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Our estimates of the pay-performance relation (including pay, op-
tions, stockholdings, and dismissal) for chief executive officers indi-
cate that CEO wealth changes $3.25 for every $1,000 change in
shareholder wealth. Although the incentives generated by stock
ownership are large relative to pay and dismissal incentives, most
CEO:s hold trivial fractions of their firms’ stock, and ownership levels
have declined over the past 50 years. We hypothesize that public
and private political forces impose constraints that reduce the pay-
performance sensitivity. Declines in both the pay-performance rela-
tion and the level of CEO pay since the 1930s are consistent with this
hypothesis.

The conflict of interest between shareholders of a publicly owned
corporation and the corporation’s chief executive officer (CEO) is a
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classic example of a principal-agent problem. If shareholders had
complete information regarding the CEO’s activities and the firm’s
investment opportunities, they could design a contract specifying and
enforcing the managerial action to be taken in each state of the world.
Managerial actions and investment opportunities are not, however,
perfectly observable by shareholders; indeed, shareholders do not
often know what actions the CEO can take or which of these actions
will increase shareholder wealth. In these situations, agency theory
predicts that compensation policy will be designed to give the man-
ager incentives to select and implement actions that increase share-
holder wealth.

Shareholders want CEOs to take particular actions—for example,
deciding which issue to work on, which project to pursue, and which
to drop—whenever the expected return on the action exceeds the
expected costs. But the CEO compares only his private gain and cost
from pursuing a particular activity. If one abstracts from the effects
of CEO risk aversion, compensation policy that ties the CEO’s welfare
to shareholder wealth helps align the private and social costs and
benefits of alternative actions and thus provides incentives for CEOs
to take appropriate actions. Shareholder wealth is affected by many
factors in addition to the CEO, including actions of other executives
and employees, demand and supply conditions, and public policy. It
is appropriate, however, to pay CEOs on the basis of shareholder
wealth since that is the objective of shareholders.

There are many mechanisms through which compensation policy
can provide value-increasing incentives, including performance-
based bonuses and salary revisions, stock options, and performance-
based dismissal decisions. The purpose of this paper is to estimate the
magnitude of the incentives provided by each of these mechanisms.
Our estimates imply that each $1,000 change in shareholder wealth
corresponds to an average increase in this year’s and next year’s salary
and bonus of about two cents. We also estimate the CEO wealth conse-
quences associated with salary revisions, outstanding stock options,
and performance-related dismissals; our upper-bound estimate of the
total change in the CEO’s wealth from these sources that are under
direct control of the board of directors is about 75¢ per $1,000
change in shareholder wealth.

Stock ownership is another way an executive’s wealth varies with
the value of the firm. In our sample CEOs hold a median of about
0.25 percent of their firms’ common stock, including exercisable stock
options and shares held by family members or connected trusts. Thus
the value of the stock owned by the median CEO changes by $2.50
whenever the value of the firm changes by $1,000. Therefore, our
final all-inclusive estimate of the pay-performance sensitivity—
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including compensation, dismissal, and stockholdings—is about
$3.25 per $1,000 change in shareholder wealth.

In large firms CEOs tend to own less stock and have less compensa-
tion-based incentives than CEOs in smaller firms. In particular, our
all-inclusive estimate of the pay-performance sensitivity for CEOs in
firms in the top half of our sample (ranked by market value) is $1.85
per $1,000, compared to $8.05 per $1,000 for CEOs in firms in the
bottom half of our sample.

We believe that our results are inconsistent with the implications of
formal agency models of optimal contracting. The empirical relation
between the pay of top-level executives and firm performance, while
positive and statistically significant, is small for an occupation in which
incentive pay is expected to play an important role. In addition, our
estimates suggest that dismissals are not an important source of mana-
gerial incentives since the increases in dismissal probability due to
poor performance and the penalties associated with dismissal are both
small. Executive inside stock ownership can provide incentives, but
these holdings are not generally controlled by the corporate board,
and the majority of top executives have small personal stockholdings.

Our results are consistent with several alternative hypotheses;
CEOs may be unimportant inputs in the production process, for ex-
ample, or their actions may be easily monitored and evaluated by
corporate boards. We offer an additional hypothesis relating to the
role of political forces in the contracting process that implicitly regu-
late executive compensation by constraining the type of contracts that
can be written between management and shareholders. These polit-
ical forces, operating both in the political sector and within organiza-
tions, appear to be important but are difficult to document because
they operate in informal and indirect ways. Public disapproval of high
rewards seems to have truncated the upper tail of the earnings distri-
bution of corporate executives. Equilibrium in the managerial labor
market then prohibits large penalties for poor performance, and as
a result the dependence of pay on performance is decreased. Our
findings that the pay-performance relation, the raw variability of pay
changes, and inflation-adjusted pay levels have declined substantially
since the 1930s are consistent with such implicit regulation.

I. Estimates of the Pay-Performance Sensitivity

We define the pay-performance sensitivity, b, as the dollar change in
the CEQO’s wealth associated with a dollar change in the wealth of
shareholders. We interpret higher &’s as indicating a closer alignment
of interests between the CEO and his shareholders. Suppose, for
example, that a CEO is considering a nonproductive but costly “pet
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project” that he values at $100,000 but that will diminish the value of
his firm’s equity by $10 million. The CEO will avoid this project if his
pay-performance sensitivity exceeds & = .01 (through some combina-
tion of incentive compensation, options, stock ownership, or probabil-
ity of being fired for poor stock price performance) but will adopt the
project if b < .01.

Incentives Generated by Cash Compensation

The pay-performance sensitivity is estimated by following all 2,213
CEOs listed in the Executive Compensation Surveys published in
Forbes from 1974 to 1986. These surveys include executives serving in
1,295 corporations, for a total of 10,400 CEO-years of data. We match
these compensation data to fiscal year corporate performance data
obtained from the data files of the Compustat and the Center for
Research in Security Prices (CRSP). After observations with missing
data are eliminated, the final sample contains 7,750 yearly “first dif-
ferences” in compensation and includes 1,688 executives from 1,049
corporations. Fiscal year stock returns are unavailable for 219 of the
7,750 observations; calendar-year returns are used in these cases.
(Deleting these 219 observations does not affect the results.) All mon-
etary variables are adjusted for inflation (using the consumer price
index for the closing month of the fiscal year) and represent
thousands of 1986 constant dollars.

Table 1 summarizes estimates of the relation between CEO cash
compensation and firm performance as measured by the change in
shareholder wealth. Column 1 of table 1 reports estimated coetfi-
cients from the following least-squares regression:

A(CEO salary + bonus), = a + bA(shareholder wealth),. (1)

The change in shareholder wealth variable is defined as r,V,_;, where
7, is the inflation-adjusted rate of return on common stock realized in
fiscal year ¢, and V,_ is the firm value at the end of the previous year.

Our measure of firm performance is subject to two qualifications.
First, performance should be evaluated before compensation expense,
and yet ,V,_ is the change in firm value after compensation expense;
the associated bias in our estimates is small, however, because CEO
pay changes are tiny relative to changes in firm value. Second, our
measure of performance ignores payments to capital. When capital is
an important input, a better performance measure is r,V,_; — f,K,_1,
where f; and K,_; are the risk-free interest rate for period ¢ and the
opportunity cost of the capital stock at the beginning of period ¢. Since
f and shareholder return r tend to be uncorrelated, this adjustment
will not substantially affect our estimates. Fama and Schwert (1977)
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TABLE 1

ESTIMATES OF PAY-PERFORMANCE SENSITIVITY: COEFFICIENTS OF ORDINARY LEAST
SQUARES REGRESSIONS OF A(SALARY + Bonus), A(ToTaL Pay), AND A(PAY-RELATED
WEALTH) ON CURRENT AND LAGGED A(SHAREHOLDER WEALTH)

DEPENDENT VARIABLE
(in Thousands of 1986 Constant Dollars)

Total Pay +
A(Salary + Bonus) PV[A(Salary
INDEPENDENT A(Total Pay)  + Bonus))*
VARIABLE 1) (2) 3) 4)
Intercept 31.7 30.8 36.6 918.0
Change in shareholder .0000135  .0000139 .0000235 .000197
wealth (thousands of (8.0) (8.4) (5.2) 9.7
1986 dollars)
Change in shareholder ... .0000080 .0000094 .000103
wealth in year ¢t — 1 (5.5) (2.4) (5.8)
R? .0082 0123 .0041 .0157
Estimated pay-perfor-
mance sensitivity, b8 .0000135 .0000219 .0000329 .000300
F-statistic for b 64.0* 93.0* 28.5% 117.7%
Sample size 7,750 7,688 7,688 7,688

Note.—The sample is constructed from longitudinal data reported in Forbes on 1,668 CEOs serving in 1,049
firms for the years 1974-86. A(shareholder wealth) is defined as the beginning-of-period market value multiplied by
the inflation-adjusted rate of return on common stock. t-statistics are in parentheses.

* Significant at the 0.01 percent level.

¥ The Forbes definition of total compensation typically includes salary, bonus, value of restricted stock, savings and
thrift plans, and other benefits but does not include the value of stock options granted or the gains from exercising
stock options.

* Present value based on the assumption that the CEO receives salary and bonus increment untl age 70 at a
discount rate of 3 percent.

§ Estimated b 15 the sum of the coefficients on the contemporaneous and lagged shareholder wealth change

find an R? of .03 between nominal riskless rates and 1-month returns
on a value-weighted portfolio of New York Stock Exchange (NYSE)
firms.

The coefficient on the shareholder wealth variable of b = .0000135
in column 1 is statistically significant (¢ = 8.0), indicating a positive
relation between cash compensation and firm performance. The eco-
nomic significance of the estimated coefficient is low, however. The
coefficients in column 1 imply, for example, that a CEO receives an
average pay increase of $31,700 in years in which shareholders earn a
zero return and receives on average an additional 1.35¢ for each
$1,000 increase in shareholder wealth. These estimates are compara-
ble with those of Murphy (1985, 1986), Coughlan and Schmidt
(1985), and Gibbons and Murphy (1990), who find a pay-
performance elasticity of approximately .1: salaries and bonuses in-
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crease by about 1 percent for every 10 percent rise in the value of the
firm. Converting this estimate of the pay-performance elasticity to
absolute dollars by multiplying by the median pay to value ratio of
0.057 percent (calculated for the 9,976 CEO-years in the Forbes sam-
ple for 1974—86) yields an estimated coefficient b = .000057, which is
larger than, but consistent with, the estimate in column 1 of table 1.

The median annual standard deviation of shareholder wealth
changes for firms in our sample is about $200 million, so the average
pay change associated with a stockholder wealth change two standard
deviations above or below normal (a gain or loss of $400 million) is
$5,400. Thus the average pay increase for a CEO whose shareholders
gain $400 million is $37,100, compared to an average pay increase of
$26,300 for a CEO whose shareholders lose $400 million.

Equation (1) assumes that current stock price performance affects
current compensation, and yet the timing of performance payments
is often ambiguous. At the simplest level, bonus decisions may be
made before final fiscal year earnings data are available. In other
cases boards may know this year’s earnings, but the earnings and
stock price changes available at the end of the fiscal year may not
correctly incorporate the effects of managerial actions during the
year. In addition, bonuses reported in proxy statements sometimes
represent bonuses paid for performance in the previous year, and the
proxies do not always clearly specify when the bonus payment year
differs from the bonus measurement year.

Column 2 of table 1 reports coefficients from the following regres-
sion, which allows current pay revisions to be based on past as well as
current performance:

A(CEO salary + bonus), = a + b;A(shareholder wealth),
+ boA(shareholder wealth),_;.

The coefficient for year ¢ — 1 is positive and statistically significant,
indicating that last year’s performance does matter in the determina-
tion of this year’s pay revision. The sum of the coefficients, b = b; + by
= .0000219, is statistically significant (F = 93.0), suggesting that the
CEO receives a total pay revision of 2.2¢ for each $1,000 change in
shareholder wealth. We cannot tell how much of this effect represents
a real lag of rewards on performance and how much represents sim-
ple measurement errors caused by lags in reporting. We also estimate
the relation with three years of lagged shareholder wealth changes
with little difference from the results reported in column 2 of table 1;
the coefficients on the contemporaneous and first lagged perfor-
mance variables are essentially unchanged and those on the second
and third lags are small in magnitude and statistically insignificant.
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We reestimate the regression in column 1 of table 1 using 2- and 3-
year differences; the results are quantitatively unchanged from those
in the table. We also reestimate the regression in column 2 of table 1
after including year dummy variables and separate intercepts for
each sample CEO, and the estimated coefficients and their sum are
virtually identical to those reported in the table. To allow the pay-
performance sensitivity to vary across CEOs, we also estimate separate
regressions for each of 717 sample CEOs with five or more observa-
tions. The median estimated 2-year pay-performance relation for the
sample of individually estimated coefficients is & = .000073, or a
median pay raise of 7.3¢ per $1,000 increase in shareholder wealth.

The regressions in columns 1 and 2 of table 1 are based only on the
CEOQ’s salary and bonus, but CEOs receive compensation in many
additional forms, including deferred compensation, stock options,
profit-sharing arrangements, stock grants, savings plans, long-term
performance plans, and other fringe benefits. The Forbes surveys in-
clude data on many of these other components of compensation. The
surveys do not, however, include stock option data prior to 1978, and
after 1978 the surveys report gains from exercising options but do not
report the value of outstanding options or the value of stock options
granted during the year.

Column 3 of table 1 reports the relation between total compensa-
tion and firm performance based on the Forbes total compensation
data, excluding both stock option grants and the gains from exercis-
ing stock options. The Forbes definition of total compensation varies
somewhat from year to year but in general includes salary, bonus,
value of restricted stock, savings and thrift plans, and other benefits.
The sum of the estimated coefficients of current and lagged change in
shareholder wealth is & = .0000329, indicating that total compensa-
tion changes by 3.3¢ for each $1,000 change in firm value.

The dependent variable in column 3 of table 1 represents the
change in the current cash flows accruing to the CEO, while the in-
dependent variables represent the discounted present value of the
change in all future cash flows accruing to the shareholders. A mea-
sure of the change in CEO wealth that is more consistent with the
measure of the change in shareholder wealth is current compensation
plus the discounted present value of the permanent component of the
change in current compensation. Suppose, for example, that CEOs
receive only a base salary and that firm performance is rewarded by a
permanent shift in the base salary. Then the appropriate measure of
the change in CEO wealth is salary + PV(Asalary), where PV (Asalary)
is the present value of the salary change from next year through the
year in which the CEO leaves the firm.

Measuring the discounted present value of a change in current
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compensation is difficult for several reasons. First, Forbes reports only
the sum of salaries and bonuses, and while it may be appropriate to
include PV(Asalary) in the measure of A(CEO wealth), it is less clear
that PV(Abonus) should be included since bonuses may be transitory
and not permanent components of income. In addition, assumptions
must be made regarding the number of periods remaining over
which Asalary will be realized. Even when the firm has a 65-year
mandatory retirement age, there is some probability that the CEO will
leave the firm before age 65. At the other extreme, pension benefits
are generally based on average salaries received during some period
shortly before retirement; consequently an increase in salary may
increase pension payments to the CEO long after the CEO leaves the
firm.

The dependent variable in column 4 of table 1 is A(CEO wealth),
measured as

A(CEO wealth) = total pay + PV[A(salary + bonus)].

The present value of the salary and bonus increment is calculated
assuming a real interest rate of 3 percent per year. In order to get an
upper bound on the estimate of the pay-performance sensitivity, we
assume that all changes in salary and bonus are permanent. We as-
sume that the CEO receives the increment until age 70. If the CEO is
younger than 70, we take the present value of his wage change until
he reaches 70, but if he is older than 70, we assume that he is in his last
year with the firm.

The coefficients in column 4 imply that, on average, CEO wealth
increases by $918,000 in years in which shareholders earn a zero
return (the average CEO total pay excluding stock options for the
sample is $575,000). In addition, the estimate for b in column 4 im-
plies that the CEO’s pay-related wealth (exclusive of stock options)
increases by 30¢ for each $1,000 increase in shareholder wealth. Thus
the average pay-related wealth increase for a CEO whose sharehold-
ers gain $400 million is $1.04 million, compared to an average annual
wealth increase of $800,000 for a CEO whose shareholders lose $400
million.

Incentives Generated by Stock Options

The Forbes definition of total pay excludes stock options, but stock
options clearly provide value-increasing incentives for chief execu-
tives. Year-to-year stock option grants provide incentives if the size of
the grant is based on performance. More important, the change in
value of unexercised stock options granted in previous years also
provides incentives.
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To calculate a more complete measure of the CEO’s wealth change,
which includes options, we analyzed the proxy statements from Mur-
phy’s (1985) sample of 73 Fortune 500 manufacturing firms during
the 15-year period 1969—83. Data on stock options, salaries, bonuses,
deferred compensation, and fringe benefits from these statements are
used to construct a longitudinal sample of 154 CEOs. Total compen-
sation is defined as the sum of salaries, bonuses, fringe benefits,
the face value of deferred compensation unadjusted for the cost of
restrictions on marketability and the time value of money, and re-
stricted stock awarded during the year (valued at the end-of-year
stock price).

At the end of each year, CEOs typically hold stock options granted
in different years at different exercise prices and exercise dates. The
value of all options held by the CEO is calculated by applying the
Black-Scholes (1973) valuation formula, which allows for continu-
ously paid dividends (Noreen and Wolfson 1981; Murphy 1985). The
value of options held at the end of year 7 is calculated as

D Ne- (8.7 TR(Z) — P T0(Z, ~ oVT)),
t=0

where N, is the number of options granted in year ¢ at exercise price
P,, T is the number of months until expiration of these options, r is the
average monthly market yield on 5-year government securities in year
7, d is the dividend yield in year 7 — 1 defined as In[1 + (dividends
per share/closing stock price)]/12, o is the estimated standard devia-
tion of stock returns over the previous 60-month period, S, is the
stock price at the end of fiscal year 7, Z = {In(S,/P,) + [r — d +
(02/2)]T}/0\/7, and ®() is the cumulative standard normal distribu-
tion function.

The change in the value of options held at the end of each year is
calculated as the value of the options awarded during the year plus
the change in the value of all outstanding options during the year plus
the profits (price minus exercise price) from exercising options dur-
ing the year. Data on actual exercise prices are not available; to get an
upper bound on this measure, we assume that options are always
exercised at the highest stock price observed during the year.

Column 1 of table 2 reports least-squares regression results for the
73-firm sample in which the dependent variable is the change in the
value of the CEO’s stock options. The sum of the estimated coeffi-
cients implies that the value of CEO stock options increases an aver-
age of 14.5¢ for each $1,000 increase in shareholder wealth. There-
fore, the incentives generated by stock options are large relative to the
incentives generated by annual changes in cash compensation (3.3¢



TABLE 2

ESTIMATES OF PAY-PERFORMANCE SENSITIVITY INCLUDING STOCKHOLDINGS AND
OPTIONS: COEFFICIENTS OF ORDINARY LEAST SQUARES REGRESSIONS OF

A(CEO WEALTH) ON A(SHAREHOLDER WEALTH) FOR CEOs
IN 73 MANUFACTURING FirMs FOrR 1969-83

DEPENDENT VARIABLE (Thousands of 1986 Constant Dollars

A(Value of
Inside Stock)’

Total Pay + + Total Pay +
PV[A(Salary PV[A(Salary

+ Bonus)] + + Bonus)] +
A(Value of A(Value of

. Stock Options) Stock Options)

INDEPENDENT ~ Stock Options)

VARIABLE @) 3) (4) (5)
Intercept 815.9 816.1 818.4 892.9
Change in .000176 .000174 .00118 .000198

share- (5.2) (5.0) (4.4) 3.7

holder

wealth (§

thousands)

Change in .000131 .000130 .00031 .000168
share- (3.8) (3.8) (1.2) 3.1)
holder
wealth in
yeart — 1

CEO’s frac- .00294 1.020
tional own- 7 (145.0)
ership X
change in
share-
holder
wealth

R? .0376 .0381 .0216 9610

Estimated
pay-per-
formance
sensitivity, b .000307 .000309* .00149 .0020*

F-statistic for
b 33.0* 33.2% 12.5% 565.2*

Note.—Sample size is 877 for all regressions. A(shareholder wealth) is defined as the beginning-of-period market
value multiplied by the inflation-adjusted rate of return on common stock. A(value of stock options) includes profits
from exercising options, value of options granted in current year, and the change in the value of previously granted
options based on Black and Scholes (1973). Total pay includes salary, bonus, value of restricted stock, savings and
thrift plans, and other benefits; PV[A(salary + bonus)] is based on the assumption that the CEO receives salary and

bonus increment until age 70 at a discount rate of 3 percent. t-statistics are in parentheses.

* Significant at the 0.01 percent level.

" Inside stockholdings include shares held by family members and shares for which the CEO is a trustee or
cotrustee without beneficial ownership. A(value of inside stock) is defined as the beginning-of-period value of inside
stock multiplied by the inflation-adjusted rate of return on common stock. Stock ownership data are unavailable for

50 of the (73 x 15) = 1,095 possible CEO-years.
* Estimated b and related test statistic for a CEO with median fractional ownership for the sample, .0016.
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per $1,000 from col. 3 of table 1) even though options valued at date
of grant account for a relatively small share of the CEO’s compensa-
tion (8.1 percent for CEOs in the 73-firm sample).

Column 2 of table 2 reports regression coefficients for the 73-firm
sample in which the dependent variable is the change in all pay-
related wealth, defined as

A(CEO pay-related wealth) = total pay + PV[A(salary + bonus)]
+ A(value of stock options).

The present value of the salary and bonus increment is again cal-
culated assuming that the CEO receives the salary and bonus incre-
ment until age 70 at a real interest rate of 3 percent per year. The sum
of the estimated coefficients on the current and lagged shareholder
wealth change variables of b = .000307 (F = 33.0) implies that
CEO wealth changes by over 30¢ for each $1,000 change in share-
holder wealth.

To check on potential differences between the 73-firm sample and
the Forbes sample, we reestimated the Forbes regression in column 2 of
table 1 for the 73 manufacturing firms and obtained 4 = .0000196
(compared to .0000219 for the Forbes sample). We also reestimated
column 2 of table 2 after excluding stock options and obtained b =
0000163 (compared to .000300 as reported in table 1 for the Forbes
sample).

Incentives Generated by Inside Stock Ownership

Stock ownership is another way that an executive’s welfare varies
directly with the performance of his firm, independent of any link
between compensation and performance. Although the process
through which CEOs select their equilibrium stockholdings is not well
understood, the incentives generated by these shareholdings clearly
add to the incentives generated by the compensation package. Stock
ownership data for the CEOs in the 73 firms in the manufacturing
firm sample were obtained from the proxy statements; these execu-
tives held an average of $4.8 million (in 1986 constant dollars) of their
firm’s common stock in the period 1969—83. When we include shares
held by family members and shares for which the CEO serves as a
trustee or cotrustee, the average increases to $8.8 million. Year-to-
year changes in the value of these holdings often exceed levels of total
compensation by orders of magnitude (Lewellen 1971; Benston 1985;
Murphy 1985).

Column 4 of table 2 reports regression coefficients in which the
dependent variable is a measure of the change in the CEO’s wealth



236 JOURNAL OF POLITICAL ECONOMY

that includes the change in the value of his inside stockholdings.
Changes in the value of inside stockholdings are calculated as the
value of the shares held at the beginning of the fiscal year multiplied
by the realized rate of return on common stock. To get an upper
bound on the estimate, inside stock ownership includes shares held by
family members and shares for which the CEO is a nonbeneficial
trustee or cotrustee, as well as shares held directly.

The sum of the shareholder wealth change coefficients in column 4
implies that the wealth of CEOs increases (or decreases) by about
$1.50 whenever shareholder wealth increases (or decreases) by
$1,000. The difference between the estimated b in columns 2 and 4
suggests that, on average, inside stock ownership plays an important
role in providing managerial incentives.

Our regression specification in column 2 of table 2 assumes that the
pay-performance relation is the same for all executives, regardless of
their stockholdings, but it is plausible that b is large and positive for
executives with negligible stockholdings but small or even negative for
executives with large holdings since their wealth may be tied “too
closely” to the performance of their firms. We test for this potential
heterogeneity by reestimating the regressions for the 15-year, 73-firm
sample after including an interaction term, CEO’s fractional own-
ership X A(shareholder wealth), to capture the effects of ownership
on the sensitivity of pay to performance.

The dependent variable in the regression in column 3 of table 2
is the change in all pay-related wealth (including stock options but
excluding stock ownership). The small and insignificantly positive
coefficient of the ownership interaction variable (¢ = 0.7) implies that
the relation between compensation and performance is independent
of an executive’s stockholdings. The result that the pay-performance
relation is not affected by stock ownership seems inconsistent with
theory since optimal compensation contracts that provide incentives
for managers to create shareholder wealth will not be independent of
their shareholdings.

The dependent variable in the regression in column 5 of table 2 is
the change in CEO wealth, including all forms of compensation plus
changes in the value of his individual shareholdings. The coefficient
on the interaction term is highly significant (¢ = 145.0) and close to
unity, suggesting that the pay-performance sensitivity for a CEO with
nonnegligible stockholdings is closely approximated by his fractional
ownership. Since the total pay-performance relation is given by b =
.000366 + 1.020 X fractional ownership, the sensitivity for a CEO
who owns no stock is equivalent, on average, to stockholdings of
0.0366 percent of the firm. The total pay-performance sensitivity for
a CEO with shareholdings of 0.16 percent (the median shareholdings
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TABLE 3

CEO INSIDE STOCK OWNERSHIP: SUMMARY STATISTICS AND QUINTILE BOUNDARIES FOR
PERCENTAGE AND VALUE OF CEO SToCK OWNERSHIP FOR 746 CEOs LISTED IN
1987 rorBEs EXEcuTIVE COMPENSATION SURVEY, BY FIRM S1ZE

CEO Stock OWNERSHIP VaLue or CEO
AS PERCENTAGE OF STOCKHOLDINGS
SHARES OUTSTANDING ($ Millions)
All Small Large All Small Large
Firms Firms Firms Firms Firms Firms
1) (2) (3) “) (%) (6)
Mean 2.42% 3.05% 1.79% $41.0 $19.3 $62.6
Median .25 .49 .14 3.5 2.6 4.7
Quintile boundaries:
Min less than .01% less than $0.1
20% .05 11 .03 7 .5 1.2
40% 17 .33 .10 2.5 1.9 3.3
60% 42 .73 .20 5.1 3.6 7.2
80% 1.38 1.95 75 17.4 10.5 22.6
Max 83.00 83.00 53.50 2,304.2 1,041.0 2,304.2
Median value of equity ($ millions): $1,200 $580 $2,590

NoTe.—Stock ownership includes shares held by family members and also includes options that can be exercised
within 60 days. Small firms have market value below the sample median ($1.2 billion); large firms have market value
exceeding the median.

for CEOs in the 73-firm sample) is equivalent to b = .0020, or $2.00
per $1,000 change in shareholder wealth.

Table 3 summarizes fractional stock ownership data for a much
larger sample of CEOs. The 746 CEOs included in the 1987 Forbes
Executive Compensation Survey hold an average of 2.4 percent of
their firms’ common stock, including shares held by family members
and options that can be exercised within 60 days. The distribution of
inside stock ownership is skewed; the median CEO holds only 0.25
percent of his firm’s stock. Twenty percent of the sample CEOs hold
less than 0.05 percent of their firms’ stock, and 60 percent hold less
than 0.42 percent. Small fractional ownership is even more prevalent
in the largest Forbes firms (ranked according to market value), where
80 percent of the CEOs hold less than 0.75 percent of their firms’
common stock.

In dollar terms, table 3 shows that CEOs in the Forbes survey firms
hold an average of over $40 million of their firms’ stock. Once again,
the distribution is skewed: the median stock ownership is only $3.5
million (compared to median 1986 total compensation of $700,000).
The CEOs in large firms, while owning a smaller fraction of their
firms’ common stock, tend to have a larger dollar investment in their
firms’ shares.
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TABLE 4

RELATION BETWEEN CEO TURNOVER AND FIRM PERFORMANCE: ESTIMATED LOGISTIC
MobkiLs PREDICTING CEO TURNOVER USING CURRENT AND LAGGED NET-OF-MARKET
SHAREHOLDER RETURN FOR CEOs GROUPED ACCORDING TO AGE

COEFFICIENT ESTIMATES, BY AGE GROUP

Less than
Full 50 Years Between 50 Between 55 Between 60 64 Years

INDEPENDENT Sample old and 55 and 60 and 64 or Older

VARIABLE 1) 2) 3) “4) (5) (6)
Intercept -2.08 -3.30 -3.03 —2.66 -1.97 —.442
Current net-of-market —.6363 -1.921 —.3946 —.5307 -1.216 —.2453

return (=5.1) (—-3.4) (- 1.0) (—-1.8) (—4.3) (= L)
Lagged net-of-market —.4181 —.6219 —.0651 —-.2913 —.5510 —.5154

return (—3.5) (-1.3) (-.2) (-1.0) (-2.1) (—-2.3)
Sample size 9,291 1,345 1,935 2,728 2,171 1,112
Number of 992 47 87 174 258 426

CEO turnovers
Significance of model .0001 .0021 5683 .1046 .0001 0298

Note.—The sample is constructed from longitudinal data reported in Forbes on 1,896 CEOs serving in 1,092
firms for 1974-86. Net-of-market return is defined as the fiscal year shareholder return minus the value-weighted
return of all NYSE firms. The dependent variable is equal to one if the CEO is serving in his last full fiscal year and
zero otherwise. Asymptotic ¢-statistics are in parentheses.

Incentives Generated by the Threat of Dismissal

The threat of management dismissal for poor performance also pro-
vides value-increasing incentives to the extent that managers are
earning more than their opportunity cost. Recent studies by Cough-
lan and Schmidt (1985), Warner, Watts, and Wruck (1988), and Weis-
bach (1988) have documented an inverse relation between net-
of-market firm performance and the probability of management
turnover. These results suggest that managers are more likely to leave
their firms after bad years than after good years and therefore are
disciplined by the threat of termination.

Table 4 reports coefficients from logistic regressions predicting the
probability of CEO turnover as a function of firm performance for
the 13-year sample of 2,213 CEOs listed in the Forbes surveys. We
estimate the following relation:

ln[ prob(turnover) ] = a + bi(net-of-market return)

1 — prob(turnover)
+ bo(lagged net-of-market return).

The dependent variable equals one if the CEO is serving in his last
full fiscal year and equals zero otherwise. The 1988 Forbes survey was
examined to identify CEOs whose last fiscal year was 1986. The final
CEO-year for firms leaving the Forbes survey is excluded since we
cannot determine whether or not this is the last year for that CEO. A
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total of 582 firms were deleted from the Forbes surveys during the
1974—86 sample period. Of these, 293 are still “going concerns” as of
1987, 214 were acquired by or merged with another firm (118 of
these were acquired or merged within 2 years of the Forbes delisting),
and 35 liquidated, went bankrupt, or went private. Current status
data are unavailable for 40 of the 582 firms.

Consistent with the previous studies, column 1 of table 4 shows that
the probability that a CEO is serving in his last full fiscal year is
negatively related to current and past firm performance as measured
by the return realized by shareholders in excess of the value-weighted
return on the common stock of all NYSE firms. If we convert the
regression coefficients into estimated dismissal probabilities, the re-
gression in column 1 implies that a CEO in a firm realizing returns
equal to the market return in each of the past 2 years has a .111
dismissal probability, calculated as p = ¢*/(1 + ¢*), where x = —2.08
— .6363(net-of-market return) — .4181(lagged net-of-market re-
turn). The same CEO has a .175 dismissal probability when the firm
earns a —50 percent return relative to the market in each of the two
previous years. Because it is usually impossible to tell whether the
CEO was fired or simply quit or retired, the term “dismissal probabil-
ity” is used only as shorthand for the more accurate “probability of
CEO turnover.”

The specification in column 1 of table 4 assumes that the relation
between performance and turnover likelihood is the same for all ex-
ecutives, but Vancil (1987) argues that CEOs are more likely to be
fired when they are young than when they are closer to normal retire-
ment. Columns 2—6 of table 4 report results from logistic dismissal
regressions for CEOs grouped according to age: younger than 50,
between 50 and 55, between 55 and 60, between 60 and 64, and 64
years or older. The magnitudes of the coefficients are largest for the
youngest CEOs, confirming Vancil’s hypothesis that younger CEOs
are more likely to be disciplined by turnover. The relation between
turnover and performance is insignificant for 50-55-year-old CEOs
and marginally significant for 55—60-year-old CEOs, suggesting that
managers between the ages of 50 and 60 are unlikely to be dismissed
subsequent to poor performance. The dismissal-performance rela-
tion is highly significant for CEOs approaching retirement (between
60 and 64) and marginally significant for CEOs at or past normal
retirement age. :

The authors of the earlier studies documenting the dismissal-
performance relation generally interpret their results as being consis-
tent with the hypothesis that management termination decisions are
designed to align the interests of managers and shareholders. Each
author stresses, however, that managers are rarely openly fired from
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their positions. Warner et al. (1988), for example, analyzed 272 firms
for the years 1963—78 and found only a single case of an outright
firing and only 10 cases in which poor performance was cited as one
of the reasons for the separation. Weisbach (1988) examined 286
management changes for 1974-83 and found only nine cases in
which boards mention performance as a reason why the CEO was
replaced.

The data suggest that CEOs bear little risk of being dismissed by
their boards of directors. The CEOs in our sample who leave their
firms during the 13-year sample period hold their jobs an average of
over 10 years before leaving, and most leave their position only after
reaching normal retirement age. Of the sample CEOs, 60 percent are
between 60 and 66 when they leave their firm; 32 percent are aged 64
or 65. Moreover, CEOs seldom leave in disgrace. Vancil (1987) esti-
mates that 80 percent of exiting (nondeceased) CEOs remain on their
firms’ board of directors, and 36 percent continue serving on the
board as chairmen.

The infrequent termination of poorly performing CEOs does not,
by itself, imply the absence of incentives since even a low probability
of getting fired can provide incentives if the penalties associated with
termination are sufficiently severe. Table 5 presents our estimates of
the turnover-related penalties for poor performance for four hy-
pothetical CEOs of various ages. Column 1 of table 5 shows the pre-
dicted turnover probability (based on the estimated coefficients in
table 4) for a CEO in a firm realizing exactly the market return in both
the current and past fiscal years. Column 3 shows the predicted turn-
over probability for a CEO in a firm realizing a — 50 percent net-of-
market return in each of the past 2 years. A 46-year-old CEO, for
example, has a .036 turnover probability after 2 years of 0 percent
net-of-market returns but has a .116 turnover probability after 2
years in which his firm earns 50 percent below market.

Columns 2 and 4 of table 5 report the expected wealth losses associ-
ated with dismissals for CEOs in firms realizing 0 percent and —50
percent net-of-market returns, respectively, in each of the two pre-
ceding fiscal years. In order to obtain an upper bound on our estimate
of the turnover wealth loss, we assume that the CEO has no alterna-
tive employment opportunities and that his wealth loss on dismissal is
the present value (at 3 percent) of $1 million per year starting the year
after dismissal and lasting until the CEO is 66 years old. The expected
wealth loss is calculated as this present value multiplied by the dis-
missal probabilities calculated from table 4 and reported in columns 1
and 3 of table 5. Column 5 reports the difference in the dismissal-
related wealth loss associated with average performance (0 percent)
and dismal performance (—50 percent), and column 6 compares the
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TABLE 5

PAY-PERFORMANCE SENSITIVITY FROM CEO DismissaLs: IMPLIED TURNOVER
PrROBABILITIES AND UPPER-BOUND EXPECTED WEALTH LOSSES FROM
TURNOVER FOR 46-, 53-, 58-, AND 62-YEAR-OLD CEOs

CEOs 1N CEOs 1INy
FirmMs EARNING FirMs EARNING
0% RETURNS —50% RETURNS
RELATIVE TO RELATIVE TO EsTIMATED
THE MARKET THE MARKET DIFFERENCE IN PAY-PERFORMANCE
N EACH OF IN EACH OF EXPECTED WEALTH SENSITIVITY FOR
e Two e Two Tomsoen et 50%
PrEVIOUS YEARS PREVIOUS YEARS FOR 0% AND — 50% NET-OF-MARKET
Turnover Expected Turnover Expected NET-OF-MARKET RETURN IN Two
CEO  Probability’ Wealth Losst  Probability’ ~ Wealth Loss* RETURNS PREVIOUS YEARS®
AGE* [§Y) (2 3) 4) () 6)
46 .036 $510,000 .116 $1,665,000 $1,155,000 89.0¢ per $1,000
53 046 $459,000 .057 $571,000 $112,000 8.6¢ per $1,000
58 065 $407,000 095 $595,000 $188,000 14.5¢ per $1,000
62 122 $346,000 252 $714,000 $368,000 28.4¢ per $1,000

* Ages 46, 53, 58, and 62 are sample average ages for CEO:s less than 50, between 50 and 55, between 55 and 60,
and between 60 and 64, respectively.

* Turnover probabilities for each age are calculated from the associated age group logistic regressions in table 4.

# Expected wealth loss is calculated as the turnover probability multiplied by the present value of $1 million per
year beginning next year and lasting until the CEO is 66 years old. All amounts are in 1986 constant dollars, and the
real interest rate is assumed to be 3 percent.

$ Based on $1.3 billion shareholder loss, which is the shareholder loss on an average-size ($1.73 billion) firm
realizing — 50 percent returns in two consecutive years.

CEO’s dismissal-related wealth loss with the wealth loss of sharehold-
ers of an average-size firm ($1.73 billion in our sample), realizing
a sequence of two net-of-market returns of —50 percent (i.e., a
2-year cumulative return of —75 percent).

Table 5 predicts, for example, that the expected turnover-related
wealth loss for a 62-year-old CEO in a firm realizing a 0 percent net-
of-market return is $346,000, compared to an expected loss of
$714,000 if his firm earns —50 percent below market in each of the
two previous years. Although the difference in the expected wealth
loss associated with dismal performance (compared to average per-
formance) of $368,000 seems large, it is small compared to the CEO’s
losses on his own stockholdings and trivial compared to shareholder
losses. The CEOs in the 1987 Forbes survey between 60 and 64 years
old hold a median of $3.2 million worth of stock, and therefore the
stock market losses on a —75 percent return for a median CEO are
$2.4 million. Moreover, shareholders lose an average of almost $1.3
billion on a — 75 percent return; the CEOs’ expected dismissal-related
losses of $368,000 imply that CEOs lose 28.4¢ for each $1,000 lost by
shareholders.

Column 6 of table 5 shows that our upper-bound estimate of the
CEO’s dismissal-performance sensitivity for an average-size firm with
a — 75 percent 2-year return is 8.6¢ and 14.5¢ for a 53- and 58-year-
old CEO, respectively. We find a much larger dismissal-performance
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sensitivity for a 46-year-old CEO—89.0¢ per $1,000—but this result
is driven by our inappropriate assumption that the CEO will never
work again if dismissed but will work for his firm until age 66 if not
dismissed. The dismissal-performance sensitivity for the 46-year-old
CEO falls to 44.5¢ per $1,000 if he accepts employment at half his
current pay.

Our estimates of the dismissal-performance sensitivity in column 6
represent an upper bound for several reasons. First, we have assumed
that CEO:s leave the labor market after turnover; this assumption may
be appropriate for older CEOs but is clearly inappropriate for very
young CEOs. Second, table 5 is based on extraordinarily poor per-
formance—2 years at —50 percent per year—and the estimated dis-
missal-performance sensitivity increases with shareholder losses. For
example, the difference in expected wealth loss for a 62-year-old
CEO earning 10 percent less than the market in two consecutive years
(compared to 0 percent net-of-market returns) is $58,000, or about
18¢ per $1,000 (based on cumulative shareholder losses of 19 percent
or $330 million for an average-size firm), compared to 28¢ per $1,000
for the $1.3 billion loss in column 6 of table 5. Finally, most CEOs are
covered by employment contracts, severance agreements, or golden
parachute arrangements that further reduce or eliminate the
pecuniary punishment for failure; and pensions, outstanding stock
options, and restricted stock typically become fully vested on an in-
voluntary separation.

The dismissal-performance sensitivities in column 6 of table 5 can
be added to the 30¢ per $1,000 pay-performance sensitivity in col-
umn 2 of table 1 and the 15¢ per $1,000 pay-performance sensitivity
for outstanding stock options in column 2 of table 2 to construct an
estimate of the total pay-performance sensitivity under direct control
of the board of directors. With an average dismissal-performance
sensitivity (weighted by the number of observations in each age
group) of 30¢ per $1,000, our estimate of the total pay-performance
sensitivity—including both pay and dismissal—is about 75¢ per
$1,000 (b = .00075). Stock ownership adds another $2.50 per $1,000
for a CEO with median holdings, for a total sensitivity of $3.25 per
$1,000 (b = .00325) change in shareholder wealth.

II. Is the Small Pay-Performance Sensitivity
Consis