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which is manifest in the form of increased cash payments. The compensating di¤erential is higher in the
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governance regulations.

KEY WORDS: Compensating Di¤erential, Executive compensation, CEO turnover

JEL Classi�cation: J31, J63, M12, M52

Acknowledgements: We owe thanks to Steve Bradley and Colin Green for their invaluable advice

and guidance and the participants of the Lancaster University seminar series for their suggestions. All

errors remain my own.

Correspondence to: Swarnodeep HomRoy, Lancaster University Management School, Lancaster, LA1

4YW, UK. E-mail: s.homroy@lancaster.ac.uk

1



0.1 INTRODUCTION

In his seminal work, An Inquiry into the Nature and Causes of the Wealth of Nations

(1776), Adam Smith puts forward the proposition of compensating wage di¤erentials

whereby a worker needs to be paid a premium to motivate her to do a job that involves

risk of physical harm, mental fatigue and job insecurity. However, empirical evidence on

this proposition has been "inconclusive with respect to every job characteristic except

the risk of death" (Brown, 1980). Most studies on compensating wage di¤erentials have

relied on self-reported data from workers about the risks involved in the job and the cross-

sectional data sets employed for these research inadequately controls for parameters like

motivation, attitude to risk and skill.

In this paper, we attempt to test the presence of compensating wage di¤erentials in

CEO pay. In the last decade, CEO compensation and corporate governance has been

a topic of much debate among regulators, �nancial press and academics. Between 1990

and 2005, corporate pro�t and average worker�s pay has increased by 106.7% and 4%,

respectively. In the same period, the growth in total CEO pay has been 298.2%. Over

the last two decades there have been growing concerns over the rapid growth of and lack

of performance sensitivity in CEO pay. Thus, CEOs may seem an unlikely worker-group

to merit a compensating wage di¤erential.

Under the conditions of optimal contracting, a poorly performing CEO should receive

lower compensation or be replaced by the board of directors. Fama (1980) and Fee and

Hadlock (2004) report that the high opportunity cost of CEO dismissal is manifest in

the form of loss of managerial reputation, prolonged period of unemployment, working

for smaller �rms and loss of future earnings and thus the implied probability of earning

loss is a major constraint on CEO behaviour. In the last two decades when CEO pay

and corporate governance has attracted public outrage, there has been a secular increase
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in the rate of CEO turnover and the average tenure for US has fallen from eight years to

approximately six years (Kaplan and Minton, 2012). Empirical evidence also suggests an

increasing likelihood of CEO dismissal (Peters and Wagner, 2012). This motivates the

investigation of whether the increase in CEO pay can be partially attributed to the rising

likelihood of CEO dismissal1. A positive association of CEO pay with the probability of

forced turnover will imply that the cost of being �red is re�ected in the higher levels of

pay. The prospect of compensating wage di¤erentials as a possible reason of high growth

in CEO pay has received little empirical attention.

Using a dataset of US �rms from 1993 to 2009, Peters and Wagner (2012) report

a 10% increase in CEO pay for a percentage point rise in forced turnover risk. They

suggest that under optimal contracting and a given reservation utility of the CEO, a

rising risk of turnover is compensated with a pay premium. The basic premise of their

analysis is that the probability of forced turnovers are predicted by �rm and industry

risk. It can be argued that �rm and industry risk may be a predictor of both probability

of dismissal and CEO pay. Hence, our paper di¤ers from Peters and Wagner (2012) in

using severance pay entitlements of the CEO as an instrument to examine the e¤ect of

increasing likelihood of CEO dismissal on CEO pay for a sample of Fortune 1500 CEOs

during the period 1993-2010.2 Our results suggest that the CEOs are paid a 2%-4%

premium in pay for each percentage point rise in the risk of dismissal, supporting the

proposition of a compensating wage di¤erential. In addition, we examine the potential

change in compensation mix to compensate for rising dismissal risk and the possible

e¤ect of compensating wage di¤erentials on performance sensitivity of CEO pay. We �nd

evidence that the pay premium is driven by an increase in cash-based pay, suggesting a

structural change in the composition of CEO pay to compensate for the higher risk of

1We use "Dismissal" and "Forced-turnover" interchangeably.
2Arguments can be made that the risk of turnover may be re�ected in the severance pay arrangements itself. We discuss

our choice of instrument in detail in Section 3.
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dismissal.

Further, we investigate the e¤ects of corporate governance regulations, in particular

Sarbanes Oxley Act (henceforth SOX), and enhanced disclosure requirements which may

be expected to have an impact on the risk pro�le of CEO jobs. Our results suggest that

in the sub-period 2003-2010 which immediately follows the governance regulations, CEOs

are paid higher compensating di¤erentials, predominantly in the form of cash payments.

Thus, it seems the governance regulations may have had a negative e¤ect on performance

sensitivity of CEO pay by leading to a higher proportion of risk-free pay.

This study adds to several strands of research on executive compensation and corpo-

rate governance.

First, our �ndings suggest the presence of compensating wage di¤erentials in CEO

compensation. Controlling for a range of �rm and CEO characteristics, we �nd evidence

that CEOs are paid a premium for increasing uncertainty of their job. This is similar to

Peters and Wagner (2012) who report a positive association between forced turnover risk

and CEO pay. However, we use a di¤erent instrumentation strategy and �nd signi�cantly

lesser compensating di¤erentials than that reported by Peters and Wagner (2012). In the

context of the recent debate on executive compensation, the compensating di¤erentials

in executive compensation due to increasing risk of dismissal is a matter of interest for

economists and policy makers alike.3 Bebchuk and Fried (2003) suggest managerial en-

trenchment as a major determinant of increasing CEO pay. Gabaix and Landier (2008)

indicates �rm size as a major determinant of CEO pay growth. We control for man-

agerial entrenchment, �rm performance and �rm size in our analysis and �nd signi�cant

compensating di¤erentials in CEO pay for increased risk of forced turnover. Our �ndings

3Kaplan and Minton (2012) report increasing riskiness of CEO job but do not analyze the e¤ect of risk on rising CEO
pay. Agarwal and Knoeber (1998) reports risk premium in CEO pay in industries prone to higher risk of takeovers. This
study is more closely related to Peters and Wagner (2012) that analyzes the risk of forced CEO turnover and its e¤ect on
CEO Pay .
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add to the current literature on determinants of CEO pay growth.

Second, our results suggest a changing pay mix to compensate for the rising risk of

dismissal. To compensate for increasing dismissal risk, the di¤erential is more likely

to be paid as risk-free cash compensation. However, such an arrangement may have

implications for performance sensitivity and incentive alignment.

Finally, we contribute to the growing debate on the e¤ect of SOX on CEO compen-

sation contracts. We �nd higher cash based compensation for higher dismissal risk in

the post-SOX period. So, it may seem that even though SOX has resulted in a higher

probability of poor performing CEOs being replaced, the performance sensitivity of com-

pensation contracts may have declined due to increasing use of less-risky forms of cash

payments. Our results suggest an inadvertent e¤ect of governance regulations on the

performance sensitivity of CEO pay design.

The rest of the paper is arranged as follows: In Section 2, we discuss the relevant

literature on CEO pay and CEO turnover; Section 3 provides an overview of the data and

in Section 4 we brie�y discuss the methodology employed to examine the forced turnover-

performance relationship. Section 5 discusses the �ndings of empirical estimation and

Section 6 Concludes.

0.2 Theory and Literature Review

0.2.1 CEO Pay and Pay-Performance Sensitivity

The Principal-agent view of incentive alignment suggests that CEOs are rewarded for

their skills and contribution to company performance and that under the condition of

incomplete monitoring, the reward structure should be designed to align the interests of

the (risk-neutral) shareholders and the (risk-averse) CEOs (Jensen and Meckling, 1976).

Firm performance (�) will depend on CEO�s performance (") and a chance random vari-
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able (�): The pro�t function

� = f("; �) (1)

is non separable in " and �: Therefore managerial e¤ort " is not directly measurable.

Therefore, CEO�s wage is contingent on the observed company performance

W = f(�) (2)

where �rm�s pro�t is positively associated with CEO e¤ort.

This theory posits a strong link between �rm performance and CEO pay. A broad

range of �rm performance measures have been suggested. Total shareholder wealth is

commonly used to analyze alignment of incentives between shareholders and CEOs. How-

ever, it has been argued that W for a risk averse manager should be contingent on

accounting measures of performance (Holmstrom, 1979) and relative measures of �rm

performance (Jensen and Murphy, 1990; Lazear, 1995). These studies suggest that opti-

mal managerial compensation should be contingent on performance benchmarked against

competitors to control for e¤ects of demand shocks and bullish markets. In such case,

W = f(�;�) (3)

where � is a measure of industry/competitor performance.

From a tournament theory perspective (Lazear and Rosen 1981), CEO compensation

is a convex function of organizational levels. Thus, high CEO compensation acts as

an incentive not only for the CEO but also for the sub-ordinates to achieve that level.

Empirical evidence exists that larger �rms are associated with higher average pay (Brown
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and Medo¤, 1989). If a larger �rm has a higher average pay, then the CEO needs to be

paid higher in a larger �rm to maintain the pay-di¤erential with the next highest level

and to compensate the CEO for the loss of option value of promotion. Conventionally,

organization levels are positively associated with �rm size and hence optimum CEO pay

should re�ect the size of the �rm. Thus,

W = f(�;�;�) (4)

where � is the size of the �rm.

Empirical studies have focused on estimating the nature and strength of statistical

association between CEO pay and �rm performance and �rm size. empirical evidence

suggests that the statistical relationship between CEO pay and �rm performance is weak

and less robust to changes in speci�cations and functional forms of the variables. Conyon

and Leech (1994) �nds a weak pay-performance relationship using samples of UK �rms.

Murphy (1999) tests the hypothesis on US sample and notes that there exists a signi�cant

but small positive association of CEO pay and �rm performance.

A large body of literature reports a positive and robust association between CEO pay

and �rm size with a higher magnitude of elasticity than the CEO pay-�rm performance

elasticity (Rosen 1992, Murphy 1999, etc.). Gabaix and Landier (2008) uses extreme

value theory to suggest that the increase in CEO pay in the last two decades is an

equilibrium outcome of growth in average �rm size in the USA.

Bebchuk and Fried (2003) argues that the optimal contracting framework is fraught

with problems of moral hazard as monitoring and incentive alignments are only partial

and often costly. Their managerial power hypothesis suggests that the CEO exerts her

in�uence over the board of directors to increase her own pay. If managerial entrenchment

drives high CEO pay, then strong governance and monitoring may be able to mitigate
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entrenchment e¤ect. Consistent with this view, Core (1999) and Lehn and Zhao (2006)

reports that CEOs of �rms with weaker corporate governance are systematically paid

higher than their contemporaries in �rms with stronger corporate governance, although

no standard measure for the strength of corporate governance has been identi�ed in the

literature. Some studies (Harford and Li, 2007) use CEO tenure as a proxy for relative

strength of corporate governance whereas some others (Zhao and Lehn, 2006) use the

number of independent directors as measures of strength of corporate governance.

These theories suggest that optimal CEO pay re�ects �rm performance, �rm size,

industry performance, managerial power and strength of corporate governance.

0.2.2 CEO Turnover and Firm Performance

Principal agent theory suggests that CEOs may be motivated to act in the interest of

the shareholders by making CEO pay contingent on �rm performance. Yet another

instrument of incentive alignment is the ability of the board of directors to dismiss the

CEO (Zajac, 1990). Being dismissed has a signi�cant negative impact on the future

income of the CEOs and may impede career growth. Fee and Hadlock (2004) provide

evidence that forced turnover has a detrimental e¤ect on both career growth and the pay

of CEOs. CEO e¤ort is often di¢ cult to observe and measure. Therefore, the likelihood

of dismissal may depend on �rm performance:

Pr (Dismissal) = g(�) (5)

where @Dismissal=@� � 0.

The CEO turnover rate has increased marginally over the last two decades (Jensen et

al. 2004). Conyon (1998) and Gregory-Smith et al. (2009) �nd evidence that the risk of

CEO dismissal is negatively associated with �rm performance. However, an increasing
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body of literature questions the ability and willingness of the board of directors to replace

under-performing CEOs (Jensen, 1993). Bebchuk and Fried (2003) and Bebchuk, Cohen

and, Ferrell (2004) argue that if the CEOs have a signi�cant in�uence over the board of

directors and the pay-setting process, the compensation contracts are not optimal and

su¤er from agency problems.

In a recent study, Kaplan and Minton (2012) examine a sample of US �rms from 1992-

2007 and report a secular increase in annual CEO turnover rates that can be attributed

to poor performance. Their results indicate an increasing frequency of performance

related CEO turnover, particularly in the later part of their sample period. They report

decreasing average CEO tenure throughout the sample period.

The structure and composition of the board of directors are likely to be important

determinants of CEO turnover. A priori, it may not be reasonable to expect that a

smaller board size will have a similar strength of vigilance as that of a larger board.

The board of directors are composed of executive (inside) directors and non-executive

(outside) directors. The percentage of outside directors on the board are often used as a

measure of board independence. (Hermalin and Weisbach, 1998). Further, the number of

boards an individual director is a member of may re�ect her competence and expertise.

Alternatively, it may also lead to dilution in her monitoring and vigilance e¤ort.

The corporate scandals surrounding Enron led to the promulgation of a number of

corporate governance regulations, most notably the Sarbanes Oxley Act (SOX) in 2002

and the NYSE and NASDAQ reforms of 2002. The main objectives of SOX was to in-

crease corporate accountability and boost investors�con�dence in capital markets. Post-

SOX, CEOs are faced with higher penalties leading up to criminal prosecution for non-

compliance to �nancial reporting norms. In addition, Sections 302 and 304 of SOX require

the CEO to refund any incentive based compensation in the event of subsequent identi�-

cation of �nancial misstatements. These regulations change the risk pro�le of CEO jobs
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and have potential e¤ects on compensation structuring and corporate governance.

There has been academic interest in analyzing the e¤ect of SOX and in calculating the

economic cost of SOX (Cohen, Dey and Lys, 2008; Engel, Hayes and Wang, 2007). Zhang

(2007) reports a decline in market capitalization of all �rms traded in US stock exchanges

by US$ 1.4 trillion in 2002-2003. The decline may be a result of compliance costs to the

�rm or of adopting low-risk corporate strategies. Firms with weak corporate governance

may help shield the CEO from the increased risk by altering the performance sensitivity in

pay. This can be done either by increasing the proportion of low-risk cash compensation

or by making CEO pay contingent on low-risk measures of �rm performance (Carter,

Lynch and Zechman, 2009). Cohen et. al (2008) �nds evidence that post-SOX, CEOs

are paid more in bonus (cash-compensation) than incentive compensation. This may

shield the CEOs from some of the risk arising out of SOX regulations.

0.2.3 Compensating Di¤erentials In CEO Pay

From the standpoint of optimal contracting and principal agent theory, CEO pay (W)

should be contingent on the observed company performance measures (�), measure of in-

dustry/competitor performance (�) and �rm size (�) (Jensen and Murphy, 1990; Lazear,

1995; Eriksson, 1999; Gabaix and Landier, 2008).

W = f(�;�;�) (6)

Empirical evidence suggests that the statistical relationship between CEO pay and

�rm performance is weak and less robust to choice of �rm performance indicators. The

performance sensitivity for US CEOs has been estimated to be of the order 0.12-0.16

(Jensen and Murphy, 1990; Coughlan and Schmidt 1985). However, a large proportion

of studies on CEO pay-performance sensitivity use cash-based measures of CEO pay
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A large body of literature reports a positive association between CEO pay and �rm

size which is stronger and more robust than the CEO pay-�rm performance elasticity

(Murphy 1999).

Bebchuk and Fried (2003) argue that the optimal contracting framework is fraught

with problems of moral hazard as monitoring and incentive alignments are only partial

and often costly. Their managerial power hypothesis suggests that CEO exerts her in-

�uence over the board of directors to increase her own pay. If managerial entrenchment

drives high CEO pay, then strong governance and monitoring may be able to mitigate

entrenchment e¤ect.

If the entrenchment theory holds, turnover probability and CEO pay should be nega-

tively associated4. Such a situation would a deviation from optimal contracting and the

breakdown of the corporate governance structure. On the other hand, from an e¢ cient

market point of view, since the CEOs face higher risk of being forced out of job in the

recent times, the dismissal risk should be positively associated with CEO pay. Therefore,

there may be a compensating di¤erential in CEO pay to compensate for the increased risk

of forced turnover. The increase in pay over the last two decades may thus be partially

due to the risk premium paid to the CEOs. The optimum CEO pay can be expressed as:

W = f(�;�;�;�) (7)

where � is the risk of being dismissed from job. Thus, a priori, @W=@� > 0 indicating

a compensating di¤erential in CEO pay for increased risk of forced turnover.

Kaplan and Minton (2012) report shortening CEO tenure and rising risk of forced

turnover for US CEOs in the period 1992-2007 and comment that the increasing risk of

turnover o¤sets the rise in CEO pay over the same period of time but do not formally test

4For detailed discussion on entrenchment constraint and multiplicative preferences in the context of CEO pay see Peters
and Wagner (2012) and Gabaix and Landier (2008).
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for compensating di¤erential. The �rst empirical work on risk premium in CEO pay was

by Peters and Wagner (2012). The central theme of their work is that CEOs are more

likely to be dismissed for changes in �rm and industry risk. Using industry level equity

volatility and credit ratings as instruments, they estimate a 10% increase in CEO pay for

each percentage point increase in dismissal risk for US CEOs in the period 1993-2009.

The median CEO is paid US$ 220,000 for one percentage point increase in risk of forced

turnover. Peters and Wagner�s (2012) study contradicts the simple entrenchment model

whereby a CEO enjoys both higher pay and lower turnover risk. They suggest an e¢ cient

labour market model of compensating pay di¤erential for higher job risk.

There is very limited empirical evidence on the magnitude of compensating di¤eren-

tials in CEO pay. Peters and Wagner (2012) is the only study in this domain. The e¤ect

of turnover risk on CEO compensation design and possible substitution e¤ect in compo-

nents of CEO pay to hedge the risks of dismissal can aid policy making on governance

and CEO compensation. Further, it may be of interest to analyze the e¤ect of SOX and

corporate governance reforms on the risk of turnover and CEO compensation contracts.

0.3 Methodology

The above discussion highlights that there is a signi�cant cost to the CEOs for job loss.

In a competitive labour market such a risk of unemployment and loss of future earn-

ings needs to be compensated with higher pay (Abowd and Ashenfelter, 1981; Heywood,

1989). To analyze the causal e¤ect of turnover risk on CEO pay we need to estimate

the e¤ect of turnover risk on CEO pay. However, turnover risk is potentially endogenous

and CEOs are not randomly assigned to di¤erent turnover probabilities. The simultane-

ous increase in CEO pay and the probability of turnover may be driven by unobserved

variables which may a¤ect both the parameters, leading to endogeneity concerns. An
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instrumental variable approach can be employed in an attempt to circumvent the en-

dogeneity issue. Thus, we need to identify variables which are signi�cantly associated

with turnover probability but is uncorrelated with CEO pay, except through the e¤ect

on probability of turnover.

In the context of CEO turnover and pay, no speci�c robust instruments have been

documented in the existing literature. Most conceivable determinants of turnover hazard

also impact upon pay. In the spirit of Peters and Wagner (2009), we use the conditional

probability of CEO-�rm match as an identi�cation strategy. We designed a variable

for the number of historic CEO turnovers of a sample �rm upto the given year. This

variable has been estimated to be insigni�cant and leads to signi�cant loss of degrees of

freedom. In the later version of their paper (2012), Peters and Wagner argues that �rm

and industry risks are valid instruments for forced CEO turnovers. They use industry

level equity volatility, semi volatility and credit ratings as exogenous change in �rm and

industry risk. We �nd �rm and industry risks to be signi�cantly correlated with both

CEO pay and the probability of CEO turnover. The correlation of industry risk with

the probability CEO turnover is 0.33 and that with CEO pay is 0.27. Similarly, the

correlation of �rm risk with the probability of CEO turnover is 0.24 and that with CEO

pay is 0.22.

We use the severance payment entitlement of the CEO as an instrument for our

analysis. Severance payment a¤ects the probability of forced exit in that a high severance

pay entitlement increases the cost of CEO replacement and is expected to reduce the

probability of forced turnover. However, this entitlement may not have any direct bearing

on the CEO�s pay on an yearly basis once the contract is negotiated at the beginning

of the tenure, except through the e¤ect on turnover hazard. It may be argued that the

severance pay provision partly compensates for any rising risk of forced dismissal. If

increasing risk of forced turnover is underwritten in severance pay agreements then it
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should be re�ected in the higher prevalence and provisions of severance pay over time.

However, as presented in Table 6.2, the median provisions for severance pay over time

has varied only marginally. This suggests that higher turnover risk is not signi�cantly

underwritten in severance payment provisions. The correlation between severance pay

and CEO pay is weak (0.18) and statistically insigni�cant5. In addition, we use a set of

year dummies to control for macroeconomic �uctuations in the �rst stage of the analysis.

We estimate the second stage of the regressions without the year dummies. This is

because �rms are more likely to �re a CEO during economic downturns but CEO pay

may not vary signi�cantly with time6. Further, we test for instrument validity using

the Sargan test for overidentifying restrictions. We don�t �nd evidence to reject the null

hypothesis of joint exogeneity of the instruments (p=0.079). Tests for weak instruments

was also performed. The cost of CEO removal (p=0.009) and the year dummies (p=0.000)

are all signi�cant at 5% level. The F-statistic of the �rst stage estimation provides

further evidence [F (23; 14790) = 32:03] to reject the null hypothesis of weak instruments.

A similar result was obtained [F (18; 14790) = 29:52] from the test of joint signi�cance of the

instruments. These results support the validity and reliability of the set of instruments

used for this analysis.

We control for variables that are potentially related to the risk of forced turnover and

CEO pay. As discussed in Sections 6.2.1 and 6.2.2, CEO pay and probability of dismissal

is are functions of �rm performance. We control for both accounting measures and

relative stock performance of a �rm. The relative performance measure is benchmarked

to the median �rm in the same industry code and thus controls for industry wide demand,

productivity and technology shocks. Using volatility of a �rm�s monthly stock prices, we

5Correlation between forced CEO turnover and severance pay eligibility is comparatively stronger (0.48) and statistically
signi�cant.

6We regress CEO turnover with the year dummies and �nd signi�cant association of turnover probability with year
dummies. However, when we regress CEO Pay with year dummies as independent variables, only the indicators for 2001
and 2003 are signi�cant.
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control for �rm level risk. Further, �rm size is potentially associated with CEO pay

(Gabaix and Landier, 2008) and may have a potential correlation with CEO skills. Thus

we control for �rm size in our models. Finally, in an attempt to control for unobserved

heterogeneity, we control for CEO tenure and percentage shareholding of the CEO in

the �rm. A higher CEO tenure may re�ect higher competence of the incumbent or a

higher degree of entrenchment. In either case, the unobserved e¤ect can in�uence both

probability of turnover and CEO pay. Similarly, higher shareholding of the CEO in the

�rm may result in better incentive alignment or entrenchment, which is likely to have an

e¤ect on turnover risk and CEO pay.

However, the possibility of omitted variable bias cannot be completely over-ruled due

to unobserved heterogeneity in CEO ability, risk environment and power within the �rm.

With controls for �rm risk, CEO characteristics and industry-adjusted performance, we

attempt to control for any unobserved bias. The stanadard errors are clustered at �rm

level.

From an agency theory and tournament theory perspective, a standard wage equation

for CEO pay can be expressed as:

Payit= �0+�1Xit+�2FirmP erf ormanceit+�3Firm Si ze+ �it (8)

where Xit is a vector of CEO characteristics, the estimate of �2 is the pay-performance

sensitivity in CEO compensation contracts. However, if CEOs are paid a compensating

di¤erential for the increasing risk of exit, the probability of exit will be an important

determinant of CEO compensation contracts and �2 may be potentially over-estimated.

In this study, we control for the risk of turnover and estimate its e¤ect on CEO pay

by using a two-stage least squares approach. In the �rst stage we estimate the predicted

probability of forced turnover and use it as a regressor in the second-stage wage model
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(Woolridge, 2002).

We estimate the following linear probability model in the �rst stage:

ForcedTurnoverit= �0+�1Xit+�2Xi;t�1+�3� + �4Governanceit+Zit+f i++ ht+�it (9)

In equation (6.9), the dependent variable ForcedTurnoverit is an indicator variable for

events of forced turnovers in any given �rm in year, �t�. Angrist and Kreuger (2001) sug-

gests that using a probit or logit estimation in the �rst stage may have a high possibility

of misspeci�cation errors and that using linear probability model with an indicator vari-

able generates consistent second stage estimates. (We estimate probit models to test the

robustness of our �ndings. The results are not qualitatively di¤erent from our preferred

model)

The estimates of �1 re�ect the e¤ects of contemporaneous �rm performance, �rm size

and other observable parameters associated on the probability of forced turnover. �2

estimates the lag e¤ects of �rm performance, �rm size and other observables. We control

for risk in �rm�s operating and information environment by the standard deviation of the

monthly stock returns of a �rm in the given year (�). Governanceit controls for board size,

board independence (i.e. the percentage of outside directors on the board) and average

number of directorships of the board members. Zit represents severance pay eligibility

of individual CEOs and is used as the instrumental variable. fi and ht controls for �rm

�xed e¤ects and year �xed e¤ects respectively.

The wage equation in the second stage estimates the e¤ect of forced turnover hazards

on CEO pay.
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LnPayit= �0+�1Xit+�2Xi;t�1+�3� + �4Governanceit+�( \ForcedTurnoverit) + f i+�it (10)

In equation (6.10), LnPayit is the natural logarithm of CEO pay in a given year. Payit

is the summation of the salary, bonus, value of stock and option grants and long term

incentives paid to a CEO in a given year 7. Vectors Xit and Xi;t�1 contains contempo-

raneous and lag e¤ects of �rm performance, �rm size, governance parameters and other

observables � is the standard deviation of monthly returns on a �rm�s stock in a given

year and controls for �rm risk. �4 estimates the e¤ect of governance strength on CEO

pay. We omit the year �xed e¤ects in this stage as our identi�cation strategy and use fi

to control for �rm �xed e¤ects. We don�t include industry dummies in both the stages as

the �rm performance measure is benchmarked to the industry returns. \ForcedTurnoverit

is the predicted probability of forced turnover estimated from equation (1). � is the es-

timation for association of forced turnover risk and CEO pay and can be interpreted as

percentage change in CEO pay for one percentage change in probability of dismissal. 8

We report estimates with bootstrapped standard error using 500 resampling.

0.4 Results and Analysis

0.4.1 Are CEOs dismissed for poor performance?

In Table 6.3, we present the results of the �rst stage linear probability estimations of

forced turnover. Columns (1) and (2) report estimates with alternate controls for �rm

7For the equity based vehicles, we use the Black-Scholes valuation of the CEO�s equity holdings at that given year as
reported in Execucomp.

8To test for reverse causation of higher pay leading to higher turnover, I estimate the di¤erence in CEO pay in three
preceeding periods from forced turnovers and three preceeding periods from voluntary turnover and I �nd no signi�cant
di¤erence (not tabulated).
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performance: accounting measures of �rm performance and benchmarked share price

measures of �rm performance, respectively. Columns (3) and (4) report the results of

estimations with both �rm performance and corporate governance controls.

We control for both contemporaneous and lagged �rm performance as CEOs are as

likely to be replaced for historical poor performance as contemporaneous performance.

The estimated coe¢ cients on the �rm performance measures are negative and signi�cant

at 5% levels. However, the impact of �rm performance on CEO turnover is weak for

both the measures of performance employed. The results suggest that CEO of a �rm

with return on assets (benchmarked value weighted return) two standard deviation below

the mean is about 1% (3%) more likely to be dismissed9 from the post. Our results are

similar to the �ndings of Kaplan and Minton (2011), Conyon (1998) and Gregg, Machin

and Syzmanski (1993b) who report a negative but weak association of CEO turnover

with �rm performance.

The above results also suggest that CEOs are more likely to be dismissed for poor

performance with respect to the industry and suggests stronger emphasis on relative

performance.

The lagged e¤ect of �rm performance on the probability of CEO turnover is of com-

parable magnitude as that of contemporaneous �rm performance.. However, the second

lags of performance measures are estimated to be statistically insigni�cant.

Controlling for �rm performance, the estimated coe¢ cient on �rm size is insigni�cant.

Thus, large �rms and small �rms are equally likely to dismiss the CEO for a given level

of performance.

It can be argued that CEO-�rm matches are not random and industries with high

CEO turnover attract high-skilled risk-prone CEOs (Graham, Harvey and Puri, 2010) .

9Standard deviation of ROA is 43.38 units. Thus the e¤ect of poor �rm performance is calculated by 2 x 43.38 x
0.00011.
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We control for the risk in �rm�s operating and information environment and our results

suggest that higher risk in �rm�s operating environment increases the likelihood of forced

turnover. This may be due to the fact that fast changing industry conditions alter the

skill set required from the CEO. Our results are similar to Peters and Wagner (2012) who

use industry and �rm risks as instrumental variable. However they argue that industry

volatility doesn�t impact upon CEO pay. We examine this relationship in section 6.5.2.

Unobserved skills and risk-preferences of CEOs may lead to spurious correlation be-

tween probability of turnover and CEO pay. Thus we attempt to account for unobserved

skills. by controlling for CEO tenure in the �rm. Consistent with the �ndings of Gregory-

Smith et al (2009), our results suggest that CEOs face a higher probability of dismissal

with increasing tenure in the job. The coe¢ cient on Tenure is positive and signi�cant

across speci�cations. However, estimating with a quadratic function, our results suggest

that the risk of being dismissed peaks and eventually declines with tenure after 5 years.

In columns (3) and (4), we augment our basic forced turnover model with controls for

CEO power and strength of corporate governance. We use two measures to control for

CEO power, percentage stockholding of the CEO in the �rm and CEO duality. Consistent

with managerial power hypothesis, the estimates on both the measures are signi�cant

and negative. A Chairman-CEO is less likely to be �red compared to her non-Chairman

counterparts. Similarly, a CEO with percentage stock holding in the �rm one standard

deviations above the mean are about 3% less likely to be dismissed. Additionally if the

entrenchment e¤ect operates, a priori we may expect CEOs promoted from within the

�rm to have a higher probability of being entrenched than CEOs hired from outside.

This can be due to higher �rm-speci�c knowledge or higher political in�uence of an

insider CEO. We �nd no signi�cant di¤erence in turnover probability for insider CEOs

with respect to CEOs hired from outside. Thus, our results suggest partial managerial

entrenchment.
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The board room governance variables controls for the potential monitoring role of the

board of directors in the CEO dismissal process. CEOs of �rms with a larger board

size face a lower likelihood of dismissal. Using the indicator for percentage of outside

directors as a proxy for board independence, our results suggest that a higher proportion

of outside directors increases the likelihood of CEO dismissal. Finally, a higher average

number of directorships held by the directors lower the probability of forced CEO exit.

However, the estimates on board busyness is only borderline signi�cant at 5% levels.10

The evidence on board structure and composition suggests that a smaller and more

independent board results in better monitoring and is more likely to dismiss a non-

performing CEO. However, our estimations also suggest that a busy board may dissipate

the monitoring e¤ect. Our results are di¤erent from the predictions of an e¢ cient mar-

ket for directors which suggests that the best-skilled directors are recruited on multiple

boards. Our �ndings indicate that higher average number of board memberships may

lead to a dilution of board vigilance and supervision.

Termination payment eligibility of a CEO is negatively associated with the probability

of exit; a higher cost of �ring reduces the probability of �ring. From our estimates, a CEO

with a severance pay eligibility one standard deviation above the mean is about 30% less

likely to be terminated. Thus, we estimate a system of equations whereby the predicted

value of the probability of CEO dismissal from �rst stage is used in the second stage Pay

equation. The predicted probability from the �rst stage of estimation ranges from [0,0.77]

with a mean and median of 0.015 and 0.027 respectively. The F-statistic as shown in the

columns (1)-(4) of �rst-stage regressions are signi�cantly higher than the threshold level

of 10 (Stock, Wright and Yogo, 2002), thus suggesting that the instruments employed

10We follow Conyon (1998) and introduce three period lags on governance variables to analyze the dynamics of monitoring
strength. The idea is that the monitoring strength of a newly constittuted more independent board may take time to evolve.
The estimates on lags of board size was signi�cant but the lags on other two measures of governance were estimated to be
insigni�cant.
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are not weak.

0.4.2 Are CEOs paid a premium for higher risk of turnover?

The results of the second-stage regressions are presented in Table 6.4. In the second

stage of estimation, we use the predicted probability of forced turnover from the �rst

stage of estimation to estimate the e¤ect of turnover probability on CEO pay. In the

speci�cations (1)-(4), the dependent variable is log total pay whereas in speci�cations (5)

and (6) the dependent variable is log Cash compensation and log Non-Cash compensation

respectively. Turnover payment eligibility is used as an instrument and the year dummies

are omitted from the second-stage regressions.

In the �rst two speci�cations in Table 6.4, We control for accounting measures of �rm

performance (ROA) and benchmarked share price performance respectively. In speci�ca-

tions (3) and (4), we additionally control for board characteristics and composition. The

respective predicted probabilities of forced turnover from the �rst stage has been used

in all the speci�cations. In speci�cations (5) and (6), we estimate the e¤ects of turnover

hazards on the cash and non-cash components of the pay respectively to estimate the

e¤ect of risk of turnover on the cash and the non-cash components of the pay.11

Estimates of second-stage regressions indicate that predicted probability of forced exit

is positively and signi�cantly associated with pay and the components of pay across all

speci�cations. Thus, our results support the hypothesis of compensating di¤erential in

CEO pay for higher risk of forced exit. The CEOs are paid 1.5-2% more in Total

Pay for a percentage point increase in turnover risk. Thus for a median CEO, one

percentage increase in turnover risk leads to increase of Total Pay by (US$ 1.6mn *

2%) US$ 32,200 and the mean CEO is compensated by (US$ 4.3mn * 2%) US$ 86,580

11Cash component of pay = Salary + Bonus + All other cash payments in the year. Non-Cash component of pay =
Stock grants + Option grants + RSU + LTI
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for each percentage point rise in risk of turnover. Using severance pay eligibility as the

instrumental variable, we estimate a signi�cantly lower compensating di¤erential in CEO

pay compared to the estimate of a 10% (US$ 220,000 for median CEO) risk-premium in

CEO pay. In contrast to their suggestion that industry risk doesn�t have an impact on

CEO pay, except through the e¤ect on risk of turnover, we �nd a signi�cantly positive

association of industry volatility with CEO pay. Our estimates suggest that CEOs of

�rms in highly volatile industries are paid higher. This result may be intuitive from an

agency theory perspective whereby a risk averse agent may have to be compensated in

excess for the bearing the risk of industry volatility (Garen, 1994). Controlling for the

positive association of CEO pay with industry risk, we report a lower but statistically

and quantitatively signi�cant compensating di¤erential in CEO pay.

Consistent with previous studies (Rosen 1992, Murphy 1999, etc.), CEO pay is strongly

and positively associated with �rm size. To compare with the risk-premium in CEO pay,

in a �rm which is one standard deviation larger than the mean �rm, the CEO pay is

higher by ( US$ 13859 * 0.43) US$ 5,682.

CEO pay is signi�cant and positively associated with �rm performance, although

the pay-performance sensitivity is weak. The estimations are robust to alternate spec-

i�cations of �rm performance. CEO pay is more strongly associated with stock price

performance of the �rm, possibly arising out of the higher proportion of stock based pay

in CEO compensation package. Strong past performance is associated with higher CEO

pay. The pay-performance sensitive is qualitatively similar for the �rst lag. However, the

second lag of �rm performance is insigni�cant across all speci�cations. Return on Assets

one standard above the mean will increase the pay of the CEO by US$ 43.38, indicating

weak pay-performance sensitivity.

From these results, the compensating di¤erential in CEO pay for turnover risk is

signi�cantly higher than the �rm-size and �rm-performance e¤ects on CEO pay.
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Next, we control for managerial power and governance in speci�cations (3) and (4).

CEO duality has a strong and signi�cant e¤ect on CEO pay. Similarly, higher percentage

equity holding of the CEO is positively associated with total CEO pay. In addition to

the �rst stage estimates of lower probability of turnover, this indicates partial impact of

managerial power in CEO entrenchment and pay. CEOs hired externally are paid more

than CEOs promoted from within. A possible explanation can be that CEOs hired from

outside may have a higher bargaining power and may have to be compensated for the

opportunity cost of foregoing the equity ownership from the previous job. An alternative

comes from tournament theory whereby external hires may have a negative impact on

the value of tournaments for all in lower level. Therefore, the spread of the levels are

increased by overpaying the external CEO.

Controlling for the size and composition of board, we �nd that �rms with larger board

size pay the CEOmore. Boards with a higher proportion of outside directors pay the CEO

lesser however the e¤ect of board independence is statistically weak and is signi�cant at

10% level. Busy boards seem to dissipate the monitoring e¤ect of the board as busy

boards are associated with higher CEO pay. Thus, rise in CEO pay can be partially

attributed to weaker corporate governance strength and busy boards.

Since the CEOs are paid a compensating di¤erential for higher risk of turnover, it may

be of interest to know the change in compensation design that may result from the risk-

premium in CEO pay. The results in columns (5) and (6) suggests that one percentage

point increase in risk of dismissal increases cash compensation by � 3% and non-cash-

compensation by � 1%. A percentage increase in risk of dismissal increases mean cash

payment and mean non-cash payment by US$ 34,000 and US$ 17,252 respectively. The

mean risk premium in cash payment is almost twice the size of mean risk premium in

non-cash payments. Thus it seems that higher turnover risk is compensated by increased

risk-free cash-payments. Thus there may be a systematic shift in CEO compensation
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design over time to account for increasing risk of turnover. We examine this in greater

detail in section 5.3.

The e¤ect of �rm performance on cash payments is weak and insigni�cant at 5%

level. Firm performance seems to have a stronger e¤ect on non-cash payments which is

an expected result as non-cash payments are designed to be contingent on performance.

The point estimates on �rm size is bigger in column (5) than in column (6), suggesting

higher non-cash payments in larger �rms. This is consistent with Core and Guay (1999)

who reports that CEOs of larger �rms are likely to have higher equity incentives. The

negative association of CEO stock-ownership with cash payments in column (5) may be

further indication of substitution e¤ects in CEO pay. Thus, a risk averse CEO may be

paid a higher cash compensation and lesser in stock grants.

The e¤ects of board vigilance and monitoring has similar e¤ects on cash and non-cash

payments and are qualitatively similar to the estimates in columns (1)-(4).

0.4.3 Has the risk-premium in CEO pay increased in the last decade?

We examine the e¤ect of governance regulations laid down in SOX on risk of turnover and

CEO compensation contracts. We begin by dividing our samples in pre-SOX (1993-2001)

and post-SOX (2003-2010) sub-samples and estimating the compensating di¤erential for

both sub-periods. Further we analyze the e¤ect of forced turnover-risk on the individual

components of compensation and on the total compensation to analyze substitution e¤ect

in compensation design. Cohen et. al (2007) �nds evidence that post-SOX, CEOs are

paid more in bonus (cash-compensation) than incentive compensation to shield the CEOs

from some of the risk arising out of SOX regulations. We test for the e¤ect of changing

risk environment on the components of CEO pay.

A priori, it can be expected that more stringent performance targets and governance
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regulations will make the job of the CEO more risky and may lead to a higher risk

premium in pay. It may also be possible for �rms to respond to the changing risk

environment by altering performance targets to less risky measures of performance.

Table 6.5 presents the estimates of the second-stage regressions by sub-periods. Col-

umn (1)-(3) replicates the estimations for the full sample from Table 6.4. The dependent

variables for each speci�cation is mentioned explicitly in the table. Columns (4)-(6)

reports the estimations of the post-SOX sub period.

In the post-SOX sub-period, CEOs are paid 4% more in Total Pay for each percentage

point increase in risk of dismissal, which is about twice the compensating di¤erential for

the full sample. Thus, in the post-SOX period, a median CEO is paid � US$ 110,000 (4%

* US$ 2.7 million) for a percentage rise in risk of getting �red. Consistent with Cohen

et al (2007) we �nd evidence of substitution e¤ect in CEO pay in the post-SOX period.

A percentage increase in turnover risk is compensated by a 5% risk-premium in CEO

pay. Thus, a median CEO in the post-SOX period is paid �US$ 67,000 (5% * US$ 1.3

million)- in cash payments for one percent rise in risk of forced turnover, which is twice

as much the cash premium in CEO pay for the full sample period.

Further, the risk-premium in non-cash payments in the post-SOX period is insigni�-

cant. Thus, post-SOX, risk premium in pay seems to be largely driven by cash payments.

Our results indicate that �rms shield the CEOs from some of the risks of SOX regula-

tions by paying a higher compensating di¤erential in pay. It appears, the regulations on

corporate governance to monitor growth in CEO pay may have led to further increase in

CEO pay.

The other covariates retain their sign and signi�cance and are qualitatively similar

to the estimates for the full sample. There seems to be no signi�cant di¤erence in pay-

performance sensitivity in the second sub-period as compared to the full sample. The

point estimates on measures of performance are larger in the post-SOX period than
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that of the full sample but they are not signi�cantly di¤erent. The objective of SOX

regulations is to ensure better alignment of incentives and make compensation contracts

more performance sensitive. This would have led to an increase in performance sensitivity

in CEO pay. However, in response to the regulations, the �rms may have restructured

the compensation design and set low-risk performance targets for bonus payments.

Our result is di¤erent from Cohen et al (2007) who reports the sensitivity of CEO

wealth to share holder wealth decreased post-SOX. Our measure of relative performance

suggests that there has been no signi�cant di¤erence in pay-performance sensitivity post-

SOX. Cohen et al. (2007) use data from sample 1992-2006. Thus it may be possible that

their result re�ects the short-term e¤ect of SOX on pay-performance sensitivity whereas

we report a longer term e¤ect.

Firms with larger board pays more in cash compensation in the post-SOX period but

the e¤ect of board size on total pay and non-cash pay is not di¤erent from that of the

full sample. The regulations post SOX and NYSE reforms of 2002 mandates a minimum

percentage of independent directors on the board which may be re�ected in the stronger

e¤ect of board independence on CEO pay in the post-SOX period.

This evidence suggests that the post-SOX period is characterized by a higher risk-

premium in CEO pay. The dramatic growth in CEO pay in the last decade can partially

be attributed to the increasing risk of dismissal and increasing compensating di¤erential

in CEO pay. Also, the growth may in part be driven by increase in low-risk cash com-

ponent in CEO pay. The increase in cash-based compensation makes it challenging to

increase performance sensitivity of CEO compensation contracts.

0.4.4 Robustness

In this section, we discuss the alternative variables, classi�cation of turnovers and esti-
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mation methods used as robustness check for our results.

First, there has been some debate on the appropriate measure of �rm performance

(see discussion in Section 6.2.1). Thus we use alternate measures of �rm performance

to estimate pay-performance sensitivity. Using (i) Earnings Per Share (basic-excluding

extraordinary items), (ii) Pre-Tax Income and equal weighted returns on �rm stocks as

measures of performance, we �nd qualitatively similar estimates for pay performance sen-

sitivity. All the estimated coe¢ cients are low and negatively associated with probability

of forced turnover and positively associated with CEO pay. The results are not reported

for brevity.

Second, to con�rm that our results are not simply an artefact of the linear probability

model, we use logit estimation for the �rst steps. The results of the �rst stage are

presented in Table 6.6. The results report the marginal e¤ects and not the coe¢ cient

estimate. The results are very similar to the estimations using linear probability model.

However, there are di¤erences in the signi�cance level of some variables but his doesn�t

change the central �ndings of our analysis.

Third, in the spirit of Peters and Wagner (2012) we use an alternative age-based classi-

�cation of forced turnover. Peters and Wagner argues that �nancial press follows certain

types of �rms and industries more than others and hence the reporting of reasons and

analysis for CEO turnover may not be consistent across industries. Thus, we construct an

alternative indicator of forced turnover which indicates a forced turnover if the departing

CEO is less than 55 years of age and the reason for turnover is not classi�ed as death,

ill-health or immediate employment as CEO is another �rm. This method of classifying

forced turnover overestimates the number of forced turnover below the age threshold and

underestimates the number of forced turnover above the age threshold with respect to our

�rst method of classi�cation. Using this classi�cation, we identify 368 forced turnovers.

The second stage results are tabulated in Table 6.7. The parameter estimate on predicted
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turnover probability is lower (1.84) but the di¤erence of the estimate with our original

estimation (1.98) in Table 6.4 is not signi�cant. Thus, our results are robust to alternate

classi�cation of forced turnovers.

Fourth, we test the validity of our results across the distribution by performing quantile

regressions for �rm performance, board size and board busyness. The results for the

quantile regressions are reported in Table 6.8. The results are not signi�cantly di¤erent

for the di¤erent �rm performance. However, the e¤ect of the board size in the 25th

percentile on forced turnover probability and CEO pay is insigni�cant. This may suggest

that while larger boards dissipate the monitoring and vigilance of the board, a very small

board size may not also have the desired e¤ect. If the board size is too small, the directors

may be overworked and not be able to be vigilant about wide range of governance matters

These results indicate that there may exist a optimum range for board size for e¤ective

monitoring. We highlight this as an area of future research. Similar results are obtained

for board busyness. The e¤ects of busy board in the 25th percentile on CEO turnover

probability and CEO pay is insigni�cant. While a small number of directorships held

by the directors may not dissipate the strength of governance, or may indeed reveal the

competence of the directors, a larger number of board membership of the directors reduce

the strength of monitoring and vigilance.

Finally, we were concerned that the estimated compensating di¤erential in pay may be

driven largely by mechanical association in industries with high turnover rates and high

CEO pay. Therefore, we re-estimate our model excluding the High Technology industry

which has the highest turnover and the �nance sector which has experienced the highest

growth in CEO pay in the sample period. The High Tech industry in our classi�cation

consists of 45 SIC codes for high tech manufacturing (SIC codes: 35XX, 36XX, 38XX),

communications services (SIC codes: 48XX), and software and computer-related services

(SIC codes: 73XX). We classify four broadly de�ned SIC codes to constitute banking and
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�nance industry, viz. National Commercial Banks, Credit Unions, Federally Chartered,

Savings Institutions, Federally Chartered and Security Brokers, Dealers and Flotation

Companies. The SIC codes for the �rst three sectors are 60XX and for the fourth sector

is 62XX. We recognize that this may not be the exhaustive classi�cation of high tech

industries and some allied industries may have been omitted but we believe that this

would not make signi�cant di¤erence to our results. Omission of these two industries

reduces our sample to 9244 �rm-year observations. The results of estimation with the

reduced sample presented in Table 6.9 are not signi�cantly di¤erent from our original

estimation. However, the point estimate of compensating di¤erential is lower (1.87) than

the estimate with the full sample (1.98). Even if CEOs are industries that face higher

turnover are paid a higher compensating di¤erential, this is not in�uencing our �ndings

signi�cantly and the robustness tests collectively support our central �nding that the

large growth in CEO pay may be partially attributed to the compensating di¤erential in

pay for the higher risk of forced turnover.

0.5 Conclusions

There has been sustained interest in the dynamics and determinants of executive com-

pensation. Various theories have been put forward to explain the growth in CEO pay in

the recent decades. Kaplan (2004) suggests that CEO pay is largely driven by market

forces. Indicating that a signi�cant proportion of total CEO pay is equity based, Hall and

Murphy (2003) argue that CEO pay is driven by stock market valuations. Some suggests

that the recent growth in CEO pay may be attributed to the growth in average US �rm

size (Gabaix and Landier, 2008). Bebchuk and Fried (2004) indicate the possibility of

managerial entrenchment to explain the rapid growth in CEO pay. Our results add to

the literature and suggest that the rise in CEO pay in the last decade may be partially
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attributed to the risk-premium in CEO pay to compensate for the rising risk of being

dismissed from the job.

We estimate compensating di¤erentials in CEO pay for a sample of US �rms in the

period 1993-2010. Empirical evidence suggests that the growth in CEO pay can be

partially attributed to the rising hazards of forced turnover. CEOs are paid 1.5-2%

premium in pay for each percentage point increase in turnover risk, i.e. the median

CEO is paid US$ 32,200 for one percentage point rise in turnover. Further our results

indicate possible substitution e¤ect in compensation design. The di¤erential in pay is

driven largely by the increase in risk-free cash component of the total CEO pay.

We �nd a higher risk-premium in CEO pay (� 4%) in the post-SOX period (2003-

2010). In the post-SOX period we �nd a greater association of turnover risk with cash

compensation. This is consistent with Cohen et al. (2007) who reports a higher preva-

lence of cash compensation in the post-SOX period.

We examined the e¤ect of governance on CEO turnover and CEO pay. Firms with

larger and more busy boards are less likely to dismiss the CEOs and pay more. Higher

proportion of outside directors seems to have a positive e¤ect on monitoring strength of

the board.

Our results have a number of policy implications. Firstly, it furthers the understanding

on the dynamics of CEO pay setting by estimating signi�cant premium in CEO pay for

increasing risk of exit. Our results suggest partial managerial entrenchment in the form of

lower risk of forced turnover for Chairman-CEOs and CEOs with higher equity ownership.

CEO duality and higher equity ownership also increases CEO pay.

Next, our results indicate the board characteristics that may mitigate agency problems

and enhance board room vigilance and monitoring. Finally, we contribute to the debate

on SOX. Empirical evidence suggests a higher risk-premium in CEO pay in the post-

SOX period, indicating that whilst the CEO pay and turnover probability are becoming
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increasingly performance sensitive, CEOs are paid a higher premium as compensating

di¤erential for rising risk of being dismissed.
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Figure 1(a): Total CEO Pay and Cash Compensation: 1992-2009

Figure 1(b): Number of Total CEO Turnovers and Forced Turnovers: 1993-2010
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TABLE 1

Variable Descriptions

Variable Descriptions Source

Turnover Indicator for event of CEO exit for a �rm in a given year Execucomp

Tenure Length of CEO tenure in a �rm (in Years) Execucomp

CEO Pay Salary + Bonus + Stock awards + LTI +RSU Execucomp

+ Option Awards + Nonequity Incentives in �000 US$ Execucomp

RSU Restricted Stock Units Execucomp

LTI Long Term Incentives Execucomp

EBIT Earnings Before Interest and Taxes = CRSP

Revenue �Operating expenses + Non-operating income CRSP

ROA Return on Assets = Net Pro�t/Total Assets CRSP

Value Weighted Return Weighted average of all stock returns, weights given by CRSP

the market value of the stock issue (price*shares outstanding) CRSP

at the end of the previous trading period.

Benchmarked Value Di¤erence of �rm�s annual value weighted return from CRSP

Weighted Return that of the median �rm in the 2-digit SIC level

Termination Severance Pay entitlement of the CEO Execucomp

Payment in events of involuntary turnover, �000 US$ DEF 14A

CEO Share Percentage of equity holdings of Execucomp

Ownership individual CEO in a �rm

Board Size Number of Directors on a board RiskMetrics

Board Independence Percentage of outside Directors on the board RiskMetrics

Board Busyness Average number of directorships held by the Directors RiskMetrics

CEO Duality Indicator for Chairman-CEOs RiskMetrics
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TABLE 2: Sample Characteristics
Panel A: Full Sample

N Mean Median SD Max Min
CEO pay (�000 US$) 15121 4329.13 1610.22 10252.03 295136.40 0.01
Salary (�000 US$) 15121 600.92 543.84 335.25 5613.20 40.00
Bonus (�000 US$) 15081 564.06 191.82 1678.68 76951.00 0.00
Cash Compensation (�000 US$) 15121 1164.98 800.00 1782.24 77926.00 70.00
Non-Cash Compensation (�000 US$) 15121 1725.24 920.80 2486.75 69850.63 -12465.61
Tenure (Years) 15121 9.33 7.81 10.95 63.93 2.57
ROA (�000 US$) 14748 2.53 3.81 43.38 3551.35 -1314.88
Average Value 14765 0.0033 0.0115 0.0494 0.1105 -0.1846
weighted Return
Termination Payment 15081 1393.78 0.00 7272.403 241089.80 0.00
(�000 US$)
Sale (�000 US$) 15121 4137.88 9259.39 13858.90 425071.00 0.03
CEO Share 15081 0.7022 0.00 3.83 87.60 0.00
Ownership (%)
Board Size 11522 9.52 9.00 2.63 34.00 3.00
Outside Directors (%) 11522 69.24 76.93 23.33 80.00 21.00
No. of Directorships 11522 2.73 3.10 8.61 14.00 0.00

Panel B: Reduced Sample for Governance Controls

N Mean Median SD Max Min
CEO pay (�000 US$) 11522 5016.63 3661.76 9724.10 295136.40 1348.88
Salary (�000 US$) 11522 699.35 603.00 276.30 5613.20 320.00
Bonus (�000 US$) 11522 891.88 553.49 1241.05 76951.00 379.99
Cash Compensation (�000 US$) 11522 1621.21 1201.50 1450.10 77926.00 713.50
Non-Cash Compensation (�000 US$) 11522 3444.55 2080.67 1884.39 69850.63 -12465.61
Tenure (Years) 11522 8.65 7.03 9.29 63.93 2.57
ROA (�000 US$) 11522 8.61 11.20 39.71 3551.35 -1053.14
Average Value 11522 0.0109 0.0226 0.0094 0.1105 -0.1846
weighted Return
Termination Payment 11522 1567.50 0.00 6757.20 241089.80 0.00
(�000 US$)
Sale (�000 US$) 11522 5371.66 9879.15 9024.67 425071.00 2190.03
CEO Share 11522 0.7022 0.00 3.83 87.60 0.00
Ownership (%)
Board Size 11522 9.52 9.00 2.63 34.00 3.00
Outside Directors (%) 11522 69.24 76.93 23.33 80.00 21.00
No. of Directorships 11522 2.73 3.10 8.61 14.00 0.00

38



TABLE 3: Sample Characteristics by Sub-periods

1993-2001 2003-2010 1993-2010

No. of �rms 1632 1884 2755

No. of CEOs 1614 1860 2703

No. of CEO exits 258 597 855

Number of Forced exits 104 256 360

% of CEO exits 16% 32.10% 31.63%

% of Forced exits 6.63% 13.76% 13.42%

Total Observations 6923 7271 15121

External CEO 691 1044 1412

Mean Tenure (in Years) 10.73 5.89 9.33

Mean CEO Pay (�000 US$) 2583.84 6166.02 4329.13

Mean Salary (�000 US$) 477.66 719.34 600.92

Mean Bonus (�000 US$) 494.47 620.39 564.06

Mean Cash Compensation (�000 US$) 972.13 1339.74 1164.98

Mean Non-Cash Compensation (�000 US$) 2024.54 1506.53 1725.24

Mean Annual Value 0.0021 0.0053 0.0033

weighted Return

Mean Termination 1137.66 1911.21 1393.78

payment (�000 US$)

Mean Sale (�000 US$) 2530.35 5739.32 4137.88

Mean CEO Share 0.1738 1.288 0.7022

Ownership (%)

Mean Board Size 11.23 9.31 9.52

Mean Outside Directors (%) 7.67 27.94 19.72

Mean No. of Directorships 1.99 2.88 2.73
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TABLE 4:
Linear Probability of Forced Turnovers

(1) (2) (3) (4)
Co-E¢ cient Co-E¢ cient Co-E¢ cient Coe¢ cient

Tenure 0.000019*** 0.000011** 0.000016*** 0.000013**
(0.000) (0.004) (0.000) (0.002)

Tenure2 -0.00008 -0.00006 -0.00007 -0.00006
(0.118) (0.121) (0.223) (0.210)

ROA -0.00011** -0.00013**
(0.038) (0.018)

ROAt�1 -0.00010** -0.00011**
(0.035) (0.030)

ROAt�2 -0.00006* -0.0008*
(0.060) (0.058)

Benchmarked Value -0.00042** -0.00073**
Weighted Return (0.025) (0.022)
Benchmarked Value -0.00039** -0.00065**
Weighted Returnt�1 (0.028) (0.025)
Benchmarked Value -0.00013* -0.00051*
Weighted Returnt�2 (0.055) (0.069)
Firm Size -0.0017* -0.0014* -0.0017* -0.0013*
(Ln Sales) (0.079) (0.087) (0.076) (0.078)
Termination Payment -0.0047** -0.0038** -0.0042** -0.0035**

(0.014) (0.016) (0.014) (0.016)
�VWR 0.0051** 0.0033** 0.0047** 0.0031**

(0.012) (0.008) (0.010) (0.005)
Externally 0.0008 0.0011 0.0008 0.0017
Hired CEO (0.211) (0.325) (0.234) (0.330)

Percentage -0.0008** -0.009**
Stock Holding (0.013) (0.006)
CEO Duality -0.040*** -0.043***

(0.000) (0.000)
Board Size -0.0002** -0.0007**

(0.010) (0.005)
Board 0.0006** 0.0009**
Independence (0.028) (0.011)
Board Busyness 0.0009* 0.0008*

(0.058) (0.055)
Year Dummies Yes Yes Yes Yes
Adj R2 0.243 0.299 0.231 0.284
F-statistics 30.95 32.03 36.89 38.22

Dependent variable is an indicator for Forced Turnover, equals to �1�if a CEO
is dismissed in a given year, �0�otherwise.
Column (1) estimates the sensitivity of turnover risk to accounting measures
of �rm performance. Column (3) estimates the sensitivity of hazard to relative
performance of �rm�s stocks. Speci�cations (3) and (4) additionally control
for board size and composition.
Models are estimated with robust standard errors to control for
heteroskedasticity. *, **, *** indicate signi�cance at 10%, 5% and 1% levels
respectively. The p-values are given in the brackets.
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TABLE 5: Estimations of Compensating
Di¤erential in CEO pay

(1) (2) (3) (4) (5) (6)
Dependent Ln Pay Ln Pay Ln Pay Ln Pay Ln Cash LnNon-Cash
Variable

Predicted Probability 1.474*** 1.612*** 1.788*** 1.984*** 2.922*** 0.938**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.031)

Tenure 0.00066*** 0.00064*** 0.00058*** 0.00056*** 0.00067*** 0.00093**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.004)

Tenure2 -0.00037 -0.00030 -0.00034 -0.00029 -0.00013 -0.00022
(0.111) (0.123) (0.121) (0.133) (0.210) (0.194)

ROA 0.0010** 0.00094**
(0.036) (0.011)

ROAt�1 0.0018** 0.00092*
(0.048) (0.045)

ROAt�2 0.0012 0.00081
(0.111) (0.108)

Benchmarked Value 0.0021*** 0.0021*** 0.0016* 0.0038**
Weighted Return (0.000) (0.000) (0.071) (0.012)
Benchmarked Value 0.0023** 0.0017** 0.0014 0.0023**
Weighted Returnt�1 (0.015) (0.022) (0.119) (0.041)
Benchmarked Value 0.0018 0.0016 0.0007 0.0020
Weighted Returnt�2 (0.122) (0.117) (0.136) (0.144)
Firm Size 0.418*** 0.409*** 0.411*** 0.402*** 0.261*** 0.501***
(Ln Sales) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

�VWR 0.072** 0.057** 0.069** 0.058** 0.113** 0.044**
(0.014) (0.009) (0.012) (0.003) (0.001) (0.027)

Externally 0.236** 0.194** 0.241** 0.195** 0.287** 0.169**
Hired CEO (0.021) (0.015) (0.023) (0.019) (0.010) (0.035)
Percentage Stock 0.00084** 0.00021** -0.114*** 0.0094**
Holding (0.033) (0.035) (0.000) (0.002)
CEO Duality 0.638*** 0.641*** 0.367*** 0.419**

(0.000) (0.000) (0.000) (0.007)
Board Size 0.0022** 0.0037** 0.0012** 0.0033**

(0.010) (0.008) (0.003) (0.027)
Board -0.0018* -0.0021* -0.0008* -0.0019*
Independence (0.061) (0.059) (0.079) (0.088)
Board 0.0034** 0.0030** 0.0001* 0.0021**
Busyness (0.028) (0.033) (0.052) (0.022)
Year Dummies No No No No No No
Adj R2 0.250 0.248 0.266 0.253 0.201 0.339

Models are estimated with robust standard errors to control for
heteroskedasticity. *, **, *** indicate signi�cance at 10%, 5% and
1% levels respectively. The p-values are given in the brackets.
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TABLE 6: Comparison of Compensating Di¤erential

by Sub-Periods

Full Sample (1993-2010) Post-SOX (2003-2010)

(1) (2) (3) (4) (5) (6)

LnPay LnCash LnNonCash LnPay LnCash LnNonCash

Predicted Probability 1.984*** 2.922*** 0.938** 4.072** 5.037*** 0.419*

(0.000) (0.000) (0.031) (0.001) (0.000) (0.053)

Benchmarked value 0.0021*** 0.0016* 0.0038** 0.0019** 0.0012* 0.0026**

weighted return (0.000) (0.071) (0.012) (0.022) (0.070) (0.010)

Benchmarked value 0.0017** 0.0014 0.0023** 0.0011** 0.0010* 0.0016**

weighted returnt�1 (0.022) (0.119) (0.041) (0.013) (0.060) (0.011)

Benchmarked value 0.0016 0.0007 0.0020 0.0018 0.0002 0.0014

weighted returnt�2 (0.117) (0.136) (0.144) (0.147) (0.206) (0.156)

Firm Size 0.402*** 0.261*** 0.501*** 0.386*** 0.249*** 0.426***

(Ln Sales) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

�VWR 0.058** 0.113** 0.044** 0.067** 0.145** 0.029**

(0.003) (0.001) (0.027) (0.011) (0.006) (0.033)

Externally 0.195** 0.287** 0.169** 0.199** 0.295** 0.167**

Hired CEO (0.019) (0.010) (0.035) (0.026) (0.014) (0.033)

CEO Duality 0.641*** 0.367*** 0.419** 0.479*** 0.352** 0.413**

(0.000) (0.000) (0.007) (0.000) (0.005) (0.007)

Board Size 0.0037** 0.0012** 0.0033** 0.0044** 0.0038** 0.0048**

(0.008) (0.003) (0.027) (0.005) (0.004) (0.002)

Board -0.0021* -0.0008* -0.0019* -0.0034** -0.0040** -0.0044**

Independence (0.059) (0.079) (0.088) (0.019) (0.011) (0.008)

Columns (1)-(3) reports estimations for the full sample and columns (4) -(6)

reports estimates for the post-SOX sub period (2003-2010).

Models are estimated with robust standard errors to control for

heteroskedasticity. *, **, *** indicate signi�cance at 10%, 5% and

1% levels respectively. The p-values are given in the brackets.
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TABLE 7:
Logit Estimation of Forced Turnovers

(1) (2)
Co-E¢ cient Co-E¢ cient

Tenure 0.00024** 0.00021**
(0.012) (0.009)

Tenure2 -0.0011 -0.0010
(0.495) (0.434)

ROA -0.00020**
(0.027)

ROAt�1 -0.00017**
(0.034)

ROAt�2 -0.00012*
(0.083)

Benchmarked Value -0.00089**
Weighted Return (0.031)
Benchmarked Value -0.00081**
Weighted Returnt�1 (0.033)
Benchmarked Value -0.00071*
Weighted Returnt�2 (0.081)
Firm Size -0.0011 -0.0014
(Ln Sales) (0.103) (0.111)
Termination Payment -0.0055** 0.0047**

(0.019) (0.026)
�VWR 0.0038** 0.0030**

(0.019) (0.011)
Percentage -0.0013** -0.0015**
Stock Holding (0.023) (0.019)
CEO Duality -0.032** -0.038**

(0.009) (0.013)
Board Size -0.0006** -0.0009**

(0.018) (0.015)
Board 0.0005** 0.0007**
Independence (0.037) (0.041)
Board Busyness 0.0015* 0.0013*

(0.063) (0.067)
Year Dummies Yes Yes
Adj R2 0.178 0.192

Dependent variable is an indicator for Forced Turnover, equals to �1�if a CEO
is dismissed in a given year, �0�otherwise.
Column (1) estimates the sensitivity of forced turnover risk to accounting measures
of �rm performance. Column (3) estimates the sensitivity of hazard to relative
performance of �rm�s stocks. Speci�cations (3) and (4) additionally control
for board size and composition.
Models are estimated with robust standard errors to control for
heteroskedasticity. *, **, *** indicate signi�cance at 10%, 5% and 1% levels
respectively. The p-values are given in the brackets.
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TABLE 8: Estimations of Compensating Di¤erential
with Alternate De�nition of Forced Turnover

(1) (2) (3)
Dependent Ln Pay Ln Cash LnNon-Cash
Variable
Predicted Probability 1.843*** 2.916*** 0.938**

(0.000) (0.000) (0.031)
Tenure 0.00054*** 0.00067*** 0.00093**

(0.000) (0.000) (0.004)
Tenure2 -0.00030 -0.00013 -0.00022

(0.123) (0.209) (0.194)
Benchmarked Value 0.0021*** 0.0017* 0.0038**
Weighted Return (0.000) (0.073) (0.012)
Benchmarked Value 0.0019** 0.0015 0.0023**
Weighted Returnt�1 (0.015) (0.116) (0.041)
Benchmarked Value 0.0016 0.0007 0.0020
Weighted Returnt�2 (0.122) (0.136) (0.144)
Firm Size 0.404*** 0.261*** 0.501***
(Ln Sales) (0.000) (0.000) (0.000)
�VWR 0.058** 0.111** 0.044**

(0.005) (0.002) (0.027)
Externally 0.193** 0.283** 0.168**
Hired CEO (0.019) (0.013) (0.035)

Percentage Stock 0.00020** -0.114*** 0.0094**
Holding (0.035) (0.000) (0.002)
CEO Duality 0.641*** 0.367*** 0.419**

(0.000) (0.000) (0.007)
Board Size 0.0035** 0.0012** 0.0033**

(0.007) (0.007) (0.024)
Board -0.0021* -0.0008* -0.0019*
Independence (0.057) (0.078) (0.088)
Board 0.0030** 0.0001* 0.0021**
Busyness (0.033) (0.052) (0.022)
Year Dummies No No No
Adj R2 0.253 0.201 0.339

Models are estimated with robust standard errors to control for
heteroskedasticity. *, **, *** indicate signi�cance at 10%, 5% and
1% levels respectively. The p-values are given in the brackets.
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TABLE 9: Estimations of Compensating Di¤erential:
Quantile Regressions

(1) (2) (3)
Dependent Ln Pay Ln Cash LnNon-Cash
Variable

Predicted Probability 1.984*** 2.922*** 0.938**
(0.000) (0.000) (0.031)

Tenure 0.00056*** 0.00067*** 0.00093**
(0.000) (0.000) (0.004)

Tenure2 -0.00029 -0.00013 -0.00022
(0.133) (0.210) (0.194)

Benchmarked Value
Weighted Return
Lower quartile- 0.0019*** 0.0009* 0.0020**

Median (0.000) (0.077) (0.028)
Median-Upper 0.0022*** 0.0016* 0.0038**
Quartile (0.000) (0.079) (0.011)

Upper Quartile 0.0031*** 0.0022* 0.0053**
(0.000) (0.066) (0.008)

Firm Size 0.402*** 0.261*** 0.501***
(Ln Sales) (0.000) (0.000) (0.000)
Board Size
Lower quartile- 0.0013 0.0006 0.0024

Median (0.108) (0.122) (0.116)
Median-Upper 0.0037** 0.0012** 0.0033**
Quartile (0.008) (0.003) (0.027)

Upper Quartile 0.0043** 0.0022** 0.0037**
(0.004) (0.003) (0.015)

Board
Independence
Lower quartile- -0.0014* -0.0002* -0.0016*

Median (0.067) (0.081) (0.073)
Median-Upper -0.0021* -0.0008* -0.0019*
Quartile (0.059) (0.079) (0.088)

Upper Quartile -0.0041** -0.0022* -0.0032*
(0.047) (0.055) (0.075)

Board
Busyness
Lower quartile- 0.0017 0.00005 0.0009

Median (0.132) (0.127) (0.116)
Median-Upper 0.0030** 0.0001* 0.0021**
Quartile (0.033) (0.052) (0.022)

Upper Quartile 0.0043** 0.0011** 0.0029**
(0.023) (0.044) (0.013)

Year Dummies No No No
Adj R2 0.253 0.201 0.339

Models are estimated with controls for lagged performance,
CEO duality and CEO shareholding but are not reported for
brevity.
Models are estimated with robust standard errors to control for
heteroskedasticity. *, **, *** indicate signi�cance at 10%, 5% and
1% levels respectively. The p-values are given in the brackets.
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TABLE 10: Estimations of Compensating Di¤erential:
Sample without Finance and High Tech Industry

(1) (2) (3)
Dependent Ln Pay Ln Cash LnNon-Cash
Variable

Predicted Probability 1.873*** 2.808*** 0.917**
(0.000) (0.000) (0.022)

Tenure 0.00068*** 0.00046** 0.00089**
(0.000) (0.009) (0.007)

Tenure2 -0.00027 -0.00017 -0.00024
(0.124) (0.188) (0.191)

Benchmarked Value 0.0011*** 0.0025* 0.0053**
Weighted Return (0.000) (0.057) (0.010)
Benchmarked Value 0.0009** 0.0017 0.0034**
Weighted Returnt�1 (0.018) (0.111) (0.037)
Benchmarked Value 0.0007 0.0011 0.0029
Weighted Returnt�2 (0.108) (0.121) (0.138)
Firm Size 0.408*** 0.260*** 0.517***
(Ln Sales) (0.000) (0.000) (0.000)
�VWR 0.056** 0.115** 0.049**

(0.006) (0.003) (0.025)
Externally 0.144** 0.255** 0.159**
Hired CEO (0.033) (0.021) (0.037)

Percentage Stock 0.00027** -0.114*** 0.0091**
Holding (0.023) (0.000) (0.008)
CEO Duality 0.636*** 0.363*** 0.413**

(0.000) (0.000) (0.006)
Board Size 0.0033** 0.0009** 0.0035**

(0.015) (0.013) (0.027)
Board -0.0018** -0.0008* -0.0019*
Independence (0.047) (0.064) (0.069)
Board 0.0037** 0.0001** 0.0021**
Busyness (0.021) (0.045) (0.027)
Year Dummies No No No
Adj R2 0.248 0.199 0.333

Models are estimated with robust standard errors to control for
heteroskedasticity. *, **, *** indicate signi�cance at 10%, 5% and
1% levels respectively. The p-values are given in the brackets.
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