argue that the incentives of
managers compensated by fixed claims to decrease the variability of cash

flows is reinforced by performance plans. This behavior results in a
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wealth transfer from stockholders to bondholders (and managers). The
implication is that any incremental change in a contract dominated by
fixed claims is likely to imvolve the addition of stock options rather
than a performance plan. This 1s because stock options provide less
incentive to decrease cash flow variabllity and thus will help to
counteract--rather than reinforce-~the dysfunctional incentive effects
of tixed claim agreements,

We find that the proportion of fixed claims in existing
compensation agreements is not significantly related to the probability
that the rirm will adopt a performance plan. Thus, our results do not

support H One reason for this may be mezsurement error in our

5
variable FIXED. Recall that FIXED is defined as salary plus pension
benefits earned in the current per;iod divided by total remuneration.
Most tirms report the sum of salary and bonus payments, rather than
disclosing salary separately. We estimate salary in one of two ways,
depending on the information available: (1) by subtracting bonus
payments or (2) by using minimum salary levels guaranteed by employment
contracts. In cases where we use information from employment contracts,
we probably underestimate the actual salary paid. Subtraction of
bonuses to estimate salary, on the other hand, most likely produces a
biased upward estimate. This is because most firms disclose aggregate
bonus payments for the preceding five year period. The average of these
payments probably understates the current bonus and produces an
overstated salary estimate. Because salary is the major determimant of

the value ot FIXED, measurement errors in salary may account for our
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inmability to detect a significant relationship between the proportioﬁ of
fixed claims and the probability of performancs plan adoption.

H6 states that the probability of performance plan adoption is
positively related to the proportion of market-based claims in the
firm's existing compensatién agreements, We argue that when the value
of MKTCOMP is small, there may be benefits from additional grants of
stock options because the contract has not yet been "saturated" with
market-based compensation. As the value of MKTCOMP gets largé, however,
performance plans may become more attractive as a rz2ans of diversifying
the compensation package.

As described in section 6.3, on our initial attempt to estimate
the tirst level or the model, MKITCOMP is eliminated as insignificant.
Suspecting that this is a result of the lower bound of zero on MKTCOMP,
we add an additional variable to the model which takes on the value one
if MEKTCOMP is zero, and is zero otherwise. We refer to this variable as
NOOPTICN because it indicates the special case where no options are
outstanding, or their value is negative. Upon reestimating the model
with NOOPTION included, we find that both MKTCOMP and HOOPTION are
positively related to the probability of performance plan adoption, and
these relationships are significant at the 0.04 and 0.006 levels,
respectively. Thus, it appears that (1) firms with a large proportion
of market-based claims or (2) firms with no market-based claims in their
compensation contracts are likely to adopt performance plans.

H7 states that the probability of performance plan adoption is
positively related to the level of existing managerial equity holdings.

This hypothesis is similar to H6, but measures the cumulative incentive
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etfect of mahagerial equity holdings, rather than restricting attention
to current grants of market-based compensation. The results of earlier
studies indicate that it is important to control for manageriai equity
holdings in their firms in order to obtain direct evidence concerning
the incentive effects of the compensation contract.

As discussed in section 6.4, our measure of managerial equity
hol di ng--OWNSHRS-=produces some anomalous results., OWNSHRS is
positively related to the probability of performance plan adoption, as
expected. However, the significance of the relationship is unclear.
P-values based on beta coefficients and t-ratios indicate that this
variable is insignificant (p-values approximately 0.20), while the chi-
squared p-value indicates significance at the 0.07 level. It appears
that OWNSHRS exhibits some degree of instability, and its significance
is not established. Thus, our results are inconclusive with respect to
H7.

Fimally, H8 states tliat the probability of performance blan
adoption 1s positively related to firm size. Based on the empirical
relationship between size and performance plan adoption observed by
earlier researchers, we argue that firm size must be inecluded in our
amlysis as a control variable. However, we find that size, measured by
total assets (ASSETS), is deleted from our model as insignificant. We
"find this to be especlially puzzling because ASSETS is not deflated for
price level changes and more adoptions take place in the later years of
our sample period. Whatever the cause of these results, we conclude
that firm size is not related to performance plan adoption. Thus, HB is

not supported.
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7.2 Linitations of the Current Study and Issues for Future Research

Our results are consistent with the proposition that performance
plans are adopted for their incentive éffects. By focusing on a
narrowly defined compensation issue, during a time period when the tax
emviromment is relatively stable, we are able to avoid the
identification problem which has plagued earlier imwestigations of the
determination of compensation contracts. Our study is one of the first
successful attempts to provide evidence on the validity of the incentive
hypothesis wnich is unclouded by tax effects.

Despite this success, some limitations of the study should be
noted. First, as mentioned above, the scope is necessarily limited to a
narrowly defined compensation issue. The decision to adopt a
performance plan is only one aspect of the more general choice among
long-term incentive plans. We simplify the problem by assuming that all
long-term plans can be dichotomized according to the mature of their
performance measure: stock price or accounting numbers. The study
concerns the case of a tirm deciding whether to add an accounting-based
performance plan to an existing portfolio of market-based, long-term
contracts. We do not consider how the firm allocates compensation
between accounting-based and market-based contracts, or the proportion
of compensation derived from alternative market-based plans (restricted
or phantom stock, for example). Further, long-term incentive contracts
are only one component of the entire compensation package, which also
includes rixed current remuneration (salary and currently paid employee
benefits), annual bonuses and deferred compensation (pensions, deferred

bonus payments, etc.). We do not consider the more global decision of
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how the firm allocates remuneration across all of these altermative
compensation vehicles,

Thus, our study represents only an initial attempt to unravel the
compl icated process of the endogenous determination of managerial
compensation contracts., Further research should be aimed at extending
the scope of this study from consideration of a single compensation
decision (adoption of a performance plan) to more general issues
concerning the determination of the compensation package. The prinecipal
difficulty with this, of course, is that as the scope of the problem is
broadened, tax influences and the general identification problem
reasserts itself., But, tax effects--~however complicated--can be
controlled for. Thus, the identification problem should not be an
insurmountable barrier to continued research into the influence of
incentive effects on the determination of compensation contracts.

One implication of our study is that compensation policy is
related to other strategic decisions made by the firm. Our most
significant variables are those which measure qualitative aspects of
corporate strategy. These are STRATEGY, which measures strategic change
in general, and GROWTH and DECL INE which measure changes in the firm's
strategic inmvestment opportunities, Variables based on content .
analysis, although relatively subjective, seem to be superior to
accounting~based proxies for the same constructs. We feel that
additional research into the interaction of strateglc variables is
indicated. Using content analysis or some comparable method, measures
of strategic variables should be refined and expanded to encompass

additional aspects of corporate policy beyond the investment decision.
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This study concerns two research questions. First, with tax
influences held constant, can performance plan adoption be ezplained by
incentive effects? Our results suggest that this question can be
answered affirmatively. However, we also ask a second question: given
that a rirmm adopts a performance plan, can incentive arguments explain
the cholce of a relative versus an absolute performance mcasure? Our
results indicate a significant, positive relationship between industry
risk and the use of relative performance measures. These results must
be viewed as preliminmary, however, due to the small number of firms
included in the analysis. To gather additional evidence on the relative
versus absolute decision, we could extend the sample period past 1980.
Changes in the tax code should have no influence on the choice of a
performance measure and we suspect that by extending our sample period
into the Eighties we would find greater rumbers of plans involving
relative measures. An expanded sample of adopters, more evenly balanced
between users of relative and absolute plans would provide a more
powerful test of our second research question.

Fimlly, the question ot the endogenous determination of
managerial compensation contracts is embedded in the larger issue of the
firm's gerneral contracting process. Our results indicate that agency
theory provides a useful framework for viewing compensation issues,

This suggests that incentive effects have may have a significant role in
developing a more general theory of contracting. We view our study as

one building block towards the achievement of this goal.



APPENDIX A
LONG-TERM INCENTIVE PLANS

Mamagerial compensation contracts are typically comprised of
mul tiple components., These include fixed currént remuneration (salary
and currently paid employee benefits), annual bonuses, long-term
incentive plans and deferred compensation (penéipns, deferred bonus
paymgnts, etc.). A variety of compensation arrangements qualify as
long-term incentive plans, including stock options, stock appreciation
rights, restricted stock, phantom stock, performance units and
performance shares. In this appendix we describe the principal features

of each of these long-term plans,

A.1 Stock Options
Stock options entitle participating executives to purchase shares

of their compary's stock at a fixed price (typically market value when
the option is granted) during a fixed exercise period. In most cases,
the option is forfeited if the executive voluntarily leaves the firm or
is fired. Termimation of unexercised options also typically occurs a
short time after the executive's death. As noted by Smith and Watts
(1982), the award of options is made by the compensation committee (of
the board of directors) according to the terms of the option plan. The
plan usually specifies both the total number of options that can be
granted and the maximum rumber that can be awarded to any individual

during the 1life of the plan.
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A.2 Stock Appreclation Rights (SAR's)

SAR's entitle the manager to receive an amount of cash equal to
the increase in the market price of a fixed number of the employer's
shares over some predetermined price. SAR's are most often granted in
tandem with stock options, with the exercise of the SAR cancelling the
related option. Tandem plans (which offer a choice between SAR's and
opticns) are effective in reducing transactions costs when the executive

has a preference ror either cash or shares.

A.3 Restricted Stock

Restricted stock imvolves the grant to executives of
nontransferable and forfeitabie dompamr shares which are earned through
continued company employment. These awards typically take the form of
elther actual shares of dividend-bearing, voting company stock, or
"restricted stock units," which are nonvoting, but are converted into
actual company shares at the time of vesting., Unlike most other long-
term incentive plans, restricted stock grants are not tied to any

explicit company performance measure,

A.4 Phantom Stock
An executive granted "phantom stock" is credited for a number of
restricted shares. Rather than actually receiving the shares when the
restrictions lapse, however, he or she is paid an amount of cash equal
to their market value. Thus (as peinted out by Smith and Watts) phantom

stock is to restricted stock as SAR's are to stock options. The award
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of phantom stock reduces transactions costs in situations where the

executive prefers cash rather than shares.

A.5 Performance Attaimment Plans

Performance attaimment plans entitle participating executives to
future payments if the comparny attains certain predetermined performance
goals over a multi-year period. There are two major types of future
value performance grants (see Larcker (1983b)): performance shares and
performance units. In both cases, firm performance goals are
establ ished in terma of accounting numbers at the beginning of the award
period. Common performance measures include earnings per share, grauth
in earnings per share, return on assets and return on equity. These may
be detined as absolute levels of firm achievement, or relative measures
of performance, as compared to peer companies, The award period usually
ranges from three to five years.

Under a performance upit plan, the executive is granted a stated
number of performance units of fixed dollar value at the beginning of
the award period. Compensation 1s determined at the end of the award
period as the number of units "earned out" times the dollar value per
unit, The number earned out depends on the extent to which performance
goals have been attained during the award period.

Under a performance share plan, the executive 1is allocated a
number of shares at the beginning of the award period. Similar to a
performance unit plan, the mnumber of shares earned out 1s determined by

the extent to which performance goals are achieved. Compensation is
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based on the number of shares earned times the market value of the
company's stock at the end of the awaﬁd period.

Performance unit and performance share plans differ from stock
options and SAR's in that accounting numbers, rather than stoek price,
are used to det'ine firm performance. Compensation is entirely based on
accounting results under a performance unit plan; performance share
plans are "hybrids"™ in the sense that compensation is jointly determined
by accounting performance and stock price. A performance share, in
fact, is equivalent to a combimtion performance unit/phantom stock
grant. Bickford (1981) reperts that performance units are a more
frequently enccuntered compensation device than performance shares.

An appreciation for the frequency with which various long-term
incentive plans are included in actual compensation contracts is
provided by Kimball (1980)., His analysis of the compensation contracts
used py the 200 largest U.S. industrial firms in 1980 is reflected in

Table 2-1.



TABLE A-1

Prevalence of Long-Term Plans Used in 1980
by the 200 Largest Industrials

Number in Use Percentage of Firms
Iype of Plan —-in 1980 —Offering this Plap
Stock Options : 164 82%
SAR's 128 64
Performance Shares/Units Th 37
Restricted Stock 32 16
Phantom Steck 20 10
Source: Kimball, 1980, p. 33.
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APPENDIX B

THE DIFFERENTIAL EFFECTS OF ACCOUNTING-BASED VERSUS MARKET-BASED PLANS
ON MANAGERIAL RISK AVERSION

Smith and ¥atts (1982) identify several M"incentive problems" that
compensation contracts may be designed to control. In particular,
contracts may be effective in lengthening the manager's planning horizon
and/or reducing his or her risk aversion. All long-term plans, whether
accounting or market-based, are expected to reduce the horizon problem.
Market-based plans,ec';uate the manageir's horizon to that of the
stockholders by basing remuneration on stock price. Multi-year
performance plans can achleve the same result by providing for
overlapping grant periods. The two types of plans may not, however,
provide the same incentives regarding managerial risk aversion. If
performance plans motivate managers to decrease the4 volatility of
accounting results and if accounting numbers and cash flows are
positively correlated, then the adoption of a performance plan may
encourage managers to be more risk averse in their selection of projects
than they would be in the absence of the plan.

As discussed by Smith and Watts (1982), market-based plans are
all options, either on the firm's stock (as in the case of stock options
or SAR's) or on the firm's assets (as in restricted or phantom stock).
Using the Black and Scholes (1973) options pricing model, most
accounting researchers have concluded that the value of awards under

these plans increases with both the level and the volatility of the
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underlying asset. Thus, a manager who is awarded a stock option is
assumed to have an incentive to increase both the mean and the variance
. of the distribution of the firm's stock price. Even though increased
variability increases the chances that the option will expire "out of
the money, " the manager holding an option is concerned primarily with
the potential gain. He or she loses nothing if the option expires
unexercised, and may receive a considerable windfall if the actual price
realization is in the upper tail of the distribution.

The assumption that the value of executive stock is a strictly
increasing function of stock price variability is challenged by Lambert
and Larcker (1985). They point out that a critical assumption of the
Black-Scholes model 1s that the holder of the option can create a
riskiess hedge using the option, the firm's stock and riskless bonds.

If such a hedge is unavallable, then the holder (i.e. the executive) is
subject to the risk associated with increased price variability.
Assuming executives are risk averse, their expected utility from a stock
option award will not be a strictly increasing function of variability.
At some point, the benefit of increasea variance is offset by the
riskiness associated with the award. The implication is that managers
holding stbck options do not have incentives to always increase stock
price variance. Lambert and Larcker show analytically that incentives
to decrease varlznce arc positively related to (1) the executive's risk
aversion and (2) the probability that the option will expire in the
money.

The analysis of Lambert and Larcker suggests that executive stock

options may not reduce managerial risk aversion to the extent that is



101
typically assumed. Given this, we wish to demonstrate that, prelative
o stock options, performance plans encourage more risk averse behavior.
"Risk averse behavior" is defined as aﬁy action which leads to decreased
variability of cash tlows. 'Throughout the discussion, we assume that
cash rlows and accounting numbers are positively correlated. Thus,
actions which decrease the variability of accounting results also
reflect risk aversion.

One reason why performance plans encourage more risk averse
behavior than stock options is that the risk associated with performance
plans is more difficult to diversify. A given manager will have the
same innate utility function, irrespective of whether he or she receives

a stock option or a performance unit. The relevant question is the

)

degree to wnich diversificatidn dpobilal ties -wevmmidahis, mder . esch
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type of plan. Even if a perfect hedge cannot be created for an

executive stock option, some diversification is still possible.1u

Antle and Smith (1986) point out that there is less opportunity to hedge

the risk associated with accounting-based plans than there is with stock

options. The implication is that--even if stock options encourage

managers to decrease stock price variability in certain settings--

performance plans will have a similar, but more pronoupnced effect,

The conclusion that mahagers awarded stock options may prefer to

decrease stock price variability depends entirely on the assumption that

14. For example, Smith and Zimmerman (1976) point out that the
executive can diversify by (1) borrowing and investing in other assets
or (2) short-selling his or her firm's stock. However, the first
alternative will result in a higher risk-return relationship implied by
a more levered portfolio and the second may be in violation of insider
trading rules,
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managerial risk exposure cannot be reduced to zero through
diversification. However, we can show that even risk neutral managers
may have incentives to decrease the variability of accounting numbers
under =z performance plan. This is because, unlike stock options,
performance plans specify a maximum mumber of units or shares which can
be earned. ‘his ceiling 1imits their ability to operate as a
traditional option. This is noted by Larcker and Balkcom (1984), who
write:

It should be noted that short-term bonus contracts frequently
place an upper bound on the bonus (Healy, 1982) and performance
plans typically have a maximum payout (Larcker, 1983). This
limits the ability of accounting contracts to operate as an
option. (p. 40)
For the remainder of the appendix, we will focus on the case of a risk
neutral manager who is awarded performance units or shares. This

R R A R R T (RPN

manager's utility is a 1inear Pulbtisn ob Bl Bh ek bhpetva b T T e e
Compensation is an increasing function of the mumber of units or shares
"earned out.® Thus, we define expected payoff (EP) as the expected
number of units or shares earned. We will show that EP is a strictly
increasing function of the level of accounting results, but not their
variability.

For simplicity, assume that the aecountiné performance measure
specified by the performance plan (denoted as x) is distributed
according to the uniform distribution on the interval (a,b). Let B1 be
the lower bound on the performance measure, below which no units are
awarded. B2 represents the upper bound, which determines the maximum
number of units which can be obtained. The expected number of units

earned (EP) from the plan is therefore given by
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Given that the mean (y ) of the distribution is (a+b)/2 and the

variance (02) is (b-a)2/12, EP can be rewritten as

B, 1 B +vY3g 1
EP = Y mmwe————— dx +32 ---------- dx
B 2/3—0' B 2/?0'
1 2
B - B w + /Y30 - B
2 1 2
S ememmme——- + 82 --------------------- .
4 V3 g 230

The change in expected pay-off as the mean of the performance
measure increases is:
..... Z emmmfe—— (B-1)

Fimally, the change in expected pay-off as the standard deviation

of the performance measure increases is:

----- Z mmemmae e em—ce—— (B=2)

Equation B-1 is positive as long as B2 (the upper bound) is
positive, which seems like a reasonable assumption. This implies that

the mamager can increase the expected pay-off from the performance plan
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by increasing the level of the performance measure. This result also

holds for executive stock options.

Equation B-2 indicates that the managert's attitude towards the
variability of the accounting performance measure depends on the
location of the upper bound. Specifically, if u is less than
(Bg - B?)/EBZ, the expected pay-off from the performance plan is an
increasing function of variability. Cormversely, if u is greater than
2

(B,

performance measure increases. This implies that in plans with readily

- B?)/2B2, the expected pay-off decreases as the variability in the

attainable performance goals (32 "eclose®™ to the expected level of
performance), managpfs can increase the expected number of units awarded
by decreasing the variability of accounting numbers. (This is similar
to Lambert and Larcker's result that there is an incentive to decrease
stock price variance when (1) the probability of expiration in the money
is high and (2) executives are sufficiently risk averse. FHowever, the
incentive to decrease variability under a performance plan does not
depend on the second condition.)

ﬁickford (1981) reports that most performance plans are tied to
growth in EPS, with the target level of growth often set at or below the
gereral rate of inflation. Thus, most performance plans set fairly
"easy" goals. This suggests that in many situations, performance plans
may provide incentives to decrease the variability of accounting
results. Unless we introduce the added assumption of risk aversion, the
value of market-based options is a strictly increasing function of the

volatility of stock price. Thus, relative to market-based options,
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performance plans provide less incentive to increase volatility of the
relevant performance measure.

Fmpirical evidence vwhich supports this conclusion is provided by
Healy (1985) who studies thc effect of bonus plans on the discretionary
accounting choices made by managers, Similar to performance plans,
bonus plans often specify an accounting defined floor and ceiling on
allowable transfers to the bonus pool. Healy reports that managers
appear to selec* the level of ret accruals that maximizes their expected
bonus award. Thu i) if earnings before discretionary accruals are
between the upper and lower bounds specified by the plan, managers will
select income-increasing accruals, (2) if earnings before accruals are
above the upper boutd, income-decreasing accruals will 'be chiosen and (3)
if earnings before accruals are below the lower bound, income-decreasing
accruals will be selected (the "big bath" phenomenon).

With the exception of (3), this behavior results in decreasing
the variability of accounting numbers. In contrast, the incentive to
take a bath when earnings are below the required threshold increases the
variability of accounting results. This incentive may not exist,
however, when compensation contracts include mul ti-year performance
units and the results from consecutive years are not independent. 1In
this case, managers may be less likely to take a bath in one year,
because tuture years will also be affected. The implication is that
performance plans may induce managers to decrease the variability of
accounting results,

Does this mean that performance plans motivate managers to

decrease cash flow variability? The answer depends on several factors.



106
Recall that we assume that accounting numbers and cash flows are
positively correlated. 1In addition, let us assume that performance
goals are readily attainable. Under tﬁese conditions, compensation (not
just units) from performance unit plans will increase when managers take
actions to increase the level and decrease the variability of accounting
numbers. By assumption, performance unit plans will therefore motivate
managers to decrease cash flow variability.

The manager awarded performance shares faces conflicting
incentives. The expected number of shares obtained increases when
accounting number variability is decreased. ' The manager's per share
compensation, however, depends on stock price. As an option on the
firm's assets, the price of the stock increases with the variability of
the tirm's cash flows. Because accounfing numbers and cash flows are
positively correlated, the manager has a dilemma. If he or she
increases variability (of either cash flows or accounting numbers), the
per share award goes up, but the expected number 6f' shares goes down
(and.vice-ver'sa). Thus, we cannot predict whether the manager will
prefer to increase or decrease cash flow variability.

Our origiml point, however, is that prelative to pure market
based options, performance plans are less effective in reducing
managerial risk aversion. Stock options (assuming risk neutrality)
provide a clear incentive to increase the variance of stock price, and
(indirectly) cash flows. Performance plans--—either units or shares-~do
not provide this kind of unambiguous signal. 1In fact, in many cases

performance plans may encourage managers to decrease variability.
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In summary, we argue that both accounting and market-based
compensation plans motivate managers to increase the level of their
performance measure. However, relative to market-based plans,
‘performance plans provide less incentive to increase the variability of
the measure. When performance goals are >readily attaimable, the award
from performance plans increases as the variability in accounting
results is lowered. Analogously, when the probability of expiration in
the money is high, the manager's utility from stock options increases
when stock price variance is lowered and the executive is sufficliently
risk averse. Risk aversion encourages managers to decrease the
variability of their performance measure whether they are given stock
options or performance units/shares. However, the same manager will be
even more risk averse under a performance plan because the risk
associated with the plan is more difficult to diversify. Thus,
performance plans lead to more risk averse behavior than stock options
because (1) they expose the manager to more risk and (2) they impose a

ceiling on the maximum achievable award.



APPENDIX C
TAX IMPLICATIONS OF LONG-TERM PLANS: 1969-1981

In this appendix.we show that the cholce between accounting and
market-based iong—term incentive plans is not driven by tax effects. We
provide a chronology of changes in the marginal tax rates on earned
income, tax preference items, capital gains, and corporate income
between 1969 and 1981 and discuss the impact of these changes on the
cholice between qualified and nonmqualified plans. We show that between
1969 and 1980, the tax enviromment uniformly favored mﬁualified long-
term plans. In 1981, however, the passage of new tax legislation
altered the environment so that qualified options became tax
advantageous. T

According to the tax minimization hypothesis, compensation
contracts are designed to minimize the joint tax burden of the manager
and the firm. Explanation of contractual changes in terms of concurrent
changes in the tax code, therefore, requires specification of: (1) the
after-tax payorfs resulting from alternative plans and (2) the tax-
induced changes in these payoffs over time.

To compare the after~tax payoffs of qualified and nonqualified

plans, the tollowing notation (from Hite and Long (1982)) is used

throughout this appendix:

St = the stock price at time t,
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X = the exercise price,

tg = the effective margiml rate on capital gains,

te = the margiml tax rate on earned income,

t.p = the margiml tax rate on tax preference income and,
tc = the margiml tax rate on corporate income.

The after-tax pay~off to the executive of a gualified stock
option is
(1 - t:g - tp) max[ (S, - X), 01. (C-1)
When the option is in the money, (i.e. St greater than X), the cash flow
to the executive 1s the spread between St and X, less the sum of capltal

gains and preference item taxes.m

s pointed cut by Hite and Long, no
capital gains taxes are actually paid on the exercise date, but there is
an accrued liability. Thus, the effective rate, tg, is nonnegative. No
tax deduction for the firm is allcw'ed.16
Pursuant to the Tax Reform Act of 1976, options granted after May
20, 1976 are eligible for capital gains treatment only if they are
granted under a previously adopted qualified plan. The Act also states
that qualified options must be exercised prior to May 21, 1981. Options
not meeting these deadlines are treated as _ngmgg_],_i_f_i,_eg options. The
spread. between the stock price and the exercise price of a rmonqualified

option is taxable as ordinmary income on the exercise date. The

corporation receives a similar tax deduction. The "bargain element"

15. This only applies to tax years ending after December 31,
1969.

16. Source: Sections 421 and 422 of the Internal Revenue Code.
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(spread between market and exercise price) related to nonqualified
options is not a tax preference item.

As argued by Hite and Long, the corporate tax deduction related
to nonqualified plans allows the firm to provide 1/(1-tc) nonqualified
options to replace each qualified option without changing its total
after-tax compensation cost. The after-tax cash flow to the executive
receiving 1/(1-tc) nonqualified options is

[ - te)/(1 - te)] max[(st - X), 0]. (C=2)
When the option is in the money, the cash flow is the spread related to
1/(1-tc) shares, less earned income taxes. This tax treatment is
extended to SAR's, restricted and phantom stock and performance plans,
in addition to nongualified stock options.

The Economic Recovery Tax Act of 1981 (ERTA) reestablished
capital gains treatment for stock options by creating "incentive stock
options® (ISO's). The incentive stock option rules are effective for
qualifying options granted after December 31, 1975 and exercised or
outstanding after December 31, 1980. A summary of the major legislative
changes regarding long-term incentive plans between 1969 and 1981 is
presented in Figure C-1.

Equations C-1 and C-2 describe the after-tax payoffs to the
executive relating to one qualified option and 1/(1—tc) nonqualified
options, respectively. Because the firm incurs the same costs in either
case, nonqualified options dominate qualified plans if they provide
greater after-tax compensation to the executive. Hite and Long show

that this is equivalent to requiring that:



Qualified Options

P14

No

'ISO's

New OQualified Plans

I | I
1968 1969 1970 1971

Tax Reform Act of 1969

Bargain element of
qualified options
treated as tax
preference item
after 12/31/69.

Major Tax Code Changes Affecting Stock

I
1972

I I I
1973 1974

1975 - 1976 1977

| I ! L
1978 1979 1980 1981 1982

Tax Reform Act of 1976

Economic Recovery Act of 1981}

No new qualified

Options may qualify for ISO

plans may be adopted treatment if granted after
after 5/20/76. 12/21/75 and exercised
after 12/31/80.
By 5/21/81, all qualified
options must be exercised.
Figure C-1

1969 - 1981

Options

I1T



112

(tg+ tp) > - - _— (c=3)

The left hand side of the inequality represents the tax liability of the
executive (which is also the joint liability of executive and firm) per
dollar of income derived from a qualified option. The right hand side
represents the joint liability, resulting from converting a qualified
option to 1/(1-tc) nonqualified options. The executive's tax liabllity
per dollar of spread is te/(1-te). This is reduced by the corporate tax
savings: tc/(1-tc). In short, nonqualified plans will be preferred if
the corporate tax savings exceed the additional tax imposed on the
executive, |

Inequality C-3 indicates that a favorable tax climate for
nonqualified plans results from: (1) low or decreasing margiml rates
on earned income, (2) high cr increasing marginal rates on capital gains
and tax preference items and (3) high or increasing rates on corporate
income. Thus, the explanation of shifts between qualified and
nonqualified plans over time requires specification of changing margiml
tax rates on capital gains, earned income, tax preference income, and
corporate income., A summary of tax rates between 1969 and 1981 is
provided in Table C-1.

Examination of Table C-1 reveals that between 1969 and 1977: (1)
marginal rates on earned income were étable or decreasing and (2)
margiml rates on capital gains and tax preference items were stable or
increasing. These condlitions favor the use of nonqualified plans. 1In

1978, however, rates on both corporate income and capital gains were



TABLE C-1

Maximum Tax Rates: 1969-~1981
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mcnem

Year Earned Capitgl Tax Corporate
_Income Gains Preference Income
' Income
1969 700 .25 0 .48°
1970 .70 .35 .10° 48
1971 .60 .35 .10 A48
1972 .50 .35 .10 A48
i573 <50 <38 10 T Y
1974 .50 .35 .10 .48
1975 50 .35 .10 .48
1976 50 .35 159 48
1977 .50° .35 15 48
1978 .50 .28 .15 46
1972 .50 .28 15 46
1980 .50 .28 .15 U6
1981 .50 .28 .15 46
Source: Internal Revenue Code (1969-1981)
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NOTES TO TABLE C-1

a. The capital gains rates represent the maximum rete applicable
to net long-term capital gains as defined in Section 1201. For tax
years ending after 1969 and before 10-31=78, the maximum rate on capital
gains below $50,000 is 25%; 35% for gains in excess of $50,000. After
10=31=78, the maximum rate is 28%.

b. Individuals and firms were also required to pay a temporary
surcharge of 10§ in 1969 and 2.5% in 1970 in addition to their regular
taxes. '

c. 103 is the minimum tax on preference items exceeding the sum
of $30,000 and regular taxes for the year. In addition, tax preference
items in excess of $30,000 result in a dollar for dollar
reclassification of earned income to ordinmary income.

d. For tax years starting after 1975, the minimum tax on
individuals is a rlat 15%, reduced by the greater of $10,000 or 1/2 of
the regular inccme tax imposed for the tax year.

e. After 1976, the maximum 50% rate applies to "personal service
income,® rather than earned income. Fersonal service income includes
distributions from pensions, annuities and deferred compensation, wages
and professional tees.

decreased. The tax hypothesis predicts that this environmental change
will be assoclated with an increased use of qualified options. However,
the creation of new qualified plans was prohibited between 1976 and 1980
by the Tax Reform Act of 1976. It was not until the passage of ERTA in
1981 that new qualified option (ISO's) plans could again be established.
This analysis of the tax enviromment indicates that nonqualified
plans will be the dominant form of long-term incentive compensation
between 1969 and 1980. Cook (1980) reports that during this time, firms
which initially switched from qualified to nonqualified stock options
also introduced a variety of alternative nonqualified plans, including

SAR's, restricted stock, phantom stock and performance plans. (Prior to
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1969, qualified stock options were virtually the only long-term
incentive plan used.) Because all nonqualified plans receive the same
tax treatment, the tax minimization hypothesis cannot explain the cross-

sectional variation in plan adoption. In the words of Hite and Long

(1982):

The tax hypotheslis offers little insight into the...wilde
variation in the alternmative plans., With each of these plans the
tax implications are the same: the pay-off to the executive is
treated as compensation income and the corporation receives a
corresponding deduction. Thus, the tax hypothesis is capable of
explaining why firms switched from qualified to nongqualified
plans in the early Seventies but it offers no insights that would
allow one to predict which of the various nomqualified plans any
particular firm might adopt. (p. 13)

Hite and Long suggest that the incentive zligmment hypothesis may
be successful 1n explaining the diversity in observed contracts:
...1t may be possible to identify incentive effects of the
various plans that might explain why some firms merely switched
from qualified to nomqualified stock options while other firms

shifted to plans based not on market values but on accounting
measures. (p. 13)

Based on our analysis and that of Hite and Long, we conclude that
the cholce between accounting and market-based plans is not motivated by
tax considerations. Following their suggestion, our study is designed

to test whether incentive effects can explain contract design.



1971

1972

1973

1974

1975

1976

1977

APPENDIX D

SAMPLE FIRMS

Adopters
CBS

GTE .
International Paper
Sun Company

FMC

Polaroid

Vulcan Materials
Wey erhauser
Boise Cascade

Bemls

Borden

Pillshury

Rohm & Haas
Westpoint Pepperell

Eli Lilly
Owens Illinois
PPG

Atlantic Richfield
CPC International .
Xerox

Allegheny Ludlum

Bell & Howell

Colt Industries
Emerson Electric
Nalco Chemical
Rockwell International

116

Nonadopters

Borg Warner
Ford Motor

Bemis
Copperweld
Eli Lilly

Armstrong Cork
Cessna Aircraft
Kimberly Clark
Norton Company
Ray theon
Texaco

Archer Daniels Midland
Gensral Dynamics
Gerneral Signal

Interco

Whirlpool

Burlington Industries
Ethyl Corp.

Lubrizol

Upjohn

Fleetwood Enterprises
General Motors

Lear Siegler

Square D

Chicago Bridge & Iron
Gifford=Hill

International Mul tifoods



1978

1979

1980

Adopters

Brunswick Corp.
Champion International
Corning Glass

General Electric

NL Industries
Phillips Petroleum
Seagrams

Esmark

Hanna Mining
Honeywell

Koppers

Texas Instruments
United Technologles
Westinghouse

Allied Corp.
Campbell Soup
Celarszge

Chevron

Control Data
Diamond Shamrock
Federal Paper Board
Firestone Tire
GATX

Levi Strauss
McDermott

McGraw Edison
Owens Corning
Pfizer

Scovill

Southwest Forest Products
U, S. Gypsum

17

Nonadopters

A, 0. Smith
Control Data
Exxon
Goodyear Tire
Lockheed
Wean United

Archer Daniels Midland
General Signal
Georglia Pacific

Merck

Time

AMAX

Anderson Clayton
Avnet

Bethlehem Steel
Carpenter Technology
Colgate Palmolive
Dam Corp.
Eagle~Picher
Federal Mogul
Genesco

Harris Corp.
Herculecs

Johnson & Johnson
Lear Siegler

Rohr

Talley Industries
Tosco
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