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Abstract 

Despite the common belief that board independence should improve board monitoring, existing 
evidence on such a relation is far from conclusive. In addition, there is little prior evidence on whether 
board committee independence matters for board monitoring. I shed new light on these issues by 
investigating the potential causal relation between board and committee independence and forced CEO 
turnover in a natural experiment setting provided by the passage of the Sarbanes-Oxley Act (SOX) and 
the ensuing changes in NYSE and Nasdaq listing rules. Using propensity score matching and a 
difference-in-difference approach, I find that firms forced to make either of two structural changes to 
their boards have significantly raised the sensitivity of forced CEO turnover to firm performance. 
More specifically, firms that moved to a majority of independent directors or to a fully independent 
nominating committee after SOX experience increased sensitivity of forced CEO turnover to 
performance. To the extent that the effectiveness of board monitoring is positively related to the 
sensitivity of forced CEO turnover to firm performance, this study offers new evidence from 
exogenous shocks to board structure that greater board or nominating committee independence leads 
to more effective monitoring.  
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1. Introduction 

In modern corporations, separation of ownership and control creates conflicts of interests 

between shareholders and managers. Even though shareholders own the firm, decision management is 

delegated to professional managers. To ensure that managers work in shareholder interests, boards of 

directors are charged with the duty of representing shareholders to monitor and discipline 

management. How effective is this monitoring? There is much evidence to show that this monitoring 

has historically not been particularly effective (e.g., Jensen, 1993; Bebchuk and Fried, 2003) and, for 

some firms in some time periods, it has completely failed as highlighted by the corporate scandals in 

2001 and 2002 in the U.S.  How can board monitoring be improved? What are the characteristics of 

boards that would induce more effective monitoring? These are important questions facing 

researchers, regulators and investors.  

However, despite the importance of these questions, most of the existing evidence on the 

relations between board characteristics and board monitoring as reflected in CEO compensation and 

turnover decisions is plagued by the endogeneity problem identified by Hermalin and Weisbach (1998, 

2003). As a result, it is unclear whether the documented relations are causal. In a recent paper, 

Guthrie, Sokolowsky and Wan (2010) revisit the evidence in Chhaochharia and Grinstein (2009). To 

circumvent the endogeneity problem, they examine changes in CEO compensation before and after the 

passage of Sarbanes-Oxley Act (SOX) and find that level of CEO compensation did not significantly 

change in  firms that are forced to have majority of independent directors on board and surprisingly, 

CEO total pay actually increases in firms that are forced to adopt fully independent compensation 

committees, compared with firms that are not affected by these new exchange rules. Guthrie, 

Sokolowsky and Wan (2010) suggests that their evidence casts serious doubts on the effectiveness of 

independent directors in monitoring CEOs and on the effect of board (committee) independence on 

board monitoring.  
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In this study, we shed new light on these issues by examining the causal relation between 

board (committee) independence and forced CEO turnover. A basic requirement for any effective 

corproate governance system is that poorly-performing CEOs are identified and replaced in a timely 

manner. In contrast, the level of CEO total pay is subject to different interpretations and there is 

continuing debate on whether high level of CEO pay is necessarily an indication of agency problems 

in firms. For example, while Bebchuk and Fried (2003) argue that ineffective internal governance 

systems are responsible for the ever rising CEO pays, Gabaix and Landier, (2008) points to the 

competition for managerial talent as the main driving force behind it. Therefore, the sensitivity of 

forced CEO turnover to firm performance is likely to be a cleaner measure of effectiveness of board 

monitoring than the level of CEO compensation. According to Hermalin and Weisbach (2003), “one 

way to evaluate the board’s effectiveness is to look at the quality of these (CEO turnover) decisions.”  

To overcome the well-known problem of endogeneity of board structure, we use the changes 

in NYSE and Nasdaq listing standards following the passage of the Sarbanes-Oxley Act (SOX 

hereafter) in 2002 to identify exogenous variation in board structures and examine how board structure 

changes associated with three new listing rules have affected forced CEO turnover policies. We 

undertake difference-in-difference (DD) analysis, where we exploit the fact that some firms were 

forced to change their boards, while other firms were in compliance with the new listing rules before 

the passage of SOX. We pay special attention to the self-selection of firms that were compliant and 

non-compliant with the new exchange rules before the passage of SOX and conduct a propensity-score 

matching of treatment and control firms prior to undertaking a DD analysis. This self-selection issue is 

neglected by prior studies such as Chhaochharia and Grinstein (2009), Guthrie, Sokolowsky and Wan 

(2010) and Dahya, McConnell and Travlos (2002); however, we find that taking it into account is 

crucial for obtaining unbiased and robust inferences.    

In 2001 and 2002, major scandals at several prominent U.S. public companies such as Enron, 

Tyco, and WorldCom due to poor corporate governance shocked investors and exposed serious 
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shortcoming in the roles of boards of directors and auditors of U.S. public firms. To bolster investor 

confidence and “strengthen corporate governance practices of listed companies”, the U.S. Congress 

passed the Sarbanes-Oxley Act in 2002.  Pursuant to SOX and at SEC “urging”, the NYSE and 

Nasdaq adopted new listing rules. Approved by the SEC on November 4, 2003, these rules set specific 

requirements on board structure and non-management director meetings3

 We find firms that lacked a majority of independent directors prior to the passage of SOX 

experience a significant increase in the sensitivity of forced CEO turnover to firm performance, 

measured by both market-adjusted stock return and industry-adjusted change in EBIT. Similarly, we 

find firms that before SOX had no nominating committee or lacked fully independent nominating 

committee also experience a larger increase in the sensitivity of forced CEO turnover to firm 

performance after meeting the new requirement than firms that previously met the requirement. Both 

results hold even after we control for whether the firm was in compliance with the other two listing 

rules we study. The evidence supports the hypothesis that independent directors are more intensive at 

monitoring the CEOs than insiders do ceteris paribus. Furthermore, the evidence suggests that having 

fully independent nominating committees is important to board monitoring even in firms that already 

have majority of independent directors.  

. The main provisions of 

these rules require that each listed company (1) must have a majority of independent directors; (2) 

must have nominating, compensation, and audit committees composed entirely of independent 

directors; (3) must have regular executive sessions attended solely by non-management directors. We 

identify three new listing rules that are likely to have significant impacts on forced CEO turnover 

decisions in affected firms. They are rules that require boards of directors of public firms to have a 

majority of independent directors and fully independent nominating and audit committees 

respectively.   

                                                           
3 For more detailed discussion on the new exchange rules, see Chhaochharia & Grinstein (2007) who use the 
passage of SOX to study the relation between CEO compensation and board structure. 
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However, we find no evidence that the patterns of forced CEO turnovers in firms not in 

compliance with the new independent audit committee requirement (i.e. the committee must be 

comprised entirely of independent directors) significantly change after firms comply with the rule, 

compared to firms previously in compliance with the rule. Nevertheless, we do not interpret this as 

evidence that audit committee independence has no effect on forced CEO turnover. This conclusion is 

because we find that post-SOX changes in composition of audit committees in most firms are 

preceded by the earlier implementation of sections 906 and 302 of SOX, which require that CEOs and 

CFOs in U.S. public firms to certify their financial reports. The purpose of these two sections is to 

hold CEOs and CFOs be ultimately responsible for their firm’s financial reporting. Section 906 

imposes criminal penalties for knowingly certify fraudulent financial reports and section 302 imposes 

civil liabilities for false certification. To the extent that the prior implementation of sections 906 and 

302 of SOX improves the quality of accounting numbers and board confidence in the accuracy of 

these numbers, it is likely that the incremental effect of the ensuing changes in audit committee 

independence is quite limited. Consistent with this conjecture, we find evidence that there is a 

significant increase in the sensitivity of forced CEO turnover to accounting operating performance in 

all firms in our sample after the implementation of sections 906 and 302 of SOX.  The only conclusion 

we draw from the evidence on audit committee independence is that the effect of the 2003 new listing 

rule on audit committee independence does not seem to have any significant incremental effect on 

forced CEO turnover in firms that are affected by this listing rule beyond that due to the 

implementation of sections 906 and 302 of SOX. 

This study makes important contributions to policy debates on regulation of boards of 

directors. Although regulators often target board (committee) independence as a way to improve 

quality of board oversight, these regulations are based on weak to non-existent empirical evidence. We 

provide the first statistically credible evidence that clearly establish a causal relation between board 

and nominating committee independence and the sensitivity of forced CEO turnover to firm 
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performance. To the extent that sensitivity of forced CEO turnover to firm performance is positively 

related to effectiveness of board monitoring, our evidence suggests that an increase in board or 

nominating committee independence improves quality of board oversight. Both Denis and Denis 

(1995) and Huson, Malatesta and Parrino (2004) find that forced CEO turnovers are on average 

associated with significantly positive abnormal stock returns around turnover announcements and with 

significant improvements in firm operating performance afterwards4

Our evidence on the effect of nominating committee independence on forced CEO turnover is 

especially important to the debate because, in related studies, Chhaochharia and Grinstein (2009) find 

that new exchange rules on nominating and compensation committee independence have no 

significant effect on CEO compensation, while Guthrie, Sokolowsky and Wan (2010) find that the 

compensation committee indepenence requirement actually increases CEO total pay. Since board 

committee independence may weaken its advisory function in firms where inside directors play an 

important advisory role (Adams and Ferreira, 2007; Coles, Daniel and Naveen, 2008), if board 

committee independence does not improve board monitoring, then regulatory mandates for board 

committee independence are more likely to be counterproductive. Hence, based on the Chhaochharia 

and Grinstein (2009) and Guthrie, Sokolowsky and Wan (2010) evidence, one may suspect that 

regulations on board committee independence are unnecessary or even detrimental to shareholders. In 

contrast to the evidence on CEO compensation, our evidence on forced CEO turnover suggests that the 

mandated change in nominating committee independence is beneficial to shareholders and is thus 

warranted in at least some firms.  

. The combined evidence strongly 

suggests that the mandated increase in board and nominating committee independence is beneficial to 

shareholders, at least in firms where outsiders can also play important advising roles.  

                                                           
4 Huson, Malatesta and Parrino (2004) employ the performance-based control group matching method advocated 
by Barber and Lyon (1996) to address concerns for mean revision in accounting performance. Besides 
improvement in firm operating performance after forced CEO turnover, they also find that turnover 
announcement stock returns are positively related to future improvements in firm performance.    
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The rest of the paper is organized as follows. Section 2 develops our main hypotheses and 

reviews the literature on board independence and CEO turnover. Section 3 describes the empirical 

methodology. Section 4 describes the data and sample. Section 5 describes the construction of 

matched samples. Section 6 reports the empirical results. Section 7 conducts robustness checks. 

Section 8 concludes.  

2. Hypothesis development and literature review 

Most people believe that independent directors are more effective at monitoring. Fama (1980) 

and Fama and Jensen (1983)  argue that outside directors have incentives to develop their reputations 

as decision control experts in the labor market, which provides them with incentives to monitor more 

carefully. On the other hand, inside directors are in general unable or unwilling to challenge the 

incumbent CEO because their careers are often tied directly to the good will of the CEO (Weisbach, 

1988).  According to the proposition in Fama (1980), the percentage of independent directors on 

boards or board committees should be positively related to the quality of board oversight. This view 

has greatly influenced corporate governance regulations which often specify the minimum number or 

percentage of independent directors on corporate boards or board committees as a way to improve 

quality of board oversight. However, there are several reasons to doubt whether increasing the number 

or percentage of independent directors may significantly improve board monitoring. First, as pointed 

out by Hermalin and Weisbach (1998), a director reputation of not making trouble for CEOs can also 

be potentially valuable to independent directors. Second, independent directors often face severe 

limitations on their access to firm specific information, which seriously undercuts their ability to 

effectively monitor CEOs (Jensen, 1993). Third, independent directors typically do not have 

substantial equity stakes in firms they monitor, so they do not have large financial incentives to 

carefully monitor CEOs. Lastly, increasing the number of independent directors aggravates the 

independent director’s free-rider problem (Harris and Raviv, 2008). The net effect of these conflicting 

incentives on independent directors requires further empirical investigation. The mixed evidence in 
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two recent CEO compensation studies, Chhaochharia and Grinstein (2009) and Guthrie, Sokolowsky 

and Wan (2010), shows that we are far from having a clear understanding of the effectiveness of 

independent director monitoring. 

In the CEO turnover literature, a number of prior studies have found that board independence 

as measured by the percentage of independent directors on the board is positively related to either the 

likelihood of forced CEO turnover (Huson, Parrino, & Starks, 2001) or the sensitivity of forced CEO 

turnover to performance (Weisbach, 1988; Fich and Shivdasani, 2006;  Faleye, 2007; Bhagat and 

Bolton, 2008) 5,6

                                                           
5 One most often used term is outside directors which potentially include non-employee directors who may have 
other ties to the management, such as a business relationship. These outside directors do not met the definition of 
independent director in RiskMetrics which is the definition used in this paper.    

. However, since all these studies take a cross-sectional regression approach, it is 

difficult to conclude from these studies that the relationships they uncover are causal (Hermalin and 

Weisbach, 2003). This is because board attributes are usually endogenously determined. The 

percentage of independent directors may be related to forced CEO turnover decisions through a third 

unobservable variable, which drives the relationships that these studies document. To illustrate this 

point, we can consider the Hermalin and Weisbach (1998) model of board and CEO power. In their 

model, the CEO bargains with the board over new director nominations. The CEO wants to nominate 

directors who have close ties to her, while the board of directors wants the opposite. As perceived 

CEO talent increases, so does the bargaining power of the CEO. Hence, more talented CEOs are on 

average associated with less independent boards. As a result, the empirically observed relation 

between board independence and CEO turnover can be actually driven by the fact that board is apt to 

act more slowly in firing a highly talented CEO in response to poor performance. In reality, the 

endogenous relations between board (committee) independence and board decisions can be quite 

complicated. Since many of the omitted variables that drive the endogenous relations are 

6 Except for (Weisbach, 1988), these studies only provide evidence on either accounting-based firm performance 
or stock returns alone but not both.  
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unobservable, the econometric solution eventually lies in finding effective instrumental variables or 

exogenous shocks that substantially alter board structure.   

Dahya, McConnell and Travlos (2002) represents an effort to overcome the endogeneity 

problem. In December 1992, the Cadbury Committee issued recommendations for U.K. corporate 

boards called the Code of Best Practices. The two key recommendations are that boards of publicly 

traded companies include at least three nonexecutive directors and that the positions of CEO and 

Chairman be held by two separate individuals. They find that when U.K. firms adopted the Cadbury 

recommendations, CEO turnover increased and its relation with performance became stronger. 

Although this evidence points to a potential causal relation between board independence and CEO 

turnover policies, it has several shortcomings. First, the adoption of the Code is not completely 

mandatory. Firms that choose not to comply with the Code are only required to provide an explanation 

for why they are not in compliance with the Code to the London Stock Exchange (LSE). Thus, the 

change in board composition in firms that adopted the recommendations may not be completely 

exogenous. Second, Dahya, McConnell and Travlos do not control for self-selection of firms that were 

compliant and non-compliant with the Code prior to the issuance of the Code. We find that performing 

a propensity-score matching of treatment and control firms in our sample is crucial for obtaining 

correct inferences. Third, they compare changes in patterns of CEO turnover before and after the 

issuance of the Code in the subsample of firms that adopted the Code afterwards and in the subsample 

of firms previously in compliance with the Code separately. Unlike DD approach we take, their 

approach does not allow a statistical test on whether changes in the pattern of CEO turnover in firms 

that adopted the Code are statistically significant relative to firms that were previously in compliance 

with the Code. Fourth, their study only shows that the sensitivity of CEO turnover to performance 

increased in firms that adopted the Code; it does not show whether the sensitivity also changed in 
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firms that already complied with the Code at the time of its issuance7

To address the endogeneity in the relation between board (committee) independence and CEO 

turnover and to provide evidence on U.S. firms, this study uses the changes in NYSE and Nasdaq 

listing rules following the passage of the Sarbanes-Oxley Act (SOX hereafter) in 2002 to identify 

exogenous variation in board structures. We believe that this change in listing requirements provides a 

more exogenous shock than the Cadbury Committee recommendations studied by Dahya, McConnell 

and Travlos (2002) because the new NYSE and Nasdaq listing rules are mandatory and have clear 

compliance deadlines

. If there is a time trend in the 

relation between CEO turnover and firm performance in U.K. listed firms in general, then the increase 

in the sensitivity of CEO turnover to performance in firms that adopted the Code may not be due to 

changes in board independence. Lastly, it is unclear whether their results apply outside the U.K. to 

firms in other countries, including the U.S. 

8

We identify two board committees whose independence may affect CEO turnover – the first is 

the nominating committee and the second is the audit committee. We hypothesize that boards with 

independent nominating committees may be more effective at removing poorly performing CEOs than 

do other boards ceteris paribus for two reasons. First, boards with independent nominating committees 

. Furthermore, not only do these rule changes allow us to revisit the question of 

how overall board independence affects CEO turnover, but it also allows us to investigate whether 

board committee independence affects CEO turnover. To our knowledge, this latter relation has not 

been explored yet in the CEO turnover literature.  

                                                           
7 We replicated their approach by estimating separate regressions for firms in the treatment and control group of 
our sample defined by each new exchange rule and comparing changes in sensitivity of forced CEO turnover to 
firm performance before and after SOX. We find that their approach does not give us the same inferences as the 
DD approach does because it does not control for time trend in CEO turnover. For example, in some cases, the 
changes in sensitivity to performance in both the treatment and control groups are insignificant but the difference 
is significant. 
8 Under NYSE and Nasdaq rules, a controlled company, which is defined as a company of which more than 50% 
of the voting power is held by an individual, group or another company, can claim exemption from requirements 
for a majority independent board and independent nominating and compensation committees. To the extent that 
we assume they are affected by the new exchange rules, this should bias against our finding differences between 
treatment and control firms.   
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are more likely to appoint truly independent directors to their boards (Shivdasani and Yermack, 1999). 

Since independence is difficult to define, what appears to be an independent director by some 

definitions may in fact not be truly independent. This is especially a concern when considering social 

independence (Hwang and Kim, 2009). To the extent that truly independent directors are more willing 

to monitor CEOs than those that only appear to be independent, we expect to observe a change in CEO 

turnover policy in firms that are forced to move towards fully independent nominating committees. 

Second, directors on boards with fully independent nominating committee may monitor CEOs more 

closely because they worry less about their likelihood of being re-nominated to the board at the end of 

their current term of office due to CEO displeasure with their questions or their votes on CEO 

initiatives. For both reasons, we expect to observe an increase in the sensitivity of forced CEO 

turnover to firm performance after the nominating committee becomes fully independent. 

As for audit committee independence, there are at least two channels through which it can 

affect the sensitivity of CEO turnover to performance. First, an independent audit committee may 

improve the quality of a firm’s reported earnings, which can also improve the informativeness of its 

stock price. A large accounting literature has documented that more independent audit committees are 

in general associated with better financial reporting. For example, Klein (2002) finds that when the 

audit committee consists of majority of independent directors, abnormal accruals are significantly 

smaller. Abbott, Parker, and Peters (2004) finds that audit committees comprised of all independent 

directors are negatively associated with the occurrence of earnings restatements. Second, audit 

committee independence can affect board confidence in the firm’s accounting statements.  If boards 

place more weights on firm performance signals that are perceived to be of higher quality, then we 

expect to observe an increase in the sensitivity of forced CEO turnover to firm performance, especially 

performance based on accounting earnings, after audit committees become independent.  

3. Empirical methodology 
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3.1. Difference-in-Difference (DD) specification 

To measure the treatment effect of the new listing rules on patterns of forced CEO turnover, a 

challenge is to establish a counterfactual, i.e. what would the pattern of forced CEO turnover be in 

non-compliant firms in the absence of the new listing rules. One simple approach is to use the pre-

treatment period as the counterfactual. We can simply compare patterns of forced CEO turnover in 

pre- and post-treatment period and see if there are any differences. The strong assumption behind this 

approach is that a board’s CEO firing decision does not change over time for reasons other than the 

new exchange rules. However, this is probably violated in our sample because the passage of SOX and 

the new listing rules are themselves prompted by high-profile corporate scandals in the U.S. that shook 

investor confidence in 2001 and 2002. The passage of SOX and the new listing rules are only part of a 

broader shift in public attitude toward corporate governance issues, which could have affected forced 

CEO turnover in all firms, even without the implementation of the new listing rules. To benchmark 

this time effect, we therefore adopt a difference-in-difference (DD) approach that uses firms that are 

previously in compliance with the new listing rules (i.e. control firms) to estimate this benchmark. The 

effect of board structure on CEO turnover is then identified as any change in rate or sensitivity to 

performance of CEO turnover that exceeds this time trend. An advantage of this approach is that it 

allows the pattern of forced CEO turnover in the treatment group to differ from that in the control 

group, even in the absence of the new exchange rules, because it measures the treatment effect from 

changes in this difference subsequent to the implementation of the new listing rules. 

Given the fact that some firms may not be in compliance with more than one new exchange 

rules before SOX, a key methodological question is how to identify the treatment effect of each 

individual rule. In this regard, we utilize within-firm variations in time when a firm became compliant 

with each individual listing requirement and across-firm variations in compliance status with the three 

listing requirements to isolate the effect of each individual requirement we study. Specifically, in the 

DD analysis of the effects of a specific exchange rule, we use rule-specific indicators for pre- and 
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post-treatment period for each exchange rule to exploit the within-firm time variation with respect to 

rule compliance and include terms related to the treatment effects of the other two new exchange rules 

to exploit the across-firm variation in compliance status.  

To implement this DD approach, we estimate variants of the following logit regression: 

𝑃(𝑌𝑖,𝑡+1 = 1) = 𝐹(𝛼0 + 𝛼1 × 𝑇𝑅𝐸𝐴𝑇𝑗 + 𝛼12 × 𝑇𝑅𝐸𝐴𝑇𝑗 × 𝑃𝑂𝑆𝑇𝑖𝑗𝑡 +  𝛽0 × 𝑅𝐸𝑇𝑖,𝑡
+𝛽1 × 𝑇𝑅𝐸𝐴𝑇𝑗 × 𝑅𝐸𝑇𝑖𝑡 + 𝛽2 × 𝑃𝑂𝑆𝑇𝑖𝑗𝑡 × 𝑅𝐸𝑇𝑖𝑡
+𝛽12 × 𝑇𝑅𝐸𝐴𝑇𝑗 × 𝑃𝑂𝑆𝑇𝑖𝑗𝑡 × 𝑅𝐸𝑇𝑖𝑡 +  𝛾1 × 𝑋𝑖𝑡 + 𝛾2 × 𝛿𝑡 + γ2 × δk + 𝜀𝑖𝑡)

 (1) 

where 𝑖 index firms, 𝑗 indexes treatment, 𝑘 indexes industry and 𝑡 indexes years. The dependent 

variable 𝑌𝑖,𝑡+1 equals one if there is a forced CEO turnover in year 𝑡 + 1 in firm 𝑖 and equals zero 

otherwise. 𝑇𝑅𝐸𝐴𝑇𝑗 is an indicator for treatment group for treatment 𝑗. We consider three treatment 

effects in this study which correspond to the three new listing rules we study. 𝑃𝑂𝑆𝑇𝑖𝑗𝑡 is a firm-rule-

specific indicator for pre- and post-SOX period for firm 𝑖 and treatment 𝑗. For treatment firms, 

𝑃𝑂𝑆𝑇𝑖𝑗𝑡 is allowed to vary between 2002 and 2005 according to the compliance year of the firm for 

treatment 𝑗. For control firms, 𝑃𝑂𝑆𝑇𝑖𝑗𝑡 equals one when 𝑡 is after 2003 and equals zero otherwise. 

Firm performance, 𝑅𝐸𝑇𝑖𝑡, is measured either by market-adjusted stock return or industry-adjusted 

change in EBIT where the industry adjustment is to subtract the median EBIT in the firm’s Fama-

French 48 industry group, 𝑋𝑖𝑡  is a vector of control variables. 𝛿𝑡 is a vector of year fixed effects and 

𝛿𝑘 a vector of industry fixed effects based on the Fama-French 48 industry groups.  

Interpreting the coefficient estimates, 𝛼1 measures the difference in rate of CEO turnover 

between the treatment and control firms in the absence of the treatment. Similarly, 𝛽1 measures the 

difference in sensitivity of CEO turnover to firm performance between the treatment and control firms 

in the absence of the treatment. 𝛽2 captures change in sensitivity of CEO turnover to firm performance 

in the post-treatment period. The effect of the new listing rule on forced CEO turnover is captured by 

𝛼12 and  𝛽12 , where 𝛼12 captures the differential effect on the rate of CEO turnover and 𝛽12 captures 
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the differential effect on sensitivity of CEO turnover to firm performance for treatment firms. If the 

new listing rule has increased the rate of CEO turnover for the treatment firms, then we expect to 

observe a positive and statistically significant estimate for 𝛼12. Similarly, if the new listing rule 

increases the sensitivity of CEO turnover to firm performance in treatment firms, we expect that 

estimate for 𝛽12 be negative and statistically significant. 

 In equation (1), we only consider the treatment effect of one listing rule and ignore the 

potential confounding effects of the other two listing rules. For example, if 𝑇𝑅𝐸𝐴𝑇𝑗 is an indicator for 

compliance with the majority of independent directors rule, we ignore the effects of the listing rules 

that require independent nominating and audit committees. This is mainly done to illustrate the basic 

structure of the empirical model. We can easily turn equation (1) into a specification that includes all 

three treatment effects by adding two new sets of terms that are the same as those between 𝛼1 and 𝛽12 

except we replace  𝑇𝑅𝐸𝐴𝑇𝑗 and 𝑃𝑂𝑆𝑇𝑖𝑗𝑡 by indicator variables that correspond to each of the other 

two listing rules. 

3.2. Propensity-Score Matching 

A key assumption underlying the difference-in-difference (DD) approach we take is that the 

underlying time effect is the same for firms in the treatment and control groups. In other words, the 

DD approach assumes that subjects are randomly assigned to treatment and control groups. This 

assumption is most likely to be violated in our sample of firms because theory and empirical evidence 

both suggest that board structure is endogenously chosen. Hence, treatment firms may be 

systematically different from control firms. As shown in Section 5, this is indeed the case. To address 

this concern, we decide to construct three matched samples of treatment and control firms – one for 

each of the three new listing rules we study. This is done by a propensity score matching. A major 

advantage of propensity matching over other matching methods is that it allows us to match treatment 

and control firms along many dimensions. For a particular new exchange rule, we first estimate a 
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probit model to predict membership in the treatment group. This generates a predicted probability of 

being in the treatment group under that particular new exchange rule for each firm in our sample, 

which we call the propensity score. We then match each treatment firm in year 2001 to one or more 

control firms in the same year that satisfy the following conditions: (1) the control firms are in the 

same Fama-French 48 industry group as the treatment firm; (2) the propensity scores of the control 

firms fall within a predefined neighborhood of the propensity score of the treatment firm. This is 

known as Radius Matching in the propensity score matching literature. The matched treatment firms 

and control firms are then pooled together to form our matched sample for studying that particular new 

exchange rule. All other firms, including unmatched treatment firms, are dropped from the sample. 

The choice of the radius is based on two considerations. On the one hand, a smaller radius increases 

the quality of the match. On the other hand, it also increases the probability that a match will not be 

found. For our main analysis, we choose a radius (i.e. neighborhood) of 0.10. In unreported robustness 

checks, we also try radius of 0.15 and found qualitatively similar results.   

For predicting membership in the treatment group defined by the new listing rule on board 

independence, we estimate a probit model where the dependent variable is an indicator for whether a 

firm has majority of independent directors in year 2001 – the year we divide firms into treatment and 

control groups. The explanatory variable are selected to cover a wide range of firm and governance 

characteristics, which include firm size measured by log of total assets, growth opportunities measured 

by Tobin’s Q, fundamental risk measured by volatility of earnings, corporate governance measured by 

G-index and an indicator variable for dual CEO-chairmanship, voting control measured by an 

indicator for dual class firms, an indicator for the presence of a non-employee blockholder on the 

board and the percentage of voting power held by inside and gray directors (including the CEO), as 

well as CEO characteristics measured by an indicator for founder and heir CEOs, log of CEO tenure, 

and CEO age. A non-employee blockholder is defined as a non-employee director who holds more 

than 1% of a firm’s voting power. The founder and heir information is hand-collected from an 
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extensive search for CEO biographic information on firm proxy statements, firm websites and other 

electronic news sources, such as Factiva, etc. 

To predict membership in the treatment group defined by the new listing rule on nominating 

committee independence or audit committee independence, we first replace the dependent variable by 

an indicator variable for membership in the treatment group defined by the two listing rules, and then 

add to the above probit specification the fraction of independent directors as an additional explanatory 

variable. Our reasoning is that, with more independent directors on a board, the board is more likely to 

have independent committees since more independent directors are available to sit on these 

committees and the independent directors are also likely to have greater power to push for more 

independent board committees.  

4. Data and Sample 

4.1. Data source and construction of full sample 

We obtain our CEO turnover data from the Execucomp database from 1996 to 2008. This 

database contains information on annual compensation for up to five top executives in firms in the 

S&P 1500 index currently or from 1992 onward. The database allows us to track the CEO’s identity 

over time and thus, identify a CEO turnover when the CEO’s identity changes from one fiscal year to 

the next. We then search the Factiva and Lexis-Nexis databases to find the earliest turnover 

announcement date and code the stated reasons for the turnover. Since we associate each CEO 

turnover with the year prior to the turnover announcement, our sample period is 1996-2007. Year 1996 

is the first year that board data is available from RiskMetrics (formerly IRRC) and year 2007 is last 

year we have information about CEO turnovers announced in the following year.   

For our analysis, we are mainly interested in CEO turnovers that result from board disciplinary 

actions. However, many CEO turnovers occur for other reasons like retirements, major health 

problems, deaths, departures for more attractive positions, etc. Consequently, we divide CEO 
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turnovers into forced and voluntary. To determine whether a CEO turnover is forced or voluntary, we 

follow the classification method used in Parrino (1997), which is commonly used in recent CEO 

turnover studies (e.g., Huson, Malatesta and Parrino, 2004; Hazarika, Karpoff and Nahata, 2009). 

Specifically, a CEO turnover is classified as forced if (1) news articles mention that a CEO was fired, 

forced out or left due to unspecified policy differences; (2) the CEO is under the age of 60 and the 

news did not mention death, poor health, or the acceptance of another position (within the firm or 

elsewhere) as the reason for the departure; (3) a reported CEO retirement is not announced at least six 

months in advance.  For this third group, we check a wider range of news to make sure that no other 

articles suggest that the turnover is voluntary in nature. These CEO turnovers are reclassified as 

voluntary if the incumbent takes a comparable position elsewhere or departs for reasons previously 

undisclosed that are unrelated to firm activities. The remaining CEO turnovers are classified as 

voluntary. The CEO turnover sample is then combined with the no turnover years of these firms to 

form a panel database containing CEO turnovers between1996 to 2007. 

Our data on boards of directors comes from RiskMetrics (formerly IRRC), which has 

coverage similar to Execucomp, in that it includes most S&P 1500 firms. The data starts in 1996 and is 

arranged by firm, year and shareholder meeting date. Since CEO turnover data is annual, we use the 

board data reported at the last meeting date of each fiscal year to represent board characteristics prior 

to a CEO turnover that occurs in the following year. The information that is most important to us is 

whether a director is independent and which committees she serves on. We then obtain our stock 

return data from the CRSP database and accounting earnings and other firm financial data from 

Compustat. 

To construct our sample, we begin with the CEO turnover panel data mentioned above and 

require that sample firms to (1) have non-missing director independence data on RiskMetrics in fiscal 

year 2001 and (2) be listed on NYSE or Nasdaq and have survived from 2001 until at least 2004.  The 

first requirement allows us to divide firms into a treatment group – i.e. firms compliant with the new 
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listing rule we study before the rule implementation – and a control group – i.e. firms that were not 

compliant with new listing rule we study in year 2001. The second requirement insures that our 

sample firms are subject to the new exchange rules and our results are not simply driven by firms 

entering and leaving the sample before or after the implementation of the new listing rules.  

We use board structure in fiscal year 2001 to determine which firms are affected by the new 

listing rules for the following reasons. According to the NYSE and Nasdaq, firms are required to 

comply with the new exchange rules during their first annual meeting after January 15, 2004, but no 

later than October 31, 2004. For firms with classified boards, the deadline for compliance is the 

second annual meeting after January 15, 2004, but no later than December 31, 2005. However, both 

anecdotal and time series evidence suggest that firms began to make board structure changes as early 

as the dates that the NYSE and Nasdaq proposals are first made public in 20029

                                                           
9 NYSE and Nasdaq sent their proposals for change to SEC in August 2002 and October 2002 respectively. 

 and many firms 

became compliant with the new exchange rules in 2003 – before the actual 2004 deadlines. For 

example, Chhaochharia and Grinstein (2009) find that the largest increase in the percentage of firms 

having a majority of independent directors occurs between 2002 and 2003. Thus, they use a firm’s 

board structure in year 2002 to determine which firms are affected by the new exchange rules. 

However, we use year 2001 for this purpose for two reasons. First, board data in fiscal year 2001 

represent the most recent board structures that were clearly not influenced by the new listing rules 

since early compliance could occur in fiscal year 2002 for firms with fiscal year-end months after 

August. Second, even for board structure changes in year 2002 which occur prior to when the new 

exchange proposals were publicly announced, they are likely to be affected by the major corporate 

scandals and heightened public concerns about corporate governance quality that led to the passage of  

SOX and the new exchange rule proposals in 2001 and 2002. Hence, we believe that board structure in 
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fiscal year 2001 is more representative than that in fiscal year 2002 of the equilibrium board structure 

over the years prior to the implementation of the new exchange rules.10

We find 1280 firms in year 2001 that satisfy both requirements. Panel data on CEO turnovers 

occurring in the 1996-2007 period are then combined with (i) board data from RiskMetrics, (ii) 

financial data from Compustat and (iii) stock return data from CRSP to produce a sample of 14,151 

firm years. Since not all firms enter the sample in 1996 and exit the sample in 2007 and also some 

variables may have missing values in certain firm-years, there are some variations in the number of 

firms with data available across the sample period.  

  

4.2. Descriptive statistics 

4.2.1. Board independence 

Table 1 and figure 1 report the change in board structure over the 1996-2008 period for our 

sample. We observe that the fraction of firms with an independent director majority and with fully 

independent nominating and audit committees (consisting of solely independent directors) increased 

significantly from 1996 to 2008, with the greatest increase occurring after 2003. At the same time, the 

fraction of firms with dual CEO-Chairman is relatively stable pre-2003, then exhibits a significant 

decline thereafter.  

We observe that compliance rates with the new exchange rules on board, nominating 

committee and audit committee independence are 91%, 80% and 85% respectively in 2005.  The lack 

of full compliance in year 2005 can be due to two factors. First, as Chhaochharia and Grinstein (2009) 

notice, the RiskMetrics definition of independent directors is more restrictive than that of NYSE and 

Nasdaq. First, NYSE and Nasdaq define former employees as independent if three years has passed 

                                                           
10 As a robustness check, we also repeat our analysis on sample that uses board structure on the last meeting date 
of fiscal year 2002 to classify firms into treatment and control groups. The results are qualitatively unchanged. 
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since their employment in the firm ended, while RiskMetrics never defines former employees as 

independent. Second, the NYSE and Nasdaq definition allows for the existence of “insignificant” 

business relations between independent directors and the firm, while RiskMetrics consider any 

director with a business relation as not independent. Hence, what is considered by NYSE and Nasdaq 

to be an independent director may be considered a non-independent or gray director according to the 

RiskMetrics definition11

One quite interesting trend that emerges from table 1 is that the percentage of firms that are in 

compliance with the new exchange rules continues to increase after 2005 using the RiskMetrics 

definition of independence and reaches almost complete compliance with all three provisions we study 

by 2008. To the extent that the NYSE and Nasdaq definitions allow some gray directors to be 

considered independent, U.S. public firms seem to have voluntarily reduced the number of such gray 

directors on boards. This probably has to do with the increasing independence of nominating 

committees and is consistent with the evidence in Shivdasani and Yermack (1999).  It suggests that the 

nominating committee independence requirement has an important effect on board oversight, which is 

a question we examine later, along with the requirements for board independence and independent 

audit committee.   

. Second, under the NYSE and Nasdaq rule, controlled companies are 

exempted from the requirements for a majority of independent board and a fully independent 

nominating committee. To the extent that we misclassify some control firms or “controlled 

companies” as treatment firms, this misclassification should bias our results against finding a 

significant differential effect in the treatment and control firms.  

We observe that the largest increase in the percentage of firms that are in compliance with the 

new exchange rules occurs between years 2002 and 2003. Specifically, there is a 5% increase in the 

fraction of firms with an independent director majority and a 14% increase in the fraction of firms with 

                                                           
11 Although affected firms should be determined based on the exchange definitions, this is not practical since the 
size of business relations between directors and firms are generally unobservable. 
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completely independent nominating committees between 2002 and 2003, while the corresponding 

increases are 2% and 5% respectively between 2000 and 2001. This is similar to the evidence in 

Chhaochharia and Grinstein (2009) and it provides support for the use of years 2002-2003 as a natural 

breaking point separating the pre- and post-treatment periods for the new exchange rules. As for the 

fraction of firms with fully independent audit committees, the largest increase occurs between 1999 

and 2000 (11%), although the increase between 2002 and 2003 (5%) is also noticeably large. The first 

increase reflects the change in NYSE and Nasdaq listing rules in December 1999 that required all 

listed firms to have completely independent audit committees. However, as we discuss in more detail 

later, the 1999 listing rules includes many more exemptions than do the 2003 listing rules. Thus, it is 

not surprising that the second largest increase in independent audit committees occurs around the 2003 

listing rules.  

4.2.2. Distribution of treatment and control firms 

For each of the three new listing rules we study, a firm is assigned to a treatment group if it 

does not comply with the rule in year 2001 and to a control group otherwise. We define three indicator 

variables to signify membership in the three treatment groups. Specifically, Treat1 equals one if a firm 

is in the treatment group defined by compliance with the new board independence listing rule and 

equals zero otherwise. Similarly, Treat2 (Treat3) equals to one if a firm is in the treatment group 

defined by the new independent nominating (audit) committee listing rule and equals zero otherwise. 

Table 2 reports the distribution of firms, classified by their 2001 compliance status with the three new 

listing rules. The table shows that the majority of our sample firms complied with the new listing rules 

requiring a majority of independent directors. For example, among the 1280 firms in our sample, only 

25% of them (314 firms) did not have a majority of independent directors in 2001. This is consistent 

with empirical evidence that shows a trend toward more independent boards among U.S. public firms 

throughout the 1990s (Linck, Netter and Yang, 2008). Similarly, 69% of firms (395 firms) complied 

with the independent audit committee rule. This is largely due to the modification of NYSE and 
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Nasdaq listing rules in December 1999 which has greatly reduced the number of firms that did not 

have completely independent audit committees. In contrast, 70% of the sample firms in 2001 (389 

firms) failed to comply with the subsequent independent nominating committee listing rule.  

Table 3 shows the distribution of treatment and control firms by NYSE and Nasdaq listing 

status where the treatment and control groups are defined by variables Treat1, Treat2 and Treat3 

respectively. We observe that NYSE firms are more likely than Nasdaq firms to be in the control 

group of firms compliant with the new exchange rules requiring majority of independent directors and 

independent nominating committees prior to the new rule implementation (columns 1 through 4).  In 

contrast, the distribution of treatment and control firms defined by the new exchange rule requiring 

independent audit committees appears to be quite balanced across NYSE and Nasdaq firm samples 

(Column 5 and 6).  

5. Propensity Score Matching and Matched Samples 

5.1. Comparison of treatment and control firms 

In table 4, we compare firm and governance characteristics of treatment firms with those of 

control firms in 2001 – the year we divide firms into treatment and control groups – to see if treatment 

firms are systematically different from control firms besides their difference in board structure. In 

columns 1 - 3, the treatment and control group are defined by the new board independence exchange 

rule. We observe that the treatment and control firms have significantly different governance 

characteristics from each other. However, these differences do not convincingly show that the quality 

of board oversight in treatment firms is better or worse than that in control firms. For example, 

treatment firms tend have lower G-index values, smaller boards and fewer classified boards or dual 

CEO-Chairmen, all of which are associated with better board oversight according to prior studies. 

However, treatment firms also tend to have more founder-heir CEOs, longer-tenured CEOs, larger 

inside and gray director shareholdings (%), all of which point to poorer board oversight. In columns 4 
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- 6, the treatment and control groups are defined by the new nominating committee independence rule. 

We observe that, besides corporate governance characteristics, the treatment and control firms also 

differ significantly in firm size as measured by total assets and sales. The differences in governance 

characteristics again give no clear indication of the quality of board oversight in the two groups. In 

columns 7 - 9, the treatment and control group are defined by new audit committee independence rule. 

Compared to columns 1 - 6, the treatment and control firms exhibit greater similarities in columns 7 – 

9, though there are still significant differences in many firm and governance characteristics. The 

conclusion we draw from table 4 is that treatment and control firm characteristics are too different to 

be considered randomly assigned and hence conducting a difference-in-difference analysis directly on 

the current sample is inappropriate and would likely to yield biased estimates.  

5.2. Estimating propensity scores 

To address the concern that treatment firms are systematically different from control firms in 

our sample with respect to a number of firm and governance characteristics, we decide to construct 

three matched samples of treatment and control firms – one for each of the three new listing rules we 

study. This is done by the propensity score matching method we discussed in Section 3. Table 5 

reports the regression estimates from the three probit models specified in Section 3 that are used to 

predict membership in the treatment group as defined by the three new listing rules respectively. All 

three probit models are estimated using data from 1996 to 2001, i.e. the time period before the 

assignment of firms to treatment and control groups. Column 1 reports coefficient estimates for the 

probit model used to predict membership in treatment group defined by the new board independence 

listing rule. We find that the coefficient estimates are for the most part statistically different from zero, 

suggesting that the model captures important characteristics that are systematically associated with 

membership in the treatment group. Although a couple of variables are statistically insignificant, we 

still include them because each of them captures a unique firm or governance characteristic. For 

example, earnings volatility captures firm fundamental risk. The model has a concordant rate of 80.3 
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percent, meaning that among the total number of distinct pairs with one case having a positive 

response (Treat1=1) and the other case having a negative response (Treat1=0), the observation with a 

positive response (Treat1=1) has a higher predicted mean score than the observation with the negative 

response value in 80.3 percent of the pairs.  

Similarly, column 2 reports coefficient estimates for the probit model used to predict 

membership in the treatment group defined by the nominating committee independence listing rule. 

We find that except for two variables, namely earnings volatility and the voting power of inside and 

gray directors, all the other predictors are statistically significant. As expected, the fraction of 

independent directors is negatively associated the probability of being in the treatment group. The 

model has a 79 percent concordant rate.  

Column 3 reports estimates for the probit model used to predict membership in the treatment 

group defined by the independent audit committee listing rule. Comparing with the results in Klein 

(2002) which studies determinants of audit committee independence, the signs of coefficients on 

Tobin’s Q, fraction of independent directors and the presence of a non-employee blockholder on board 

are consistent with findings in Klein (2002) but the sign of the coefficient on total assets is opposite to 

that in Klein, (2002). The model has a 74.7 percent concordant rate.  

We also tried adding additional variables such as board size, firm age in the probit models 

shown in table 5. However, the concordance rate is not improved.  Hence, the models reported in table 

5 are the most parsimonious given the concordance rate reported. Although imperfect, the concordance 

rates suggest that these models do a reasonable job of predicting membership in the treatment groups. 

5.3. Construction of matched samples 

Using a pre-specified radius of 0.10, we obtain three matched samples based on propensity 

score matching– one for each of the three new listing rules. To assess the success of the matching 

procedure, we first examine the size of each of these three matched samples. For treatment and control 
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firms defined by the board independence listing rule, we find a total of 789 matched firms in year 

2001, among which 188 are treatment firms and 601 are control firms12

For treatment and control firms defined by the independent nominating committee listing rule, 

we find a total of 758 matched firms in 2001, among which 453 are treatment firms and 305 are 

control firms. We then add time series data to these 758 firms and obtain a final sample of 8,461 firm-

year observations. These firms span 38 of the Fama-French 48 industry groups.  

. We then add time series data 

to these 789 firms to obtain a final sample of 8,782 firm-year observations between 1996 and 2007.  

These firms span 36 of the Fama-French (1997) 48 industry groups, so they represent a wide range of 

industries.  

For treatment and control firms defined by the independent audit committee listing rule, we 

find a total of 847 matched firms in 2001, among which 250 are treatment firms and 597 are control 

firms. We then add time series data to these 847 firms and obtain a final sample of 9,441 firm-year 

observations. These firms span 34 of the Fama-French 48 industry groups.  

6. Empirical Results 

6.1. Univariate Analysis 

In this section, we describe the CEO turnover sample and provide some preliminary 

comparisons of the rate of CEO turnover in the treatment and control groups across the pre- and post-

treatment periods. The results are reported in table 6. The table consists of three panels, each 

corresponds to one of the new listing rules we study. Panel A is based on the matched sample for the 

board independence listing rule. Similarly, Panels B and C are based on the matched samples for the 

new listing rule on nominating and audit committee independence respectively. Within each panel, we 

report the incidences and rates of CEO turnovers for the three CEO turnover categories within each of 

                                                           
12 After excluding firm-year observations related to interim CEOs or co-CEOs and CEO turnovers that resulted 
from poor health, death, mergers and spin-offs. The same applies to the other two matched samples. 
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the four cells represented by pre- and post-treatment periods and membership in the treatment and 

control groups. The incidence of CEO turnover is the number of CEO turnovers we identify in the 

sample period. The rate of CEO turnover is the annualized rate calculated as the incidence of CEO 

turnovers divided by the total number of firm-year observations in that particular time period. We 

exclude CEO turnovers related to interim CEOs, co-CEOs, poor health, death, mergers and spin-offs.  

The three categories of CEO turnovers we examine are all CEO turnovers, forced CEO 

turnovers and involuntary CEO turnovers. Forced CEO turnovers are classified using the method of 

Parrino (1997).  The involuntary CEO classification is new. We define a CEO turnover as involuntary 

if (1) the departing CEO leaves office before the age of 65 (2) the turnover is unrelated to interim 

CEOs, co-CEOs, poor health, death, mergers and spin-offs and (3) the departing CEO does not take a 

CEO position in another S&P 1500 firm within one year of the initial CEO turnover announcement. 

The rationale behind this classification is that CEOs usually retire at the age of 65, so after excluding 

CEO turnovers that are related to interim CEOs, co-CEOs, poor health, death, mergers and spin-offs, 

any CEO who leaves office before 65 and does not take an equivalent or better position in another firm 

is likely to have done so involuntarily. The advantage of this classification is that it is less restrictive 

and involves less manual coding than the forced CEO turnover classification. Hence, it can capture a 

larger proportion of the actual forced CEO turnovers and is less prone to systematic human errors than 

is the forced CEO turnover classification. At the same time, the disadvantage of the involuntary 

turnover definition is that it is more likely to include some voluntary CEO turnovers than is the forced 

CEO turnover definition. The purpose of this new classification is to provide a robustness check on the 

results based on forced CEO turnovers, which may miss many forced turnovers that the board is trying 

to hide. Our main interest remains on forced CEO turnovers.  

The pre- and post-treatment period are defined by a firm-specific post indicator for each new 

listing rule. Specifically, for firms in the control group, we use year 2003 as the breaking year for pre- 

and post-treatment periods, i.e. pre-treatment period is from 1996 to 2002 and the post-treatment 
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period is from 2003 to 2007. For firms in the treatment group, we identify the first post-2002 year that 

a treatment firm became compliant with each of the three listing rules. That then becomes the break 

year for pre- and post-treatment period for the firm under that rule. However, if the break year is after 

2005, we use 2005 as the break year because all firms are required to comply with the new exchange 

rules by December 31, 2005. For example, if a treatment firm became compliant with the requirement 

for a majority of independent directors in year 2004, then we code all years after 2004 (inclusive) as 

the post-treatment period for that firm under that listing rule. At the same time, suppose the same firm 

became compliant with the independent nominating committee requirement in year 2006, then for that 

firm we code the second rule change indicator to equal one for all the post-2005 years, which 

represents the post-treatment period.  When a firm is not compliant with more than one listing rule, 

then the first year of compliance for a particular listing rule may be different, thus using the firm- and 

rule-specific post rule change indicators should enhance our ability to differentiate the individual 

effects of the three rule changes.  

In panel A of table 6 where the treatment and control groups are defined by the new exchange 

rule on board independence, we find in the treatment group that the rates of all three CEO turnover 

categories increase noticeably, going from the pre- to post-treatment period, while the corresponding 

rates in control group changed little. The rate of forced CEO turnover increases from 2.07 percent to 

5.06 percent in the treatment group, which is statistically significant at the 0.01 level. Likewise, the 

rate of involuntary CEO turnover increases from 6.29 percent to 8.58 percent, which is statistically 

significant at the 0.05 level. When we compare the control group with the treatment group, we find 

that the rates of all three CEO turnover categories are significantly lower in the treatment group than in 

the control group during the pre-treatment period; however, the differences fall greatly and become 

statistically insignificant during the post-treatment period for two of the CEO turnover categories.  The 

exception is forced CEO turnovers, where the rate rises so much in the treatment group that the rate of 

forced CEO turnover is significantly higher in the treatment group than in the control group during the 
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post-treatment period. The evidence is consistent with the hypothesis that having a majority of 

independent directors improves board oversight. In particular, our evidence suggests that board 

oversight was weaker in treatment firms than in control firms in the pre-SOX period, but the treatment 

firms catch up with the control firms in the post-SOX period. In fact, treatment firms fire a larger 

proportion of CEOs than the control firms do in the post-SOX period, which is probably because bad 

CEOs, who in the past were entrenched, are being disciplined in the post-SOX period. However, the 

evidence is only suggestive because we do not know if the increases in CEO turnover rates are related 

to poor performance.    

In panel B of table 6, we report results for the independent nominating committee listing rule. 

We find that the rate of forced CEO turnover increases significantly in the treatment group, while it 

barely increases in the control group. Also, the rate of involuntary CEO turnover is significantly lower 

in the treatment group than in the control group during the pre-treatment period, but the difference 

becomes smaller and statistically insignificant during the post-treatment period.  Overall, the evidence 

suggests that rates of forced and involuntary CEO turnover have increased more in the treatment group 

than in the control group. 

In panel C of table 6, we reports results for the independent audit committee listing rule. We 

find that rates for all three CEO turnover categories increase slightly from the pre- to post-treatment 

period in all firms, but the increases are not significant different between the treatment and control 

groups. Also, there is no evidence that any of the rates of CEO turnover is significantly different in the 

treatment and control groups.  

6.2. Difference-in-Difference (DD) analysis  

 In this section, we estimate variants of equation (1) to examine the differential effects of the 

new listing rules on the sensitivity of forced CEO turnover to firm performance in treatment and 

control groups.  We estimate separate regressions of equation (1) where firm performance is measured 
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by market-adjusted stock return and industry-adjusted change in EBIT scaled by beginning of year 

total assets respectively. Market-adjusted stock return is calculated as a firm’s monthly stock return 

minus the return on CRSP value-weighted market index cumulated over the year prior to CEO 

turnover. Industry-adjusted EBIT is calculated as the firm’s change in EBIT in the year prior to CEO 

turnover scaled by the beginning-of-year total assets minus the Fama-French industry median of this 

ratio. Both measures are used in Weisbach (1988) and other prior CEO turnover studies.  

To control for any remaining differences in firm and governance characteristics between 

treatment and control firms and for changes in these variables over time, we include the following 

control variables in our regressions. The natural log of sales in millions of dollars is used to control for 

firm size. The standard deviation of a firm’s monthly stock returns over the past 12 months is used to 

control for firm risk. We also control for the following CEO characteristics:  CEO age, percentage of 

voting power held by the CEO, natural log of one plus CEO tenure in years, an indicator for whether 

the CEO is a founder or an heir of the founders, and the following firm governance features: an 

indicator for dual CEO-Chairmanship, an indicator for the presence of non-employee blockholder on 

board, and an indicator for dual class firms. The indicators for founder-heir CEO and for the presence 

of non-employee blockholder on board are separately defined in Section 3.2. Data on all other CEO 

and governance characteristics come from RiskMetrics. Lastly, we include industry fixed effect to 

control for differences in forced CEO turnover across industries and year fixed effects to control for 

trends and changes in forced CEO turnover across phases of the business cycle. We define a firm’s 

industry by the Fama-French 48 industry groups. In the following analysis, we report regression 

results for each of the three new listing rules.  

We take into account of the fact that he years after the passage of SOX have seen some high-

profile investigations by regulators and prosecutors into earnings manipulation, option backdating and 

other inappropriate business practices in U.S. public firms. Under SEC pressure, many firms also 

conducted their own internal investigations into these matters. These investigations have resulted in a 
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number of firings of top executives including CEOs. Since these CEO turnovers decisions were made 

under outside pressure, they may not reflect a change in board monitoring, but instead the effect of 

external pressure on the board. To the extent that firms that pre-SOX did not have majority of 

independent directors are poorly governed13

Hewlett-Packard

, more violations are likely to be discovered in treatment 

firms than in control firms during the post-SOX period, first, because past violations are more likely in 

treatment firms; second, after the violations occur, weak boards are less likely in the past to take 

actions against CEOs. When pressure from regulators and prosecutors to take action mounts, CEOs 

involved in these violations are disciplined. The disproportional number of violation–related CEOs in 

treatment and control firms can bias our comparison of the performance sensitivity of forced CEO 

turnover in treatment and control firms because the main reason for removal in these cases is the 

violation not poor firm performance. For example, the recent resignation of  Co.'s 

CEO Mark Hurd was requested by its board for violation of the company’s business standards 

occurred at a time when H-P’s stock outperformed the broad market by 101% over his five-year 

tenure. Obviously, trying to explain this forced CEO turnover by firm performance will be seriously 

misleading. We therefore exclude forced CEO turnovers that resulted from revealed violations from 

the following the analyses. The data on violations are obtained from reading CEO turnover news. 

When news reports mentioned violation as one of the reasons for a CEO’s departure, we code the CEO 

turnover as being related to violations.  

6.2.1. The effect of board independence on CEO turnover 

In this section, we investigate the differential effect of the new exchange rule that require 

boards to have majority of independent directors on the performance sensitivity of forced CEO 

turnover in treatment and control firms. We use the term “treatment” to refer to a change in board 

                                                           
13 This assumption is not in conflict with the null hypothesis that change in board composition may have no 
effect on pattern of forced CEO turnover. First, board composition may have effect on the occurrence of 
violations but not on rate of forced CEO turnover. Second, board structure is endogenous thus the assumed 
relation between board composition and quality of board monitoring may be driven by a third factor.  

http://online.wsj.com/public/quotes/main.html?type=djn&symbol=HPQ�
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composition from not having majority of independent directors to having majority of independent 

directors. To do this, we estimate the full model in equation (1). The coefficient of most interests to us 

is 𝛽12  because it captures the differential effect of the treatment on sensitivity of CEO turnover to firm 

performance for treatment firms. Firm performance is measured by market-adjusted return in columns 

1 and 2, while it is measured by industry-adjusted change in EBIT in columns 3 and 4. For each 

performance measure, we estimate two specifications. The first specification only includes the 

treatment effect of the new listing rule on board independence. In the second specification, we expand 

equation (1) to also include treatment effects of the other two listing rules – the rules on nominating 

and audit committee independence, since these other two rules are also likely to affect forced CEO 

turnovers. Both treatment and control firms in our sample could be subject to one or both of these 

other two rules. If the distribution of firms with and without an independent nominating committee or 

audit committee in 2001 is largely random across the treatment and control groups in our sample, then 

estimates from the first specification are still unbiased. However, if the distribution of firms with and 

without an independent nominating committee or audit committee is correlated with membership in 

the treatment group, then estimates from the first specification may capture more than one treatment 

effect. The main purpose of estimating the second specification is to check the robustness of the 

results in the first specification to the effects of the other two listing rules. 

The results are reported in table 7. As expected, we find a significantly negative coefficient on 

firm performance in all the columns. Furthermore, the coefficient of most interest to us – the 

coefficient on the triple interaction of Treat1, Post1 and Performance – has negative sign (negative 

sign means that the negative relation between firm performance and forced CEO turnover is 

strengthened) in all columns and is statistically significant at the 10% level or lower in columns 1, 3, 

and 4 under a two-sided tests and in column 2 under a one-sided test. The evidence suggests that, after 

controlling for time trends, forced CEO turnover in treated firms has become more sensitive to firm 
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performance after independent directors became a majority of the board under the listing rule. 

Furthermore, this result does not appear to be driven by the other two rule changes (treatments).  

For other variables, we find that the coefficient on Treat1 is negative in all columns and is 

statistically significant in columns 3 and 4. The negative sign suggests that the rate of forced CEO 

turnover is lower in treated firms than in control firms during the pre-treatment period. The sign and 

statistical significance of the control variables are in general consistent with prior findings and 

economic intuition. For example, the negative coefficients on stock returns and accounting 

performance suggest that CEOs in firms with poor performance are more likely to be fired (Warner, 

Watts, & Wruck, 1988; Weisbach, 1988). The positive coefficient on stock return volatility suggests 

that CEOs in riskier firms are more likely to be fired, probably because a bad outcome that would 

trigger a forced CEO turnover is more likely to occur in these firms. Consistent with the view that 

CEOs who have more power and influence are less likely to be fired, we find that CEOs who are 

founders or heirs of founders are less likely to be fired, CEOs who have more voting power are less 

likely to be fired (Denis, Denis and Sarin, 1997), and CEOs who are chairmen are also less likely to be 

fired (Goyal and Park, 2002).  

6.2.2. The effect of nominating committee independence on forced CEO turnover 

In this section, we study the treatment effect of the new listing rule requiring nominating 

committees be comprised entirely of independent directors. The sample for this analysis is the 

matched sample of treatment and control firms as defined by the independent nominating committee 

requirement, where the treatment firms are matched to control firms in the same industry and with 

close propensity scores as described in Section 5.   

In table 8, we find that the coefficient on the interaction between Treat2 and Performance is 

positive in all the columns and is statistically significant in columns 3 and 4 where firm performance is 

measured by industry-adjusted change in EBIT. The positive sign is consistent with forced CEO 
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turnover being less sensitive to firm performance in treatment firms than in control firms prior to the 

new listing rule. The coefficient of most interest to us – the coefficient on the triple interaction of 

Treat2, Post2 and Performance – is negative and statistically significant in all the columns, suggesting 

a larger increase in sensitivity of forced CEO turnover to stock return and accounting performance in 

treatment firms than in control firms during the post-treatment period, and this effect is robust to 

controlling for the potential confounding effects of the other two treatments. We also find that the 

coefficient on the interaction of Treat1, Post1 and Performance is negative in columns 2 and 4 and is 

statistically significant in column 4, which is consistent with the findings in table 7. All the control 

variables have expected signs and most are also statistically significant. Overall, the evidence shows 

that the independent nominating committee requirement has significantly increased the sensitivity of 

forced CEO turnover to firm performance in firms that lacked a nominating committee or an 

independent nominating committee during the pre-SOX period. 

6.2.3. The effect of audit committee independence on CEO turnover 

In this section, we study the effect of the new exchange rule that requires the audit committee 

to be comprised entirely of independent directors. The sample for this analysis is the matched sample 

of treatment and control firms as defined by the independent audit committee rule.  

Before starting this analysis, we should note that the new exchange rule on audit committee 

independence is not the first such listing requirement for NYSE and Nasdaq firms. Actually, NYSE 

and Nasdaq issued their first listing requirement regarding audit committee independence in December 

1999 in response to SEC calls for improvement in the effectiveness of corporate audit committees. 

According to that listing requirements, firms are required to maintain audit committees with at least 

three directors "all of whom have no relationship to the company that may interfere with the exercise 

of their independence from management and the company” (NYSE Listed Company Manual 303.01 

[B][2][a]).  Although the statement implies that each member of the audit committee should be 
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independent, the definition of independence was vague and, more importantly, that rule also allowed 

stock exchanges to grant exemptions to some firms under “exceptional and limited circumstances”. 

Compared to this earlier requirement on audit committee independence, the new exchange rules 

following the passage of the SOX Act of 2002 impose a much clearer and stricter definition of 

independent directors and limit exemptions to only two special situations – newly-listed companies 

and overlapping board relationships. Thus, the treatment group in our sample consists mainly of firms 

exempt from the 1999 exchange rule requiring fully independent audit committees and firms that 

complied with the 1999 exchange rule, but where  some audit committee members did not meet the 

stricter independent director definition required under the new 2003 exchange rule. 

Table 9 reports results on the sensitivity of forced CEO turnover to firm performance. The 

structure of the analysis is similar to that in table 12. We find that the coefficient on the triple 

interaction of Post3, Treat3 and Performance is statistically insignificant in all the columns. Hence, 

again, we find no evidence that the new exchange rule on audit committee independence has 

significantly affected forced CEO turnover in treatment firms.  

6.3. CEO and CFO certifications and forced CEO turnover 

One interesting finding in table 9 is that the coefficient on the interaction of Post3 and 

Performance is negative and statistically significant in both columns 3 and 4, suggesting that during 

the post-treatment period forced CEO turnover is more sensitive to accounting performance in all 

firms.14 15

                                                           
14 This coefficient is also negative and significant in column 2 when firm performance is measured by stock 
returns but since it is insignificant in column 1 we do not make any inference on it. 

 Interestingly, this same coefficient is also found to be significantly negative in column 4 of 

table 7 though the sample is a little different. Thus, this result does not seem to be limited to the 

specific matched sample in section 6.2.3. Why is there an increase in sensitivity of forced CEO 

turnover to accounting performance in both treatment and control firms, but the rule on audit 

15 In unreported test, we find that the sum of coefficients on Post3×Performance and 
Post3×Treat3×Performance is negative and statistically significant. 
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committee independence does not seem to have any significant effect on the sensitivity of forced CEO 

turnover to performance? In this section, we pursue this issue further and propose an answer.   

First, we investigate whether this result is driven by sample selection in the construction of the 

matched samples. For example, the selected firms in the matched samples may share some 

unobservable common characteristics and the change in these characteristics over time could then 

drive this result. To test this conjecture, we use the full sample, instead of the matched samples, in all 

the tests reported in this section. In column 1 of table 10, we evaluate whether there is an increase in 

sensitivity of forced CEO turnover to accounting performance in the full sample. We find that the 

coefficient on the interaction of Post3 and the change in EBIT is negative and statistically significant, 

which confirms the findings in table 9 for the full sample.  To assess whether this increase is unique to 

the post-treatment period defined by Post3, we repeat the logit regression in column 1, but replace 

Post3 by Post1 and Post2 in columns 2 and 3, respectively. We continue to find a significant increase 

in the sensitivity of forced CEO turnover to accounting performance. Thus, it seems that this finding is 

not uniquely tied to any one of the three new listing rules that we examine. One commonality across 

Post1, Post2 and Post3 is that they all use year 2003 as the break year separating the pre- and post-

treatment periods in the control firms. Hence, this finding is most likely to be driven by changes that 

occurred around year 2003.   

After examining the provisions of the Sarbanes-Oxley Act, we find that the CEO and CFO 

certification requirements in sections 906 and 302 of SOX can potentially be responsible for the 

increase in sensitivity of forced CEO turnover to accounting performance we observe. Despite some 

subtle differences, both sections require CEO and CFO to certify that their firm’s financial reports 

fairly represents, in all material aspects, the financial condition and results of operations of the firm. 

Section 302 also requires CEO and CFO to certify the effectiveness of their internal “disclosure 

controls and procedures”. The essence of the two sections is to make the CEO and CFO be ultimately 

responsible for the quality of a firm’s disclosure controls and financial reporting. Section 906 details 
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criminal penalties for knowingly certifying fraudulent financial reports and section 302 carries civil 

penalties for intentional false certification. These requirements are likely to have increased the quality 

of the reported accounting numbers and/or board confidence in accuracy of these numbers, both of 

which should lead to a greater weight being placed on accounting performance in CEO turnover 

decisions. Sections 906 and 302 have effective date on July 30, 2002 and August 29, 2002 

respectively, which means that in fiscal year 2003 all financial reports of public firms would need to 

be certified by their CEOs and CFOs. If sections 906 and 302 of SOX are responsible for the increased 

sensitivity of forced CEO turnover to accounting performance that we observe, then we should see a 

structural change in the turnover-performance relation from 2003 onward. To test this proposition, we 

create an indicator for the post-2003 period – Post2003 – which equals to one in years after 2003 

(inclusive) and zero otherwise. In column 4, we repeat the logit regression in column 1, but replace 

Post3 by Post2003. The results show that the coefficient on the interaction of Post2003 and the 

Change in EBIT is indeed significantly negative, suggesting an increase in the sensitivity of forced 

CEO turnover to accounting performance after 2003.  

Since many firms also changed their board structure in year 2003 to comply with the new 

listing rules, the evidence in column 4 is not sufficient to establish that the change in turnover-

performance sensitivity is due to the implementation of section 906 and 302 of SOX. In column 5, we 

run a horse race among the four competing post indicators that are statistically significant when 

included individually in the regression model. We find that the Post2003 indicator appears to have the 

most explanatory power with the interaction of Post2003 and the Change in EBIT having a p-value of 

0.14, which is statistically significant at the 10 percent level under a one-sided test, while the other 

three interactions terms have p-values ranging from 0.35 to 0.64. Considering the high correlations 

among the four competing post indicators, which make multicolinearity a serious concern, the p-value 

of 0.14 is quite impressive. Hence, it seems that the implementation of sections 906 and 302 of SOX is 

mainly responsible for the increase in the sensitivity of forced CEO turnover to accounting 
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performance in all firms. We believe that the implementation of sections 906 and 302 leaves the new 

listing rule on audit committee independence with minimal room to further impact the quality of a 

firm’s accounting numbers or the board’s forced CEO turnover decisions. Thus as it stands, the 

evidence in table 9 only shows that the 2003 new listing rule on audit committee independence has no 

significant incremental effect on forced CEO turnover beyond that due to the implementation of 

sections 906 and 302 of SOX.  

7. Robustness Checks 

7.1. Using involuntary CEO turnover as the dependent variable 

Thus far, we have used forced CEO turnover as the dependent variable in all our regressions. 

This variable is coded using the method in Parrino (1997) and Huson, Malatesta and Parrino (2004).  

To assess whether our results are sensitive to the definition of forced CEO turnover, alternative 

definitions of forced CEO turnover are used in Table 11 to reexamine the main results in our study. 

The alternative dependent variable is involuntary CEO turnover defined in Section 2.6. To reiterate, 

CEO turnover is involuntary if the departing CEO leaves office before the age of 65 and does not take 

accept a CEO position in another S&P 1500 firm within one year of the initial CEO turnover 

announcement. The variable requires no manual coding and thus, it is not affected by systematic 

coding errors.  

Table 11 reports logit regressions that examine the treatment effects on the sensitivity of 

involuntary CEO turnover to firm performance of the new listing rules on board independence and 

nominating committee independence16

                                                           
16 We also examined specifications similar to those in columns 3 and 4, but where the focus is on the new 
exchange rule on audit committee independence. The results show that the effect on the sensitivity of CEO 
turnover to performance remains insignificant when quasi-forced CEO turnover is used as the dependent 
variable. Since these effects are insignificant in the original tests in table 9 either, to save space, we choose not to 
report the results for robustness check in table 11.    

. Columns 1 and 2 are estimated using the matched sample 

based on the board independence rule and columns 3 and 4 are estimated using the matched sample 
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based on the independent nominating committee rule. For each new listing rule, we estimate separate 

regressions using market-adjusted stock return (column 1 and 3) and industry-adjusted change in EBIT 

(column 2 and 4) as our performance measure. We find that the results in columns 1 and 2 are very 

similar to those in columns 1 and 3 of table 9, except that the statistical significance of the coefficient 

on the triple interaction of Post1, Treat1 and Performance is a little weaker, though it remains 

significant under a one-sided test. Similarly, the results in columns 3 and 4 are very similar to those in 

columns 1 and 3 of table 8, with the coefficient on the triple interaction of Post2, Treat2 and 

Performance being negative and highly statistically significant for both stock- and accounting-based 

performance measures. As expected, the pseudo R-squared is lower in table 11 than in tables 7 and 8. 

This may reflect some truly voluntary CEO turnovers being misclassified as involuntary, and whose 

occurrence is not correlated with poor firm performance. We conclude that the forced CEO turnover 

definition is preferable because the logit models have more explanatory power. Nevertheless, the 

results in table 11 confirm that our earlier findings in table 7 and 8 are qualitatively unchanged when 

we use the involuntary CEO turnover definition.  

7.2. Excluding Year 2007 

The last year of our sample period is 2007. Since we lag firm-level variables by a year, year 

2007 is associated with CEO turnovers that occur in the second half of 2007 and the first-half of 2008. 

This is the time period when the most recent Global Financial Crisis was in full swing. It is possible 

that treatment firms faced systematically greater challenges than control firms. One potential result is 

that boards of treatment firms would need to act more promptly to remove incompetent CEOs to save 

their firms from financial distress. If this conjecture is true, then we should observe a higher increase 

in the rate of forced CEO turnover and a larger increase in the sensitivity of forced CEO turnover to 

firm performance in treatment firms than in control firms.  
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Although this conjecture is reasonable, we do not think it is a serious concern in this study 

since we matched treatment firms with control firms so that they have similar characteristics, at least 

on several critical dimensions. For example, in the matched sample defined by the new listing rule 

requiring majority of independent directors, the treatment group and control group are not significantly 

different in terms of the following firm characteristics in year 2001: total assets, sales, Tobin’s Q, 

earnings volatility, percentage of firms with classified boards, and CEO age.   

Nevertheless, to more definitively rule out the possibility that the Global Financial Crisis is 

affecting our results, we repeat the base regressions in tables 7 and 8, but exclude observations in year 

2007. The results are reported in the two panels of table 12. The left panel checks the robustness of the 

results related to the new exchange rule on board independence; while the right panel checks the 

robustness of the results related to the new exchange rule on nominating committee independence. 

Firm performance is measured by market-adjusted stock returns in columns 1 and 3, while it is 

measured by industry-adjusted change in EBIT in columns 2 and 4. Matched samples for the 

corresponding new exchange rules are again used. We find that the coefficients on the triple 

interaction of Post1, Treat1 and Performance and those on the triple interaction of Post2, Treat2 and 

Performance remain negative and statistically significant. 

7.3. Investor pressure 

The corporate scandals in 2001 and 2002 have resulted in a dramatic change in public attitude 

toward corporate governance issues in U.S. firms. Investors have become more determined to have 

their voices heard in corporate board rooms. It is possible that treatment firms attracted more attention 

from activist investors during the post-SOX period than control firms had. This might reflect more 

past corporate governance problems in treatment firms. The greater pressure on boards of directors in 

treatment firms from activist investors might then force these firms take quicker actions to remove 

poorly-performing CEOs during the post-SOX period. However, when we read news around the CEO 
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turnovers in our sample, we find only a couple of cases where investor pressure is mentioned. This 

fraction of cases appears too small to affect our results. It might alternatively be argued that activist 

investors influence boards privately so most of their actions are not reported in news. However, this 

seems to be unrepresentative of many well known activist investors, who usually like to publicize their 

agenda in order to generate shareholder support for their causes. Thus, we doubt that activist investor 

pressure is a likely cause of our finding.  

As corroborating evidence, we note that Chhaochharia and Grinstein (2009) examine a similar 

alternative argument against their evidence on CEO compensation. They conjecture that firms with 

poor governance scores, measured by the Corporate Governance Quotient (CGQ) established by 

Institutional Shareholder Services (ISS), and firms that were subject to class action lawsuits may be 

more likely to be targeted by investors and thus, experience greater pressure to lower CEO 

compensation. They show that outside pressure cannot explain their results. When activist investors 

target a firm, we expect that they are likely to pay equal attention to the CEO compensation and 

turnover problems. Thus, the evidence in Chhaochharia and Grinstein (2009) lends more support to the 

view that our results are not driven by activist investor pressure. 

8. Conclusion 

Although government officials appear to believe that increasing the independence of boards of 

directors and board committees can improve the effectiveness of board monitoring, empirical research 

in this area has lagged behind government regulations and, until today, existing evidence on a causal 

relation between board structure and the effectiveness of board monitoring is far from conclusive. In 

this study, we shed new light on this relation by examining an important indicator of effectiveness of 

board monitoring – the sensitivity of forced CEO turnover to firm performance. Using the change in 

NYSE and Nasdaq listing rules following the passage of the Sarbanes-Oxley Act as a source of 

exogenous variation, we provide the first convincing statistical evidence on a causal relation between 
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board (committee) independence and CEO turnover. Specifically, we find that firms that after SOX 

moved to a majority of independent directors or to a fully independent nominating committee 

experience increased sensitivity of forced CEO turnover to performance. This evidence suggests that 

quality of board monitoring is positively related to board independence and nominating committee 

independence and the causation goes from board structure to quality of board monitoring. We also 

provide suggestive evidence that the implementation of sections 906 and 302 of SOX, which requires 

that CEOs and CFOs to certify their firms’ financial statements, has lead to an increase in the 

sensitivity of forced CEO turnover to firm accounting operating performance in all firms. This prior 

change in Federal law seems to leave minimal room for later changes in audit committee independence 

at firms affected by the new 2003 exchange rule to have any significant effect on forced CEO turnover 

decisions.  

 One important unanswered question is whether the increase in sensitivity of forced CEO 

turnover to firm performance after the passage of SOX is beneficial to shareholders in firms 

previously non-compliant with board and committee independence rules and how it has affected firm 

operating performance. This question is left for our future research.  
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Appendix A: Definition of Variables 

Variables Definition 
Dependent variables  
Forced CEO turnover An indicator variable for forced CEO turnover classified using 

the method in (Parrino, 1997). 
Involuntary CEO turnover An indicator variable for involuntary CEO turnover.  A CEO 

turnover is involuntary if the departing CEO leaves office 
before the age of 65 and does not take a CEO position in 
another S&P 1500 firm within one year of the initial CEO 
turnover announcement. 

  
Firm characteristics  
Log of total assets Natural log of book value of total assets in millions of dollars 
Log of sales Natural log of annual sales in millions of dollars 
Tobin’s Q Book value of total assets minus book value of common equity 

plus the market value of common equity over book value of 
total assets. 

Earnings volatility Standard deviation of annual EBIT scaled by beginning of year 
total assets over the past five years. 

Stock volatility Standard deviation of monthly stock returns in the past 12 
months.  

  
Firm Performance  
Ret The firm’s stock return adjusted by the value-weighted return 

on CRSP index cumulated over the 12 months that end one 
month before the CEO turnover announcement or over the 
fiscal year when there is no CEO turnover. This variable is 
winsoried at 1% and 99% of the distribution. 

Change in EBIT The firm’s change in EBIT scaled by beginning of year total 
assets adjusted by the median of this ratio for the firm’s 
industry over the fiscal year prior to the CEO turnover, where 
industries are defined by Fama and French 48 industry groups. 
This variable is winsorized at 1% and 99% of the distribution. 

  
Governance characteristics  
Board Size Total number of directors on the board. 
CEO-Chairman An indicator variable that equals to one if the CEO is also the 

Chairman of the board and equals to zero otherwise. 
Classified Board An indicator variable for classified board (also known as 

staggered board).  
Dual Class firm An indicator variable for firms with more than one class of 

common shares.  
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Variables Definition 
Fraction of indep directors Total number of independent directors divided by total number 

of directors. 
G-index The Gomper, Ishi and Metricks (2003) index which equals to 

the number of anti-takeover provisions a firm has. The 
maximum is 24.  

Non-emp block An indicator variable for the presence of non-employee 
blockholders on board where a blockholder is defined as 
anyone holding more than 1% of the total voting power. 

  
CEO characteristics  
CEO Age CEO age at the time of the CEO turnover announcement. 
CEO Voting The percentage of votes held by the CEO as defined by 

RiskMetrics. 
Founder-heir CEO An indicator variable for CEOs who are the founders or heirs of 

founders of their firms.   
Insider-linked voting The percentage of votes held by insider and linked (gray) 

directors as defined by RiskMetrics.  
Log CEO Tenure Natural log of one plus CEO tenure in years. 
  
Difference-in-Difference 
Variables 

 

Post1 An indicator variable for post-treatment period for the new 
listing rule requiring firms to have majority of independent 
directors on the board. For firms in the control group, it equals 
to 1 in years after 2003 (inclusive) and equals 0 otherwise. For 
firms in the treatment group, it equals 1 in years after the firm 
meets the new exchange requirement and equals 0 otherwise. 
However, the last year a treatment firm can meet the 
requirement is 2005.  

Post2 An indicator variable for post-treatment period for the new 
listing rule requiring firms to have completely independent 
nominating committees. For firms in the control group, it equals 
1 in years after 2003 (inclusive). For firms in the treatment 
group, it equals 1 in years after the firm meets the new 
exchange requirement and equals 0 otherwise. However, the 
last year a treatment firm can meet the requirement is 2005. 

Post3 An indicator variable for post-treatment period for the new 
listing rule requiring firms to have completely independent 
audit committees. For firms in the control group, it equals 1 in 
years after 2003 (inclusive). For firms in the treatment group, it 
equals 1 in years after the firm meets the new exchange 
requirement and equals 0 otherwise. However, the last year a 
treatment firm can meet the requirement is 2005. 

Treat1 An indicator variable for membership in the treatment group 
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Variables Definition 
defined by the new listing rule requiring firms to have majority 
of independent directors on the board. 

Treat2 An indicator variable for membership in the treatment group 
defined by the new listing rule requiring firms to have 
completely independent nominating committees.  

Treat3 An indicator variable for membership in the treatment group 
defined by the new listing rule requiring firms to have 
completely independent audit committees.  
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Figure 1: Board structure change from 1996 to 2008 
 
This figure shows the percentage of sample firms with majority of 
independent directors, with completely independent nominating, with 
completely independent auditing committees, and with dual CEO-Chairman 
over 1996 to 2008. The sample consists of all firms on ExecuComp and 
RiskMetrics (formerly IRRC) that have board data for 2001 available on 
RiskMetrics and survived from 2001 until at least 2004. The data source is 
the RiskMetrics database. 
 

Figure 2: Fraction of Independent directors from 1996 to 2008 
 
This figure shows the mean fraction of independent directors on board by 
year over 1996 to 2008 for the full sample, for the subsample of treatment 
firms, and for the subsample of control firms. The treatment and control 
firms are defined by the new listing rule requiring listing firms to maitain 
majority of independent directors. The sample consists of all firms on 
ExecuComp and RiskMetrics (formerly IRRC) that have board data for 2001 
available on RiskMetrics and survived from 2001 until at least 2004. The 
data source is the RiskMetrics database. 
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Table 1: Board structure changes over 1996-2008 

The table shows aggregate time trend in board structure between 1996 and 2008. The sample consists of 1280 
firms that have board data available on RiskMetrics in 2001 and have survived from 2001 through 2004 on the 
ExecuComp database. A firm is considered to have a fully independent nominating (auditing) committee if all 
members of the committee are independent.  

Year Percent of firms 
with majority of 
independent 
directors (%) 

Percent of firms 
with fully 
independent 
nominating 
committee (%) 

Percent of firms 
with fully 
independent audit 
committee (%) 

Percent of 
firms with a 
CEO serving 
as chairman 
(%) 

Average board 
size 

      
1996 69 - - 71 10.72 
1997 68 - - 72 10.17 
1998 69 38 50 71 10.02 
1999 71 37 54 69 9.92 
2000 73 41 65 69 9.65 
2001 75 46 69 67 9.45 
2002 78 49 71 68 9.55 
2003 83 63 76 68 9.54 
2004 89 73 82 66 9.59 
2005 92 76 85 63 9.64 
2006 91 80 85 59 9.80 
2007 98 93 96 45 9.57 
2008 99 94 97 56 9.90 
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Table 2: Distribution of firms by compliance status with the new listing rules in year 2001 

This table reports the frequency count (first row), row percent (parenthesis) and column percent (bracket) of 
sample firms by compliance status with three new listing rules – the rule on board independence, the rule on 
nominating committee independence and the rule on auditing committee independence – in year 2001. The 
sample consists of 1280 firms that have board data available on RiskMetrics in 2001 and have survived from 
2001 through 2004 on the ExecuComp database. Firms without nominating (auditing) committee in 2001 are 
classified as non-compliant with the rule on independent nominating (auditing) committee. 

  Nom Com Indep Audit Com Indep Total 
  Compliant Non-compliant Compliant Non-compliant  

B
oa

rd
 In

de
p Compliant 

374 592 755 211 966 
(39%) (61%) (78%) (22%)  
[96%] [66%] [85%] [53%] [75%] 

Non-compliant 
15 299 130 184 314 

(5%) (95%) (41%) (59%)  
[4%] [34%] [15%] [47%] [25%] 

       

N
om

 C
om

 
In

de
p 

Compliant 
  328 61  
- - (84%) (16%)  
  [37%] [15%]  

Non-compliant 
  557 334  
- - (63%) (37%)  
  [63%] [85%]  

Total  389 891 885 395  
  (30%) (70%) (69%) (31%)  
 

Table 3: Distribution of firms by membership in treatment and control groups and stock exchanges 
listed in 2001 

This table reports the distribution of NYSE and Nasdaq firms in 2001 in the treatment and control groups 
defined by compliance status with the three new listing rules we study respectively. The sample consists of 1280 
firms that have board data available on RiskMetrics in 2001 and have survived from 2001 through 2004 on the 
ExecuComp database. Column 1 and 2 are for the new listing rule on board independence, Column 2 and 3 are 
for the new listing rule on nominating committee independence, and Column 5 and 6 are for new listing rule on 
audit committee independence. Number of firms, row percent and column percent are reported in each cell with 
the row percents in parentheses and column percents in brackets. 

 Board Indep Nom Com Indep Audit Com Indep 
 NYSE Nasdaq NYSE Nasdaq NYSE Nasdaq 
 (1) (2) (3) (4) (5) (6) 
       
Control 698 268 323 66 620 265 
 (72%) (28%) (83%) (17%) (70%) (30%) 
 [78%] [71%] [36%] [17%] [69%] [70%] 
       
Treatment 202 112 577 314 280 115 
 (64%) (36%) (65%) (35%) (71%) (29%) 
 [22%] [29%] [64%] [83%] [31%] [30%] 
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Table 4: Comparison of treatment and control firms in year 2001(Full Sample) 

The table compares firm and governance characteristics’ sample means for treatment and control firms in the full sample which consists of 1280 firms that 
have board data available on RiskMetrics in 2001 and have survived from 2001 through 2004 on the ExecuComp database. Membership in the treatment 
group is defined by new listing rules on board independence (column 1-3), nominating committee independence (column 4-6) and audit committee 
independence (column 7-9) respectively. All variables are defined in Appendix A. Column (3), (6) and (9) contain p-values of t-tests for differences in means 
of the treatment and control group.   

 Board Independence Nominating Committee Independence Auditing Committee Independence 
 Control Treatment p-value for 

t-test  
Control Treatment p-value for 

t-test  
Control Treatment p-value for 

t-test  
 (1) (2) (3) (4) (5) (6) (7) (8) (9) 
          
Total Assets ($ mil) 14362.00 11831.88 0.51 19014.73 11439.03 0.08 11414.17 18955.35 0.09 
Sales ($ mil) 6072.98 4391.18 0.10 8506.27 4417.95 0.00 4987.15 7168.88 0.03 
Tobin’s Q 1.95 2.10 0.09 1.78 2.07 0.00 1.97 2.02 0.57 
Earnings volatility 0.06 0.06 0.48 0.05 0.06 0.26 0.06 0.05 0.07 
G-index 9.57 8.34 0.00 10.06 8.92 0.00 9.34 9.18 0.34 
Dual Class firms 0.08 0.16 0.00 0.05 0.12 0.00 0.09 0.11 0.24 
Classified board 0.62 0.54 0.02 0.65 0.58 0.04 0.61 0.60 0.92 
CEO-Chairman 0.70 0.59 0.00 0.76 0.64 0.00 0.68 0.66 0.52 
Fraction of Indep director 0.73 0.40 0.00 0.77 0.59 0.00 0.70 0.53 0.00 
Board size 9.59 9.04 0.00 10.03 9.20 0.00 9.31 9.78 0.01 
Non-emp block 0.26 0.46 0.00 0.19 0.36 0.00 0.27 0.41 0.00 
Insider-linked voting (%) 5.73 20.32 0.00 4.08 11.59 0.00 7.96 12.32 0.00 
Founder-heir CEO 0.14 0.31 0.00 0.09 0.22 0.00 0.18 0.18 0.89 
CEO tenure 6.73 10.12 0.00 5.63 8.42 0.00 7.36 8.01 0.19 
CEO age 54.99 56.22 0.03 55.42 55.23 0.66 54.96 56.03 0.03 
N 966 314  389 891  885 395  
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Table 5: Coefficient estimates of the propensity score models 

The table reports the coefficient estimates of the probit models used to predict membership in the treatment 
group defined by the new listing rules on board independence (Column 1), on nominating committee 
independence (Column 2) and on audit committee independence (Column 3) respectively. In column 1, the 
dependent variable is the indicator variable Treat1, in column 2 the indicator variable Treat2 and in column 3 the 
indicator variable Treat3. All variables are defined in Appendix A. The sample consists of all firm years from 
1996 to 2001in our full sample. The numbers in parentheses are p-values and ***, **, and * denote significance 
at the 1, 5 and 10 percent levels, respectively. The percent concordant is defined as the percent of distinct pairs 
of observations with one case having a positive response (for example Treat1=1) and the other having a negative 
response (for example Treat1=0) such that observation with the negative response has a lower predicted mean 
score than the observation with the positive response.   

VARIABLES Dep Var = Treat1 Dep Var = Treat2 Dep Var = Treat3 
 (1) (2) (3) 
    
Log of total assets -0.090*** -0.095*** 0.093*** 
 (0.000) (0.000) (0.000) 
Tobin’s Q -0.014 0.032** 0.025* 
 (0.312) (0.035) (0.058) 
Earnings volatility 0.228 0.117 0.043 
 (0.519) (0.735) (0.450) 
Fraction of indep directors  -3.016*** -2.904*** 
  (0.000) (0.000) 
G-index -0.055*** -0.032*** 0.029*** 
 (0.000) (0.000) (0.000) 
Dual Class firm -0.062 0.268*** -0.052 
 (0.472) (0.004) (0.526) 
CEO-Chairman -0.378*** -0.163*** -0.043 
 (0.000) (0.001) (0.372) 
Insider-linked voting 0.015*** -0.001 -0.002 
 (0.000) (0.772) (0.128) 
Non-emp block 0.150*** 0.230*** 0.268*** 
 (0.004) (0.000) (0.000) 
Log CEO tenure 0.203*** 0.174*** 0.034 
 (0.000) (0.000) (0.281) 
Founder-heir CEO 0.238*** 0.278*** -0.190*** 
 (0.000) (0.000) (0.002) 
CEO age 0.014*** -0.014*** -0.001 
 (0.000) (0.000) (0.716) 
Constant -1.200 4.032 -0.185 
 (0.909) (0.394) (0.983) 
    
Observations 4871 4871 4871 
Chi sq 988.4 1260.5 869.0 
Pseudo R-squared 0.184 0.228 0.163 
Percent concordant 80.3 79.0 74.7 
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Table 6: Incidence and Rate of CEO turnover (1996-2007) 

The table shows the incidence and rate of CEO turnover in the matched sample defined by the new exchange 
rule on board independence (Panel A), nominating committee independence (Panel B) and audit committee 
independence (Panel C) respectively. The sample period is from 1996 to 2007. The pre- and post-treatment 
periods are defined using firm-specific post-treatment indicators as explained in Section 2.6 and Appendix A. 
Three definitions of CEO turnovers are used – all CEO turnovers, forced CEO turnovers and involuntary CEO 
turnovers. We exclude CEO turnovers related to interim CEOs, co-CEOs, poor health, death, mergers and spin-
offs. Forced CEO turnover is classified using the method in Parrino (1997). A CEO turnover is defined as 
involuntary if the age of the departing CEO is under 65 and she does not take a CEO position in another S&P 
1500 firm within one year of the initial turnover announcement. We compare the mean rate of CEO turnover 
between the pre- and post-treatment periods within each treatment and control group and use superscripts ***, 
**, * to denote significance at the 1, 5 and 10 percent levels, respectively, for t-test of difference in the means. 
We also compare the mean rate of CEO turnover between control and treatment groups within each time period 
and the p-values for t-test of difference in the means are reported in the last column of the table.  

  Incidence Rate p-value 
Type of turnover Period Control Treatment Control Treatment t-test 
  (1) (2) (3) (4) (5) 
       
Panel A: Board Independence      
       
All CEO turnover Pre-treat 478 133 11.93 9.84 0.03 
 Post-treat 322 79 11.87 11.11 0.57 
       
Forced CEO turnover Pre-treat 132 28 3.29 2.07*** 0.01 
 Post-treat 88 36 3.24 5.06 0.04 
       
Involuntary CEO turnover  Pre-treat 384 85 9.58 6.29** 0.00 
 Post-treat 264 61 9.73 8.58 0.33 
       
Panel B: Nominating Committee Independence     
       
All CEO turnover Pre-treat 263 374 12.66 11.43 0.18 
 Post-treat 173 199 12.95 11.20 0.14 
       
Forced CEO turnover Pre-treat 67 90 3.23 2.75* 0.32 
 Post-treat 46 65 3.44 3.66 0.75 
       
Involuntary CEO turnover  Pre-treat 202 272 9.73 8.31 0.08 
 Post-treat 139 159 10.40 8.95 0.18 
       
Panel C: Audit Committee Independence     
       
All CEO turnover Pre-treat 461 205 11.69 11.02 0.45 
 Post-treat 317 111 11.85 11.53 0.79 
       
Forced CEO turnover Pre-treat 111 56 2.82 3.00 0.68 
 Post-treat 93 32 3.48 3.32 0.82 
       
Involuntary CEO turnover Pre-treat 348 155 8.83 8.33 0.53 
 Post-treat 256 85 9.57 8.83 0.49 
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Table 7: Board independence and sensitivity of forced CEO turnover to firm performance (1996-2007) 
 
The table shows the results from logit regressions where the dependent variable is an indicator for forced CEO 
turnover in year t. The independent variables are defined in Appendix A and are all measured in year t-1. The 
sample consists of all observations from 1996 to 2007 in the matched sample defined by the new exchange rule 
requiring listing firms to maintain majority of independent directors on boards. We exclude forced CEO 
turnovers that resulted from punishment for violations because poor firm performance is not the main reason for 
these turnovers and treatment firms contain a disproportionately higher fraction of such type of forced CEO 
turnovers. In column 1 and 2, Performance is measured by market-adjusted stock returns, while in column 3 and 
4 by industry-adjusted change in EBIT, both measures are defined in Appendix A. Year and industry fixed 
effects are included in all columns. Industries are defined by Fama and French (1997) 48 industry groups. The 
numbers in parentheses are robust p-values and ***, **, and * denote significance at the 1, 5 and 10 percent 
levels, respectively.      

VARIABLES Dep Var = Forced CEO turnover 
 Market-adjusted return Industry-adjusted change in EBIT 
 (1) (2) (3) (4) 
     
Performance -2.751*** -3.347*** -7.054*** -10.889*** 
 (0.000) (0.000) (0.000) (0.001) 
Treat1 -0.593 -0.535 -0.483* -0.484* 
 (0.125) (0.146) (0.072) (0.080) 
Post1 × Treat1 0.218 0.255 0.378 0.455 
 (0.676) (0.638) (0.364) (0.320) 
Treat1 × Performance -0.133 -0.193 3.211 2.261 
 (0.877) (0.823) (0.510) (0.653) 
Post1 × Performance 1.035 1.199 -6.014** 10.785 
 (0.161) (0.564) (0.049) (0.225) 
Post1 × Treat1 × Performance -2.877* -2.395 -20.858** -21.516** 
 (0.064) (0.135) (0.017) (0.031) 
Treat2  0.078  -0.190 
  (0.761)  (0.332) 
Post2 × Treat2  -0.392  0.053 
  (0.293)  (0.862) 
Treat2 × Performance  1.392*  6.476* 
  (0.052)  (0.064) 
Post2 × Performance  2.589**  8.668 
  (0.046)  (0.271) 
Post2 × Treat2 × Performance  -3.289**  -7.207 
  (0.013)  (0.232) 
Treat3  -0.218  0.071 
  (0.441)  (0.740) 
Post3 × Treat3  0.257  -0.128 
  (0.557)  (0.739) 
Treat3 × Performance  -0.800  -0.232 
  (0.263)  (0.954) 
Post3 × Performance  -1.299  -21.856** 
  (0.511)  (0.031) 
Post3 × Treat3 × Performance  1.259  2.563 
  (0.407)  (0.755) 
Log of sales 0.050 0.051 0.091 0.090 
 (0.393) (0.382) (0.118) (0.125) 
Stock volatility 4.856*** 4.994*** 6.864*** 6.748*** 
 (0.004) (0.002) (0.000) (0.000) 
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CEO Age -0.017 -0.016 -0.016 -0.017 
 (0.122) (0.137) (0.152) (0.125) 
Founder-heir CEO -1.341*** -1.305*** -1.394*** -1.397*** 
 (0.000) (0.001) (0.000) (0.000) 
Log CEO tenure 0.143 0.140 0.152 0.166 
 (0.229) (0.243) (0.203) (0.169) 
CEO-Chairman -0.313* -0.321* -0.351** -0.374** 
 (0.064) (0.056) (0.036) (0.026) 
CEO voting -0.118*** -0.113*** -0.118*** -0.113*** 
 (0.002) (0.002) (0.002) (0.002) 
Non-emp block 0.172 0.195 0.256 0.276 
 (0.315) (0.252) (0.136) (0.109) 
Dual Class firm 0.345 0.337 0.283 0.271 
 (0.208) (0.222) (0.302) (0.326) 
Constant -3.322*** -3.363*** -3.619*** -3.507*** 
 (0.000) (0.000) (0.000) (0.000) 
     
Observations 7095 7095 7087 7087 
Chi sq 247.0 272.7 245.3 255.6 
Pseudo R-squared 0.153 0.160 0.117 0.122 
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Table 8: Independence of nominating committee and the sensitivity of forced CEO turnover to firm 
performance (1996-2007) 
 
The table shows the results from logit regressions where the dependent variable is an indicator for forced CEO 
turnover in year t. The independent variables are defined in Appendix A and are all measured in year t-1. The 
sample consists of all observations from 1996 to 2007 in the matched sample defined by the new exchange rule 
on independent nominating committees. We exclude forced CEO turnovers that resulted from punishment for 
violations because poor firm performance is usually not the main reason for these turnovers and treatment firms 
contain a disproportionately higher fraction of such type of forced CEO turnovers. In column 1 and 2, 
Performance is measured by market-adjusted stock returns, while in column 3 and 4 by industry-adjusted change 
in EBIT, both measures are defined in Appendix A. Year and industry fixed effects are included in all columns. 
Industries are defined by Fama and French (1997) 48 industry groups. The numbers in parentheses are robust p-
values and ***, **, and * denote significance at the 1, 5 and 10 percent levels, respectively.      

VARIABLES Dep Var = Forced CEO turnover 
 Market-adjusted return Industry-adjusted change in EBIT 
 (1) (2) (3) (4) 
     
Performance -2.728*** -2.509*** -11.484*** -11.366*** 
 (0.000) (0.000) (0.000) (0.000) 
Treat2 -0.144 -0.019 -0.116 -0.099 
 (0.557) (0.939) (0.557) (0.621) 
Post2 × Treat2 -0.277 -0.354 -0.017 -0.003 
 (0.433) (0.333) (0.957) (0.993) 
Treat2 × Performance 0.651 0.892 8.288** 8.384** 
 (0.324) (0.176) (0.015) (0.013) 
Post2 × Performance 1.677** 2.014 -3.637 6.869 
 (0.037) (0.142) (0.396) (0.348) 
Post2 × Treat2 × Performance -3.172*** -3.246*** -13.012** -9.926* 
 (0.006) (0.005) (0.028) (0.089) 
Treat1  -0.904  -0.457 
  (0.206)  (0.186) 
Post1 × Treat1  0.522  0.007 
  (0.568)  (0.993) 
Treat1 × Performance  -1.029  5.601 
  (0.493)  (0.372) 
Post1 × Performance  1.096  19.049** 
  (0.656)  (0.016) 
Post1 × Treat1 × Performance  -2.401  -46.722*** 
  (0.322)  (0.002) 
Treat3  -0.437  -0.041 
  (0.225)  (0.866) 
Post3 × Treat3  0.377  -0.062 
  (0.447)  (0.887) 
Treat3 × Performance  -1.336  -1.626 
  (0.116)  (0.703) 
Post3 × Performance  -1.691  -30.732*** 
  (0.553)  (0.002) 
Post3 × Treat3 × Performance  2.500*  10.159 
  (0.084)  (0.269) 
Log of sales 0.039 0.054 0.080 0.091 
 (0.519) (0.377) (0.187) (0.143) 
Stock volatility 6.843*** 6.784*** 8.124*** 8.069*** 
 (0.000) (0.000) (0.000) (0.000) 
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CEO Age -0.023** -0.023** -0.023** -0.022* 
 (0.045) (0.049) (0.041) (0.064) 
Founder-heir CEO -1.473*** -1.466*** -1.616*** -1.814*** 
 (0.001) (0.001) (0.000) (0.000) 
Log CEO tenure 0.209* 0.208* 0.214* 0.228* 
 (0.073) (0.083) (0.064) (0.054) 
CEO-Chairman -0.226 -0.254 -0.244 -0.290* 
 (0.179) (0.144) (0.141) (0.093) 
CEO voting -0.126*** -0.120*** -0.122*** -0.115*** 
 (0.001) (0.001) (0.001) (0.001) 
Non-emp block 0.206 0.213 0.264 0.287 
 (0.230) (0.230) (0.129) (0.109) 
Dual Class firm 0.343 0.396 0.352 0.318 
 (0.257) (0.198) (0.238) (0.309) 
Constant -3.620*** -3.536*** -3.867*** -4.006*** 
 (0.000) (0.000) (0.000) (0.000) 
     
Observations 6896 6896 6888 6888 
Chi sq 247.3 282.3 242.1 274.9 
Pseudo R-squared 0.159 0.166 0.133 0.144 
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Table 9: Independence of audit committee and the sensitivity of forced CEO turnover to firm 
performance (1996-2007) 
 
The table shows the results from logit regressions where the dependent variable is an indicator for forced CEO 
turnover in year t. The independent variables are defined in Appendix A and are all measured in year t-1. The 
sample consists of all observations from 1996 to 2007 in the matched sample defined by the new exchange rule 
on audit committee independence. We exclude forced CEO turnovers that resulted from punishment for 
violations because poor firm performance is normally not the main reason for these turnovers and treatment 
firms contain a disproportionately higher fraction of such type of forced CEO turnovers. In column 1 and 2, 
Performance is measured by market-adjusted stock returns, while in column 3 and 4 by industry-adjusted change 
in EBIT, both measures are defined in Appendix A. Year and industry fixed effects are included in all columns. 
Industries are defined by Fama and French (1997) 48 industry groups. The numbers in parentheses are robust p-
values and ***, **, and * denote significance at the 1, 5 and 10 percent levels, respectively.      

VARIABLES Dependent variable = Forced CEO turnover 
 Market-adjusted return Industry-adjusted change in EBIT 
 (1) (2) (3) (4) 
     
Performance -2.565*** -3.413*** -7.255*** -13.640*** 
 (0.000) (0.000) (0.000) (0.000) 
Treat3 -0.071 -0.045 0.088 0.145 
 (0.797) (0.869) (0.653) (0.477) 
Post3 × Treat3 -0.132 -0.017 -0.291 -0.315 
 (0.773) (0.970) (0.412) (0.414) 
Treat3 × Performance -0.244 -0.517 0.811 -0.699 
 (0.736) (0.493) (0.828) (0.845) 
Post3 × Performance 0.040 -1.863 -11.010*** -26.587*** 
 (0.955) (0.162) (0.001) (0.003) 
Post3 × Treat3 × Performance -0.319 0.910 -3.972 1.618 
 (0.864) (0.591) (0.607) (0.842) 
Treat1  -0.452  -0.226 
  (0.243)  (0.402) 
Post1 × Treat1  0.168  0.346 
  (0.765)  (0.447) 
Treat1 × Performance  -0.558  2.353 
  (0.555)  (0.604) 
Post1 × Performance  2.044  16.396** 
  (0.147)  (0.022) 
Post1 × Treat1 × Performance  -2.160  -18.801* 
  (0.207)  (0.055) 
Treat2  0.162  -0.053 
  (0.520)  (0.790) 
Post2 × Treat2  -0.682*  -0.135 
  (0.066)  (0.653) 
Treat2 × Performance  1.553**  9.338*** 
  (0.033)  (0.007) 
Post2 × Performance  2.217*  4.902 
  (0.056)  (0.533) 
Post2 × Treat2 × Performance  -4.007***  -5.879 
  (0.002)  (0.347) 
Log of sales 0.065 0.068 0.113** 0.113* 
 (0.255) (0.239) (0.049) (0.052) 
Stock volatility 4.507*** 4.496*** 6.666*** 6.531*** 
 (0.005) (0.005) (0.000) (0.000) 
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CEO Age -0.013 -0.011 -0.012 -0.013 
 (0.188) (0.295) (0.250) (0.216) 
Founder-heir CEO -1.527*** -1.466*** -1.552*** -1.594*** 
 (0.000) (0.000) (0.000) (0.000) 
Log CEO tenure 0.135 0.136 0.144 0.166 
 (0.230) (0.241) (0.194) (0.151) 
CEO-Chairman -0.357** -0.402** -0.405** -0.444*** 
 (0.026) (0.015) (0.012) (0.007) 
CEO voting -0.132*** -0.125*** -0.132*** -0.127*** 
 (0.004) (0.005) (0.002) (0.003) 
Non-emp block 0.252 0.271* 0.314* 0.325* 
 (0.118) (0.100) (0.054) (0.052) 
Dual Class firm 0.058 0.068 0.059 0.034 
 (0.839) (0.818) (0.836) (0.907) 
Constant -3.666*** -3.851*** -4.101*** -4.052*** 
 (0.000) (0.000) (0.000) (0.000) 
     
Observations 7709 7709 7701 7701 
Chi sq 256.7 275.0 267.2 275.8 
Pseudo R-squared 0.158 0.171 0.129 0.140 
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Table 10: Section 302 of SOX and the sensitivity of forced CEO turnover to change in EBIT (1996-
2007) 

The table shows the results from logit regressions where the dependent variable is an indicator for forced CEO 
turnover in year t. Post2003 is an indicator variable that equals to one in years after 2003(inclusive) and equals 
to zero otherwise. All other independent variables are defined in Appendix A and are measured in year t-1. The 
sample consists of all firms on the ExecuComp and RiskMetrics databases from 1996 and 2007 that satisfy the 
following two requirements (1) have non-missing director data on RiskMetrics in fiscal year 2001 and (2) are 
listed on NYSE or Nasdaq and have survived from 2001 until at least 2004. We exclude forced CEO turnovers 
that resulted from punishment for violations. Year and industry fixed effects are included in all columns. 
Industries are defined by the 17 industry groups17

VARIABLES 

 on Ken French’s website. The numbers in parentheses are 
robust p-values and ***, **, and * denote significance at the 1, 5 and 10 percent levels, respectively.      

Dep Var = Forced CEO turnover 
 (1) (2) (3) (4) (5) 
      
Change in EBIT -7.105*** -7.333*** -7.156*** -6.957*** -6.948*** 
 (0.000) (0.000) (0.000) (0.000) (0.000) 
Post3 × Change in EBIT -6.153**    5.900 
 (0.011)    (0.545) 
Post1 × Change in EBIT  -5.524**   5.528 
  (0.025)   (0.357) 
Post2 × Change in EBIT   -6.390***  -2.607 
   (0.010)  (0.644) 
Post2003 × Change in EBIT    -6.495*** -15.015 
    (0.007) (0.146) 
Log of sales 0.105** 0.102** 0.104** 0.105** 0.104** 
 (0.035) (0.039) (0.036) (0.035) (0.035) 
Stock volatility 6.821*** 6.821*** 6.829*** 6.831*** 6.852*** 
 (0.000) (0.000) (0.000) (0.000) (0.000) 
CEO Age -0.035*** -0.035*** -0.035*** -0.035*** -0.035*** 
 (0.000) (0.000) (0.000) (0.000) (0.000) 
Founder-heir CEO -1.394*** -1.394*** -1.397*** -1.393*** -1.393*** 
 (0.000) (0.000) (0.000) (0.000) (0.000) 
Log CEO tenure 0.153 0.151 0.154 0.153 0.155 
 (0.122) (0.125) (0.118) (0.122) (0.116) 
CEO-Chairman -0.314** -0.315** -0.320** -0.314** -0.315** 
 (0.022) (0.022) (0.020) (0.022) (0.022) 
CEO voting -0.107*** -0.107*** -0.107*** -0.107*** -0.108*** 
 (0.001) (0.000) (0.000) (0.000) (0.001) 
Non-emp block 0.324** 0.321** 0.319** 0.324** 0.320** 
 (0.021) (0.021) (0.023) (0.021) (0.022) 
Dual Class firm 0.167 0.172 0.166 0.168 0.161 
 (0.456) (0.443) (0.460) (0.454) (0.477) 
Constant -3.099*** -3.092*** -3.091*** -3.098*** -3.094*** 
 (0.000) (0.000) (0.000) (0.000) (0.000) 
      
Observations 10518 10518 10518 10518 10518 
Chi sq 259.3 257.3 258.0 260.1 261.6 
Pseudo R-squared 0.104 0.103 0.104 0.104 0.105 

                                                           
17 Estimation does not converge when using industry fixed effects for Fama and French (1997) 48 industry 
groups. 
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Table 11: Robustness check using involuntary CEO turnover as the dependent variable 
 
The table shows the results from logit regressions where the dependent variable is a dummy for involuntary CEO 
turnover in year t. A CEO turnover is defined as involuntary if the departing CEO leaves office before the age of 
65 and does not take a CEO position in another S&P 1500 firm within one year of the initial CEO turnover 
announcement. The independent variables are defined in Appendix A and are all measured in year t-1. Column 1 
and 2 are estimated using the matched sample defined by the new listing rule on board independence, and 
column 3 and 4 are estimated using the matched sample defined the new listing rule on nominating committee 
independence. We exclude forced CEO turnovers that resulted from punishment for violations because poor firm 
performance is normally not the main reason for these turnovers and treatment firms contain a disproportionately 
higher fraction of such type of forced CEO turnovers. Performance is measured by market-adjusted stock returns 
in column 1 and 3, while it is measured by industry-adjusted change in EBIT in column 2 and 4, both measures 
are defined in Appendix A. Year and industry fixed effects are included in all columns. Industries are defined by 
Fama and French (1997) 48 industry groups. The numbers in parentheses are robust p-values and ***, **, and * 
denote significance at the 1, 5 and 10 percent levels, respectively.      

VARIABLES Dep Var = Involuntary CEO turnover 
 Board Independence Nom Com Independence 
 (1) (2) (3) (4) 
     
Performance -0.676*** -3.177*** -0.984*** -7.507*** 
 (0.000) (0.005) (0.000) (0.000) 
Treat1 -0.582*** -0.592***   
 (0.000) (0.000)   
Post1 × Treat1 0.204 0.212   
 (0.401) (0.389)   
Treat1 × Performance 0.325 1.983   
 (0.319) (0.440)   
Post1 × Performance 0.085 -0.803   
 (0.794) (0.736)   
Post1 × Treat1 × Performance -1.238 -13.681**   
 (0.126) (0.022)   
Treat2   -0.208* -0.204* 
   (0.056) (0.059) 
Post2 × Treat2   0.005 0.028 
   (0.977) (0.871) 
Treat2 × Performance   0.485* 7.001*** 
   (0.093) (0.001) 
Post2 × Performance   0.801* 1.939 
   (0.060) (0.555) 
Post2 × Treat2 × Performance   -1.551*** -8.094* 
   (0.008) (0.078) 
Log of sales 0.062* 0.070** 0.071** 0.076** 
 (0.064) (0.039) (0.043) (0.030) 
Stock volatility 4.367*** 4.284*** 4.805*** 4.598*** 
 (0.000) (0.000) (0.000) (0.000) 
CEO Age 0.031*** 0.031*** 0.032*** 0.031*** 
 (0.000) (0.000) (0.000) (0.000) 
Founder-heir CEO -0.498*** -0.522*** -0.636*** -0.669*** 
 (0.001) (0.000) (0.000) (0.000) 
Log CEO tenure 0.377*** 0.380*** 0.371*** 0.374*** 
 (0.000) (0.000) (0.000) (0.000) 
CEO-Chairman -0.077 -0.088 -0.005 -0.009 
 (0.443) (0.378) (0.957) (0.927) 
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CEO voting -0.031** -0.031** -0.039** -0.038** 
 (0.050) (0.039) (0.020) (0.018) 
Non-emp block 0.104 0.122 0.060 0.068 
 (0.313) (0.239) (0.577) (0.533) 
Dual Class firm 0.122 0.108 0.018 0.013 
 (0.486) (0.538) (0.932) (0.950) 
Constant -5.196*** -5.232*** -5.416*** -5.377*** 
 (0.000) (0.000) (0.000) (0.000) 
     
Observations 7320 7312 7095 7087 
Chi sq 237.8 219.0 238.2 220.1 
Pseudo R-squared 0.0558 0.0529 0.0589 0.0560 
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Table 12: Robustness check excluding observations in 2007 

The table shows the results from logit regressions where the dependent variable is an indicator for forced CEO 
turnover in year t. The independent variables are defined in Appendix A and are all measured in year t-1. 
Column 1 and 2 are estimated using the matched sample defined by the new listing rule on board independence, 
and column 3 and 4 are estimated using the matched sample defined by the new listing rule on nominating 
committee independence. Observations in year 2007 are excluded. We also exclude forced CEO turnovers that 
resulted from punishment for violations because poor firm performance is normally not the main reason for these 
turnovers and treatment firms contain a disproportionately higher fraction of such type of forced CEO turnovers. 
Performance is measured by market-adjusted stock returns in column 1 and 3, while it is measured by industry-
adjusted change in EBIT in column 2 and 4, both measures are defined in Appendix A. Year and industry fixed 
effects are included in all columns. Industries are defined by Fama and French (1997) 48 industry groups. The 
numbers in parentheses are robust p-values and ***, **, and * denote significance at the 1, 5 and 10 percent 
levels, respectively.      

VARIABLES Board Independence Nom Com Independence 
 (1) (2) (3) (4) 
     
Performance -2.734*** -7.042*** -2.677*** -11.286*** 
 (0.000) (0.000) (0.000) (0.000) 
Treat1 -0.593 -0.485*   
 (0.125) (0.072)   
Post1 × Treat1 -0.093 0.154   
 (0.862) (0.735)   
Treat1 × Performance -0.140 3.076   
 (0.871) (0.531)   
Post1 × Performance 0.962 -7.388**   
 (0.220) (0.024)   
Post1 × Treat1 × Performance -3.252* -20.175**   
 (0.059) (0.043)   
Treat2   -0.148 -0.112 
   (0.540) (0.570) 
Post2 × Treat2   -0.337 -0.086 
   (0.357) (0.787) 
Treat2 × Performance   0.628 8.112** 
   (0.337) (0.017) 
Post2 × Performance   1.502* -6.088 
   (0.074) (0.178) 
Post2 × Treat2 × Performance   -3.005** -10.214 
   (0.017) (0.104) 
Log of sales 0.050 0.088 0.041 0.083 
 (0.404) (0.142) (0.502) (0.182) 
Stock volatility 5.145*** 7.341*** 7.424*** 8.750*** 
 (0.002) (0.000) (0.000) (0.000) 
CEO Age -0.018* -0.017 -0.024** -0.024** 
 (0.096) (0.136) (0.037) (0.038) 
Founder-heir CEO -1.262*** -1.319*** -1.380*** -1.504*** 
 (0.001) (0.000) (0.002) (0.001) 
Log CEO tenure 0.131 0.149 0.198 0.208* 
 (0.294) (0.234) (0.103) (0.083) 
CEO-Chairman -0.229 -0.274 -0.136 -0.159 
 (0.195) (0.116) (0.434) (0.354) 
CEO voting -0.135*** -0.136*** -0.145*** -0.142*** 
 (0.001) (0.001) (0.000) (0.000) 
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Non-emp block 0.245 0.315* 0.274 0.333* 
 (0.159) (0.071) (0.114) (0.058) 
Dual Class firm 0.316 0.258 0.314 0.327 
 (0.272) (0.367) (0.319) (0.293) 
Constant -3.521*** -3.852*** -3.945*** -4.226*** 
 (0.000) (0.000) (0.000) (0.000) 
     
Observations 6719 6713 6528 6522 
Chi sq 240.4 240.3 245.1 243.0 
Pseudo R-squared 0.158 0.119 0.163 0.137 
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