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Abstract 

We examine how relative performance evaluation (RPE) is incorporated in CEO compensation 

contracts. We find common features across contracts. First, firms tend to base the awards on the 

ranking of the CEO relative to peers. Second, the relation between performance and awards is 

highly non-linear. And third, the award is based on a performance horizon of around three years. 

Once these features are incorporated in a panel regression framework, there is strong evidence of 

RPE in CEO compensation of U.S. firms in the last 21 years. With this framework we revisit different 

theories for the use of RPE and shed new light on the relevance of RPE in CEO contracts.  
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Relative performance evaluation (RPE) is the practice of evaluating performance of an agent 

relative to an observed benchmark, such as the performance of peer firms, the performance of the 

industry, or the performance of the market as a whole. According to contracting theory, RPE leads 

to more efficient contractual terms because it allows the firm to contract over a more precise 

measure of the agent’s performance (e.g. Holmstrom, 1979, 1982). 

One of the puzzling characteristics of executive compensation is the apparent lack of use of 

RPE in the CEO compensation contract. For example, Gibbons and Murphy (1990) find some 

support for the use of RPE in CEO compensation in a sample of large firms in the 1970s and 1980s, 

but Aggarwal and Samwick (1999a) find little support for the presence of RPE in CEO compensation 

in a sample of large US firms in the 1990s.1 

In 2006, the Securities and Exchange Commission (SEC) has issued new disclosure rules on 

executive compensation, requiring enhanced disclosure of the contractual terms of CEO pay. Among 

the disclosed items are the measures used to assess CEO performance and the extent of reliance on 

RPE. Examining the disclosed items, studies such as Gong, Li, and Shin (2011) and De Angelis and 

Grinstein (2011) find that the use of RPE is quite prevalent. For example, De Angelis and Grinstein 

find that as many as 34% of S&P 500 firms explicitly state that they tie CEO compensation to 

relative performance measures.  

The stark difference between the evidence regarding the mass use of RPE appearing from 

the contractual terms and the lack of evidence appearing from regressing compensation on 

industry performance is puzzling, requiring a closer look at how exactly RPE is used in the CEO 

compensation contract.2 

                                                             
1 These findings extend to RPE in fund manager compensation. For example, Coles, Suay and Woodbury 
(2000) and Dass, Massa, and Patgiri (2008) find little support for the use of RPE in contracts of fund advisors. 
More recently, Albuquerque (2009), Gong, Li, and Shin (2011) and Lewellen (2013) find some support for the 
use of RPE when using more refined peer group classification.  
2 See Albuquerque (2009) for a review of the empirical evidence regarding the use of RPE. 
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In this study we take a closer look at the contractual terms that govern RPE. Our first goal is 

to better understand the functional relation between CEO compensation and CEO relative 

performance with respect to peers and to model this relation empirically. 

Our data is similar to De Angelis and Grinstein (2011). We gather data on CEO 

compensation contracts of S&P500 firms after the rule to examine the prevalence of RPE in such 

firms in the year 2007. As documented in De Angelis and Grinstein about 34% of the firms in our 

sample state the use of RPE to determine CEO awards. For each firm we read the contractual terms 

of the RPE award to determine how exactly firms tie CEO compensation to RPE. 

We first examine the peers. We find that firms benchmark CEO performance to that of peers 

(about 64% of the cases), to that of industry indexes (24%) or to that of market indexes such as the 

S&P500 (21% of the firms). The sum of these occurrences is more than one because a few firms use 

more than one measure (8% of the firms). 

Second, we find that the way firms benchmark CEO performance to peers is by 

compensating the CEO based on the ranking of the CEO compared to the peer group rather than 

actual performance of the CEO relative to peers. For example, a CEO will receive a maximum bonus 

if his performance is better than 75% of his peers. This feature is in contrast to a bonus paid based 

on how well the CEO did relative to the average performance of his peers. 

Third, we examine the functional form between the ranking and the pay. We find a common 

feature across contracts. Firms tend to place a threshold performance (usually 25 percentile 

relative to peers), below which the CEO receives no award. Then, they place a maximum 

performance (usually 75 percentile relative to peers) above which the CEO receives maximum 

award. CEO award is increasing monotonically for any performance between the threshold 

performance and the maximum performance. This pay-performance relation is reminiscent of the 

80/120 plan found in managerial annual bonus contracts (Murphy, 1999). 
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Fourth, we find that the ranking itself is based on stock return for the majority of the sample 

(70% of the firms that rely on RPE), and that for the majority of the contracts the performance is 

measured over a three-year period.  

We find that these features of the contract differ substantially from the common framework 

used to examine RPE in empirical studies (e.g., Gibbons and Murphy, 1992, Aggarwal and Samwick, 

1999, Bertrand and Mullainathan, 2001, Garvey and Milbourn, 2003, Gopalan, Milbourn and Song, 

2010). First and foremost, existing empirical specifications that relate CEO compensation to relative 

performance are based on the distance between CEO performance and that of peers rather than the 

ranking relative to peers. Second, relation between pay and performance is assumed linear in all 

empirical specifications. And third, the performance itself is measured over one year rather than 

over three years. 

It is also interesting to note that ranked-based performance evaluation found in practice 

does not arise naturally in theoretical modeling of RPE. From a theoretical perspective, ranking is 

considered an inferior way to benchmark performance (Holmstrom, 1982), because it is not 

considered a sufficient statistic to efficiently take away unwanted noise from CEO performance. 

Hence the presence of ranked-based RPE is somewhat puzzling. We offer several potential 

explanations for the presence of ranked-based RPE rather than other form of RPE in our concluding 

remarks.  

Our second goal is therefore to revisit the main empirical specifications and their 

conclusions using, a more precise specification of RPE, which is based on the observed features of 

CEO contracts.  

We start by illustrating the importance of including these features of the contract in the 

empirical specification. To that end we run a simulation where we generate random CEO 

performance and peer performance, and we generate CEO compensation that is based on the 

ranking of CEO performance relative to peers. We then run a regression over these generated data 
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but we misspecify the relation between compensation and performance, assuming that, instead, the 

compensation is based on the difference between CEO performance and industry performance. We 

find that this misspecification has a substantial effect on the results. We find that the misspecified 

regression finds no RPE in the data even though under the right specification RPE exists. Our 

results illustrate that a wrong specification of the RPE could lead to substantially weaker results 

than the actual results suggest. 

Second, we form a new empirical specification where we include the main features of the 

contracts observed in practice: ranked-based performance evaluation relative to peers; three-year 

performance; and cap on relative pay in the range 25% and 75% of the ranking. We run this 

specification over the entire Execucomp database (21 years of data, around 31,000 observations) 

and compare it with the common linear specification used in previous studies. We find several 

striking results. First, with the common linear specification we replicate the results in previous 

studies that there is no RPE in CEO compensation. However, when we introduce the new 

specification, we find that RPE exists and is both economically and statistically significant. Second, 

the within-firm R square improves, from 18.6% to 20.5%, a relative increase of about 10%. These 

findings suggest that introducing the features found in the contract has a substantial effect on both 

the inferences regarding RPE and on the relative fit of the specification with the data. 

We find that RPE has a substantial effect on CEO pay. A 1% increase in the CEO ranking 

relative to peers leads to about 0.26% increase in CEO compensation. This means that over the 

range 25%-75% relative to peers, CEO compensation increases by about 13%. This relation 

between ranked performance evaluation and CEO compensation is robust and stable over time. We 

find it in the earlier period of the sample (1993-1998), in the middle period of the sample (1999-

2005) and in the later period of the sample (2006-2012). 

The new specification also allows us to disentangle the effect of industry performance on 

CEO compensation. A common feature of CEO compensation is the tendency to benchmark CEO pay 
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to the pay of peers in the same industry (Faulkender and Yang, 2010). When the pay of peers goes 

up, CEO compensation goes up as well. To the extent that industry performance is correlated with 

average CEO compensation in the industry, introducing industry performance as an explanatory 

variable has two opposing effects. On the one hand, higher industry performance means that 

average CEO compensation increases and therefore CEO compensation should also increase (Oyer, 

2004). On the other hand, higher industry performance means, ceteris paribus, that CEO 

performance relative to the industry decreases, which could lead to a reduction in CEO 

compensation if CEO compensation is tied to RPE. These conflicting effects of industry performance 

on CEO compensation could be one of the reasons why prior literature found little effect of industry 

performance on CEO compensation.  

We find that, once we introduce both the ranking of the CEO relative to the industry and 

industry performance in the regression, both have a significant and positive effect on CEO 

compensation.  This means that the CEO is compensated both for her performance relative to the 

industry and for the fact that the industry overall does better. More interestingly, perhaps, is the 

fact that once industry performance and ranked-based performance are introduced, firm-specific 

performance has a very little effect on CEO compensation, especially in recent years.  

Finally, we revisit existing explanations for introducing RPE using our new specification. 

Studies like Aggarwal and Samwick (1999), Bertrand and Mullainathan (2001), Garvey and 

Milbourn (2003), Gopalan, Milbourn and Song (2010) and Cremers and Grinstein (2013), all 

introduce explanations for the lack of RPE. We find that, in general, explanations related to 

monitoring and CEO talent specificity have support in the data, whereas other explanations have 

little support. 

Our study continues as follows. In Section I we discuss the contractual terms governing RPE. 

In Section II we introduce the data and variables. Section III has the empirical analysis and Section 

IV concludes.  



7 
 

 

I. RPE in CEO Compensation Contracts 

In December 2006, the SEC issued new disclosure requirements concerning CEO 

compensation. The purpose of these requirements was “… to provide investors with a clearer and 

more complete picture of compensation to principal executive officers” (see Background and 

Overview Section in the SEC Release Nos. 33-8732A). Unless firms can show that revealing this 

information would result in competitive harm, they are required to disclose the performance 

measures employed in compensating the CEO as well as target goals. Thanks to this new 

information, we can identify how firms employ RPE in the compensation contract and the fraction 

of CEO awards tied to RPE rather than to absolute performance. We provide an illustration of our 

data collection methodology and examples of the use of RPE in the appendix.  More detailed 

explanations about the 2006 disclosure rules and the data collection methodology can be found in a 

companion paper (De Angelis and Grinstein, 2012).3 

Our sample consists of 494 firms that belonged to the Standard and Poor’s (S&P) 500 index 

as of December 2007.4 We collect information about the RPE terms in CEO compensation from 

firms’ proxy statements in fiscal year 2007. We use the Compustat definition of fiscal year 2007, 

which means that firms are included in our sample if their fiscal year ends between ends between 

06/01/2007 and 05/31/2008.  

Firms in the sample can grant both performance-based and non-performance-based 

awards. Performance-based awards vest conditional on achieving a pre-specified performance goal 

while non-performance-based awards are granted to the CEO at the discretion of the board. For the 

performance-based awards, firms disclose the amount that is likely to be paid in the future 

(referred to as “target payment”). This value is the amount expensed by the company (i.e. the target 

                                                             
3 Notably, in a companion paper, De Angelis and Grinstein (2011) show that before the disclosure rules, for 
most firms this information was either not available or vague. 
4 There are six firms that belonged to the S&P500 for which we are not able to retrieve proxy statements. 
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value for non-equity awards and the fair value for the equity awards—see the appendix for more 

details). In our sample, 90% of the firms granted some type of performance-based award in 2007. 

The average value of the awards is 4.8 million dollars.  

[Insert Table I here] 

We summarize the findings regarding the use of RPE in Table I. Panel A shows that 34% of 

the firms in the sample that grant performance-based awards state explicitly that they tie CEO 

compensation to firm performance relative to industry or market performance (i.e. RPE).5 On 

average, RPE users tie 49% of the value of performance-based award to RPE. Among RPE users, 

there are large variations in the use of RPE across firms: the standard deviation of RPE weight is 

24% and the range of RPE weight is 90% (minimum is 10%, and maximum is 100%).  

We are particularly concerned about whether the contractual terms are actually held once 

the performance is realized. We therefore examine the actual compensation that the CEO receives 

in the years 2008-2009 for a subsample of the firms to ensure that the CEO receives compensation 

according to the RPE terms. We find complete compliance with the terms of the contract.  

We note that while all firms that declare use of RPE indeed give compensation based on 

RPE, there could be other firms that give RPE but do not disclose it in the contract. For example, 

firms can tie a discretionary part of the compensation to relative performance evaluation or the 

CEO can hedge part of his compensation exposure to effectively get a RPE (Garvey and Milbourn, 

2003).6 We do not capture these aspects in the contract. However, our empirical analysis later on 

will consider the relation between the entire compensation and relative performance, including all 

aspects of the compensation. 

 

                                                             
5 As a comparison, in the UK, Carter et al. (2009) find in their sample that 51% of the firms are RPE users. On 
the other hand, in the US, Gong et al. (2011) find that 25% of their sample firms are RPE users.   
6 The board of directors could also consider peer performance in the CEO replacement decision. Jenter and 
Kanaan (2010) show that CEOs are fired after bad firm performance related to factors beyond their control. 
In other words, their findings suggest that, on average, firms do not filter out peer performance when 
considering CEO retention decisions. 
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A. Performance measure 

In general, firms can tie different measure of firm performance to that of peers.7 Panel C 

shows that the most common performance measure used in RPE is market based. e.g. stock price 

performance compared to index returns, or stock price performance compared to that of a peer 

group. We observe that 75% of the RPE users associate RPE with market-based measures whereas 

only 36% associate it to accounting-based measures. (These numbers do not add up to one because 

some firms employ both market-based and accounting-based performance measures.) This finding 

is consistent with Carter et al. (2009) and Gong et al. (2011) who find that most RPE users employ 

total shareholder returns (TSR) as their measure of performance. 

Panel C of Table I shows that among the accounting-based measures, 20% of RPE users tend 

to use accounting return measures such as return on equity relative to peers. They tie on average 

12% of the value of the award to that measure (Figure 1). A total of 17% of the RPE users use 

income growth measures compared to peers, and they tie on average 11% of the award to that 

measure. Sales growth measures compared to peers is the third most popular among accounting 

measures. A total of 9% of RPE users employ this measure and they tie about 5% of the value of the 

award to that measure.  

 

B. Performance horizon 

Panel D of Table I describes the performance horizon associated with RPE. Firms provide in 

the proxy statement the performance horizon by which they examine CEO performance against that 

                                                             
7 Most firms disclose the weights assigned to each performance measure. When these weights are not 
disclosed, we assume that the payoff is divided equally among each performance measure. We use this 
assumption since most firms that disclose their weights, indeed, use equal weights. Of the firms in our sample, 
106 do not disclose their weights for performance-based cash compensation, and 30 do not disclose their 
weights for performance-based stock compensation (see De Angelis and Grinstein, 2011, for more details). 
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of peers. We find that on average the performance horizon associated to RPE is 2.6 years, and 67% 

of the RPE users associate RPE to a performance horizon of 3 years or more. 

C. Use of RPE across industries 

Panel E of Table I examines the use of RPE across sectors. We observe large variation in the 

use of RPE across industry sectors. It is therefore possible that firms in different sectors use RPE to 

align with sector norms. Interestingly, firms that are more likely to have lower uncertainty 

regarding the effect of common shocks on performance, such as energy companies and utility 

companies, tend to tie a larger fraction of the award to RPE. This result stands in sharp contrast that 

of Bertrand and Mullainathan (2001), who find that energy companies tend to be paid for corporate 

luck rather than for relative performance. One possible reason for the differences in the contracts is 

the different time periods. The stronger scrutiny over compensation practices in the last decade 

could have contributed to the changes in these contracts. 

We also report two measures of the dispersion of the use of RPE within a sector: standard 

deviation and range of the RPE weight across firms within the same sector. We find that both 

measures of dispersion in the RPE weight are large for almost all sectors, which suggest that even 

within a particular sector there is large heterogeneity in the way firms rely on RPE to compensate 

their CEO. 

 

D. Types of peers 

In Panel F we report the types of benchmarks used in RPE. Firms can benchmark 

performance to a market index (e.g. S&P500), an industry index (e.g. Dow Jones US 

Pharmaceuticals, or S&P1500 Aerospace & Defense), or to a “home-made” peer group. 8 While most 

                                                             
8 Many firms use two different “home-made” peer-groups, one for the level of compensation, and one to 
benchmark performance. We study the latter one. 
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firms construct their own peer group (64% of the sample firms), we also find that many firms use 

indexes (23% of the sample firms use a market index and 22% an industry index).9 

 

E. Rank-based RPE vs. Distance-based RPE 

Firms in our sample measure the performance of the CEO compared to peers in two main 

ways. One way is measuring the performance relative to the average performance of the peers.  The 

larger the distance between the CEO performance and that of the peers the higher the 

compensation. About 12% of the firms that use RPE measure relative performance with this 

methodology. The other way is measuring the performance through the rank of the performance 

relative to the peers. With that methodology, the closer the CEO to the top of distribution across 

peers the higher the compensation. The vast majority of the RPE (88% of the sample) is based on 

the rank of the performance. 

 

F. Functional relation between RPE and compensation 

We find that across all firms the functional relation between RPE and compensation is about 

the same. Across all contracts, the CEO receives no performance compensation if she does not 

achieve a threshold performance relative to peers. Then, once the threshold is achieved, the CEO 

receives a minimum amount. This amount increases monotonically as CEO performance relative to 

peers increases. Finally, at some performance there is a cap, above which CEO compensation is not 

going to increase if the maximum performance is met. Firms also report target performance, which 

is somewhere in between minimum performance threshold and maximum performance cap. The 

target performance is the expected performance of the CEO. 

Since most contracts are based on the rank of the CEO relative to peers, the minimum 

performance threshold, the target performance and the maximum performance cap are given in the 

                                                             
9 These proportions do not add up to 100% because some firms attach multiple types of benchmarks to the 
use of RPE. 
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form of a rank. For example, a CEO can start receiving awards if her performance is higher than the 

performance of 10% of the peers, and her awards will increase if her performance ranking is 

higher, until reaching the performance that is at the top 90% of all her peers. A higher performance 

will not provide the CEO with more compensation. 

[Insert Figure 1 here] 

Figure 1 shows the distribution of the minimum, target, and maximum performance 

thresholds across the ranked-based contracts in our sample. The table shows that most firms set 

the minimum performance threshold at 25% (about 40% of the firms with ranked-based RPE 

contracts). This means that if the CEO performance is better than that of 25% of the peers, the CEO 

will start receiving an award. The table also shows that some firms put the performance threshold 

at higher levels.  The table also shows that most firms set the target performance at 50% (about 

60% of the firms). The maximum performance cap is more dispersed. About 30% of the firm puts it 

at the 75%, another 20% put it at 90% and another 25% put it at 100%.  

 

G. Discussion 

There are common threads across the contractual terms that govern RPE in CEO 

compensation. First, firms benchmark CEO performance to peers by compensating the CEO based 

on the ranking of the CEO compared to the peer group rather than actual performance of the CEO 

relative to peers. Second, the pay-performance relation is non-linear: firms tend to place a 

threshold performance (usually 25 percentile relative to peers), below which the CEO receive no 

award. Then, they place a maximum performance threshold (usually 75 percentile relative to peers) 

above which the CEO receives maximum award. CEO award is increasing monotonically for any 

performance between the threshold performance and the maximum performance. Third, ranking 

itself is based on stock return for the majority of the sample and that for the majority of the 

contracts the performance is measured over a three-year period. 
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These contractual terms are interesting because they differ quite substantially from the 

specification used in past empirical studies for RPE. Over the years, studies that examined whether 

CEO compensation is based on RPE have assumed across the board a linear (or log-linear) relation 

between relative CEO performance and CEO compensation. Moreover, these studies often assumed 

one-year performance horizon as the explanatory variable, and they implicitly assumed that the 

compensation is based on the distance between CEO performance and industry performance rather 

than on the ranking of CEO performance. 

Is there a potential misspecification in previous studies? And if so, is the misspecification 

severe? These questions are important but are also hard to answer, mostly because we have very 

limited access to the contractual terms of CEO compensation contracts until recently, and we 

cannot tell whether contracts in previous years were based on RPE, whether they were linear or 

whether they relied on one-year performance or on distance. Nevertheless, we can shed some light 

on these questions by asking related questions. First, if we changed the empirical specification for 

the use of RPE over the years based on the observed contractual terms, would we change any of the 

conclusions in previous studies regarding the use of RPE? Second, would our new specification 

explain a larger portion of the cross sectional variation in CEO compensation than the original 

specification?  

This is the aim of our study. But before examining these questions, we form the following 

exercise. We run a simulation where we assume that the data generating process is that of RPE 

based on ranked performance. We then test for RPE using a misspecified regression specification, 

which assumes that RPE is based on the distance between CEO performance and industry 

performance. We present the results in Table II. 

[Insert Table II here] 

Table II shows that the misspecified regression leads to wrong inferences regarding the use 

of RPE. The coefficient of industry performance is insignificant, suggesting that there is no RPE. In 
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contrast, when the regression is correctly specified, using ranked performance, the coefficient of the 

ranking is statistically significant. Thus, this small illustration suggests that misspecification 

problems can be potentially important. 

Finally, we note that there could still be other non-observable ways in which CEO 

compensation is tied to relative performance. For example, firms can tie a discretionary part of the 

compensation to performance, or the CEO can hedge part of his compensation exposure to 

effectively get a RPE (Garvey and Milbourn, 2003). 

 

II. Methodology 

A. Database Construction 

We retrieve the entire Execucomp database between 1992-2012. The Execucomp database 

contains compensation information for top executives in firms that belong to S&P 500, MidCap 400, 

and SmallCap 600 indexes. The database includes also firms that used to belong to these indexes 

but do not belong to them anymore. We include in the sample compensation of the Chief Executive 

Officer. Our sample consists of roughly 33,000 firm-year CEO compensation observations. We use 

the variables TDC1 from Execucomp as our main measure of the annual compensation that the CEO 

receives in a given year. The variable TDC1 includes the salary, bonuses, value of stock awards, 

Black-Scholes value of option awards, as well as other awards given to the CEO in a given year. We 

follow the literature and use the natural log of the compensation as our dependent variable. For 

performance measures we use the three-year total shareholder return (TSR), the one-year TSR, the 

return on assets (ROA), which is the annual net income of the firm divided by the total assets.10 We 

include the natural log of total assets to control for size and the natural log of CEO tenure to 

measure the tenure of the CEO. Assets and compensation variables are expressed in 2012 dollars. 

                                                             
10 TSR is defined as the stock return over the fiscal year assuming that the dividend payments are reinvested. 
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Table III shows that summary statistics of firms in our sample. The median log 

compensation is 8.053, which corresponds to total compensation of $3.1 million. The 25 percentile 

of the distribution of the log compensation corresponds to $1.5 million and the 75 percentile 

corresponds to $6.5 million. The median annual TSR for a firm is 9% and the median three-year 

TSR is 27%. The log size of the median firm is 7.767 which corresponds to $2.4 billion. 

 

B. Empirical Specification 

We employ two main specifications to determine relative performance evaluation in CEO 

compensation. The first specification follows the literature (e.g., Gibbons and Murphy, 1992): 

Log(TDC1ijt)= Log(ATit) + TSRit + Industry_Returnjt + Log(CEO tenureit) + ROAit + ηi + ϑt + εit                 (1) 

where firm is indexed by i, industry is indexed by j, and time is indexed by t. Industry is defined at 

the 2-digit SIC code. Industry_Returnjt is the equal-weighted average TSR return of Execucomp firms 

that belong to the same industry.11 We also include firm fixed effects, ηi, and year fixed effects, ϑt, to 

control for unobserved heterogeneity across firms and over the years.  

Using this specification, the literature tests whether, on average, firm use RPE. Holding CEO 

performance constant, a negative coefficient of the industry return would suggest that CEO 

compensation increases the lower industry performance.  

The second specification is based on the observations: 

Log(TDC1ijt)= Log(ATit) + TSR_3Yearit + CDFijt + Log(CEO tenureit) + ROAit + ηi + ϑt + εit                          (2) 

In specification (2) we replace the industry performance with the cumulative distribution 

function (CDF) of the three-year TSR relative to the three-year TSR of firms that belong to the same 

2-digit SIC code. We also examine several variants of this specification where we cap the 

                                                             
11 Because the Execucomp universe includes larger firms and thus is likely to be more representative of the 
actual peer groups, we use the Execucomp universe to compute industry returns and ranking. However, our 
main results are similar if we use the Compustat universe (instead of the Execucomp one) to compute 
Industry TSR and the CDF. 
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distribution at the 75% percentile and at the 25% percentile. (i.e., if the CDF is lower than 0.25 then 

we replace the CDF with 0 and if the CDF is higher than 0.75 we replace the CDF with 0.75). 

 

III. Empirical Results 

A. RPE in CEO Compensation – Comparison of specifications 

Table IV column 4 shows the results of regression 1, the basic regression analysis as being 

used in the prior literature. The results are consistent with the findings in the literature. 

Compensation is positively related to firm’s stock return and to firm accounting return. However, 

the coefficient of the industry return is not statistically significant from zero. These results imply 

that, under the prevailing specification, we reject the hypothesis that CEO compensation is tied to 

RPE. 

[Insert Table IV here] 

When we run specification 1 using three-year return instead of one-year return as the 

explanatory variable, the conclusion is the same. The coefficients of the three-year stock return and 

the three- year accounting return are both positive and significant, but the coefficient of the three-

year industry return is not negative significant. In fact, the coefficient is positive and significant, in 

contrast to the RPE hypothesis.  

Column 2 shows the regression result of specification 2.  Like before, the coefficients of the 

three-year TSR and the ROA are positive and significant. However, here the CDF (rank of the CEO 

performance relative to the industry) is strongly significant and in a direction consistent with the 

use of RPE. The coefficient suggests also economic significance. A 1% increase in the rank of the 

CEO performance compared to the industry is associated with 0.26% increase in log compensation, 

(or roughly 0.26% in total compensation). This means that a movement from the 25% of the 

distribution to the 75% of the distribution (a 50% increase) is associated with about 50%x0.26 = 

13% in compensation.  
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It is interesting to contrast the sensitivity of compensation to relative performance with the 

sensitivity of compensation to absolute performance. The coefficient of the three-year TSR is 0.048. 

A movement from 25% to 75% of three-year return (Table IV) is associated with 98% return. This 

means that a movement from the 25% to the 75% is associated with 0.048x98% = 5% increase in 

compensation. This means that the ranked performance is at least as important as firm 

performance in the determination of the awards and the bonuses. 

It is also interesting to compare the R-square of the regression in column 4 to that of the 

specification in column 2. The within-firm R-square of the regression in column 4 is 0.186, while the 

R-square of the regression in column 2 is 0.205. This means that the regression in column 2 

explains better the variation in CEO compensation than that of column 4. The increase in 

explanatory power is 0.293/0.275 – 1 = 10%. 

The new specification also allows us to disentangle the effect of industry performance on 

CEO compensation. It is a well-known fact that CEO compensation is benchmarked against that of 

the industry (Faulkender and Yang, 2010). It is therefore possible that CEOs receive higher 

compensation when the industry does better, regardless of how they do relative to the industry. 

Column 3 in Table IV shows the compensation of the CEO once we include also the industry return. 

The column shows that the CEO receives higher compensation when the industry does better. More 

interesting is the fact that the coefficient of the CDF variable increases by 33% from 0.262 to 0.348 

and the coefficient of the 3-year firm-level return decreases by 48% from 0.048% to 0.025%. This 

means that firm-level performance has very little effect on the amount that the CEO receives, while 

industry performance as well as the rank of the CEO performance relative to the industry has a 

large effect on the level of compensation.  

We should note that the lack of sensitivity between firm performance and compensation 

does not mean that CEO compensation is not related to pay performance. The reason is that the 

awards that the CEO receives are themselves tied to performance. Most importantly, the holdings of 
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the CEO in unvested options and stock awards as well as the CEO personal holdings of stock provide 

additional incentives to the CEO to maximize share value. 

Columns 5 and 6 in Table IV show the results when we introduce regression (2) but over a 

one-year horizon.  Here also the CDF coefficient is positive and significant.  

[Insert Table V here] 

In Table V we introduce variations of the specifications to examine the robustness of our 

results. Column 1 includes a truncated CDF specification where we truncate the CDF at the 25% and 

the 75%.  In column 2 we introduce a dummy variable for whether the firm is in the first, second, 

third, or fourth performance quartile relative to the industry.  In column 3 we introduce only the 

top and bottom quartile dummy variables. We repeat these specifications for one-year performance 

horizon in columns 4-6. The results across all these specifications are similar to those in the original 

specifications in Table IV. We also employ median regressions and find similar regressions (see 

results in Table VI). 

[Insert Table VI here] 

We further alternate the original specification by using alternative industry definitions: 

three-digit SIC code and four-digit SIC code industries. We also examine the use of Log (CDF) 

instead of CDF and the use of TDC1 as the explanatory variable instead of Log (TDC1). We present 

the results in Table VII. All these alternative industry classifications and specifications lead to the 

same conclusion: a higher ranking of CEO performance relative to the industry increases CEO 

compensation.12 

[Insert Table VII here] 

Our conclusion from the results so far is that the change in the specification of RPE leads to 

significant changes in the inferences regarding the use of RPE in CEO compensation. Moreover, the 

change in specification leads to better fit with the data. 

                                                             
12 We also obtain similar results if we use more refined peer group classification and group firms by industry 
and size as in Albuquerque (2009). 
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C. RPE across Sample Periods 

Our results so far are based on a regression specification between 1992-2012. It is possible 

that our results are driven by the latter part of the sample. Firms were required to disclose the 

contractual terms of their CEO compensation only since 2006, and it is possible that this 

requirement led to a change in the terms relative to previous periods.  

We therefore repeat our analysis above, but this time we divide our sample into three seven 

year periods. The first period is between 1992 and 1998, the second period is between 1999 and 

2005 and the third period is between 2006 and 2012. We run regression (2) for each of the periods 

and show the results in Table VIII. 

[Insert Table VIII here] 

The results show that the use of RPE has been stable over time. The coefficient of the CDF is 

0.302 in the period 1992-1998, it is 0.237 in the period 1999-2005 and it is 0.235 in the period 

2006-2012. The results remain the same once we introduce the three-year industry return. We 

conclude that the use of RPE is not a recent-year phenomenon but exist in the sample across all 

periods. 

As another test of the use of RPE, we interact the CDF coefficient with year dummies and we 

plot the point estimates of this coefficient between 1992 and 2012. We show the results in Figure 

2.A. The results show that the coefficient is quite stable over time, and ranges between 0.2 and 0.4 

for the majority of the years. We also compare the coefficients to those of the 3-year TSR in Figure 

2.B. 
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D. Re-examining existing explanations for the lack of RPE  

D1. Lack of RPE and agency conflicts 

Bertrand and Mullainathan (2001), provide an argument for the lack of use of RPE, based on 

an agency conflict between management and shareholders. They consider a CEO who sets her own 

compensation and her primary worry in setting pay is that outrageous skimming may cause 

otherwise passive investors to stand up and take notice. Their argument is based on the assumption 

that in bad times managers face more scrutiny from the market than in good times. Therefore, 

managers will be able to capture more of the firm value in the form of compensation in good times 

than in bad times. This suggests a natural correlation between positive luck and performance. The 

implication of Bertrand and Mullainathan’s argument is that in firms where shareholder monitoring 

is weak, the manager has more power to influence her compensation contract and will therefore 

choose less RPE.  

We test for Bertrand and Mullainathan’s hypothesis, using the specification we developed 

earlier. We follow Bertrand and Mullainathan and define firms with weak shareholder monitoring 

as firms with dispersed ownership structure. When firms have dispersed ownership structure, 

shareholders face the free rider problem and have little incentives to monitor management 

(Grossman and Hart, 1980, Shleifer and Vishny, 1986). Our measure of concentrated ownership 

structure is a dummy variable which equals 1 if the number of block holders (i.e., holders of more 

than 5% of the shares) is larger than the median number of block holders per firm in the sample. 

We interact each of the explanatory variables CDF, TSR, TSR3 in regression (2) with the dummy 

variable Large Shareholders. We also include this dummy variable on its own. The results appear in 

Table IX.  

[Insert Table IX here] 

The results show that when a firm has more than two block holders (i.e. the median number 

of block holders in our sample) the compensation of the CEO is tied more strongly to RPE. The 



21 
 

interaction of the block holder dummy with the CDF is positive and significant. The coefficient of 

CDF is 0.203, and the interaction term is 0.082.13 This means that when the firm has more than two 

block holders the sensitivity of CEO compensation to relative performance increases by about 40% 

(from 0.203 to 0.285). Moreover, the sensitivity of compensation to firm performance decreases by 

about 40% (from 0.053 to 0.032). These results suggest that when the firm has strong shareholder 

monitors the evaluation of the CEO shifts from absolute performance evaluation to RPE. These 

results are in line with those of Bertrand and Mullainathan.14 However, we should also note that 

even when the firm does not have large block holders there is still RPE.  

 

D2. Lack of RPE and specificity of CEO talent 

Cremers and Grinstein (2013) argue that RPE is less useful if industry performance has little 

correlation with firm performance or when uncertainty regarding the level of correlation between 

industry performance and firm performance is large. They use the measure of firm-specific CEO 

talent which is the percentage of new CEOs in a given industry who have been replaced by insider 

CEOs (rather than by outsider CEOs). In Table X we test Cremers and Grinstein’s hypothesis, using 

the specification we developed earlier. We follow Cremers and Grinstein and define industries with 

little correlation between firm performance and industry performance as industries whose 

percentage of CEO replacements from outside the industry were above median across all industries. 

We call them industries with less firm-specific skills. This measure can be derived from Cremers 

and Grinstein (2013) for the 48 industry classification of Fama and French (1997). 

[Insert Table X here] 

                                                             
13 If we use median regressions, the coefficient of the interaction term would be larger and significant at 1%. 
14 To stay consistent across all our cross-sectional analysis, we use the median number of block holders to 
classify the strength of the monitoring. If we use the number of block holders (as in Bertrand and 
Mullainathan, 2001) instead of the dummy Large Shareholders , the coefficient of its interaction with the CDF 
variable would be positive and significant at 5% in the first specification (i.e. column 1 in Table IX), and would 
be positive but not significant at the usual level in the second specification (i.e. column 2 in Table IX).  
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The results in Table X column 1 show that firms in industries with less firm-specific skills 

tend to have 45% stronger relation between CEO compensation and RPE than firms in industries 

with more firm-specific skills. The coefficient of the interaction term is 0.095 and the coefficient of 

the CDF variable itself is 0.213.15  Moreover, firms with less firm-specific skills tend to reduce pay-

performance sensitivity with respect to firm-level return by 47%. The coefficient reduces from 

0.064 to 0.034. Column 2 shows the results once we also introduce industry return. The results hold 

when introducing this variable.  

 

D3. Lack of RPE and industry concentration 

RPE could provide adverse incentives for the manager to start a price war in order to 

minimize competitors’ returns. Aggarwal and Samwick (1999b) show that in a Bertrand 

competition setting, the higher the level of competition, the lower the use of RPE will be. We 

examine this possibility by using a measure of industry concentration, the Herfindahl Index (HHI), 

and classify industries as more concentrated if HHI is above median in 2002. We look separately at 

manufacturing and non-manufacturing firms. 

[Insert Table XI here] 

Results reported in Table XI do not support the industry concentration argument. The 

coefficient of the interaction term is non-significant in all specifications. In addition, the sign of the 

coefficient is not consistent across manufacturing and non-manufacturing firms. 

 

D4. Lack of RPE and CEO wealth 

                                                             
15 If we use median regressions, the coefficient of the interaction term would be larger and significant at 1%. 
In addition, the coefficient of the interaction term between mean industry performance and the dummy 
variable would be positive and significant, suggesting that firms also tend to consider more CEO outside 
opportunities in the same industry when skills are less firm-specific (and thus executive movements across 
firms are more likely). 
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Another argument for the lack of RPE is proposed by Garvey and Milbourn (2003) who 

argue that managers can hedge the risk themselves. Firms should use RPE, only when it is less 

costly for them to hedge CEO wealth. It would be less costly for wealthy CEOs to hedge against 

market or industry risk, and thus in that case firms are less likely to use RPE. Garvey and Milbourn 

also empirically investigate this argument and provide evidence supporting that channel. 

[Insert Table XII here] 

We explore that argument using three different measures for CEO wealth, respectively CEO 

shareholdings, the fraction of CEO shares to shares outstanding and CEO age. We classify CEOs as 

more wealthy if the CEO wealth measure is above the median. Results are reported in Table XII. Our 

results do not support the hedging constraints argument. The coefficient of the interaction term is 

non-significant in 5 out of the 6 different specifications. In column 2 the coefficient is positive and 

significant, indicating that firms with more wealthy CEOs tend to rely more on RPE, which is 

inconsistent with the prediction. 

 

D5. Lack of RPE and Strategic Flexibility 

Finally, in a recent study Gopalan, Milbourn and Song (2010) propose an additional 

explanation for the lack of RPE: the need for strategic flexibility. In their model, the strategy chosen 

by the CEO determines firm’s exposure to sector risk. As a consequence, the presence of RPE would 

lead to sub-optimal incentives regarding the strategy selection. One implication of their study is 

that firms with more strategic flexibility, such as multisegment firms, would avoid the use RPE. We 

revisit their argument using our framework and explore whether multisegment firms use less RPE. 

Results are reported in Table XIII. 

[Insert Table XIII here] 
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The results do not support their argument. The coefficient of the interaction term is non-

significant in all specifications. Furthermore, the coefficient is positive, which is inconsistent with 

the prediction. 

 

 

IV. Concluding Remarks 

Existing empirical studies find little evidence for the use of RPE in CEO contracts. This result 

is puzzling given the recent findings that CEO compensation contracts do include clauses for RPE. 

We examine the contractual terms that govern RPE in CEO compensation contracts in 2007. We find 

several common features of these contracts: the payment to the CEO is based on the performance 

rank of the CEO relative to peers, the performance is measured for the most part over three-year 

period, the performance itself is firm stock return and the payment is capped from above and from 

below (most often at the 25% and 75%).   

We incorporate these features into the regression model and find strong evidence of RPE in 

CEO compensation. The evidence is robust across different time periods and is stable over time. We 

conclude that lack of evidence of RPE in previous studies was the result of misspecified empirical 

models.  

Using our new specification, we find support for Bertrand and Mullainathan (2001) 

hypothesis that firms which lack monitoring tend to pay the CEO for luck and therefore avoid RPE. 

We also find support to Cremers and Grinstein (2013) hypothesis that firms which are less affected 

by industry shocks tend to use less RPE. On the other hand, our results do not support arguments 

related to industry concentration (Aggarwal and Samwick, 1999b), CEO hedging constraints 

(Garvey and Milbourn, 2003) and strategic flexibility (Gopalan, Milbourn and Song, 2010). 

Our finding that RPE is measured using ranking is somewhat puzzling given the contracting 

literature on how to use RPE. The general practice in past studies has been to model RPE as the 
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relation between CEO compensation and the (linear) distance between firm performance and 

industry performance. This practice has followed theoretical models such as Holmstrom and 

Milgrom (1987) which show that such statistic is optimal under certain restrictions to the 

distribution of outcomes and on the utility function of the agent. Instead, we find that firms are 

compensating the CEO based on his performance rank relative to other firms in the industry. 

Theoretically, rank-based contracts are inferior to distance-based contracts because they are not 

sufficient statistics (Holmstrom, 1982). To illustrate this point suppose that there are only two 

firms in the industry. If the CEO of one firm is compensated based on its ranking relative to the 

other firm (i.e., whether he is first or second), then the CEO will receive similar compensation 

regardless of whether his performance is slightly better or much better than the performance of the 

other CEO. The information conveyed by the difference between the performances between the two 

CEOs is lost when using rank-based RPE. 

We offer several arguments that could potentially explain the use of rank-based RPE. First, , 

it might be the case that the primary use of firm performance is to reveal CEO’s type as opposed to 

induce effort (Oyer, 2004). Under this possibility, rank-based RPE might be more optimal than a 

distance-based form since it better captures CEO relative advantage (and market value) compared 

to other CEOs. Our cross-sectional results regarding the positive relation between rank-based RPE 

and the specificity of CEO talent support that argument. Second, some bounded rationality notions 

could explain the use of ranking performance. For instance, to use the RPE offered in the theory, 

firms need to know the distributions of firm performance and CEO performance. In reality, these 

distributions are hard to estimate. By using the ranking, firms can more easily relate CEO output to 

other firms’ output without making cumbersome calculations to estimate the distributions.. Still, 

our findings regarding the contractual terms governing RPE are puzzling and we think that 

examining why firms choose this form of RPE rather than other form of RPE is an interesting 

avenue for future research. 



26 
 

 

  



27 
 

Appendix: Illustration of our Data Collection Methodology 

In this appendix, we illustrate our data collection methodology using the 2008 Proxy 

Statement of the company Teco Energy Inc. (TE). We start by looking at the Grants of Plan-Based 

Awards Table to identify the performance-based awards granted to CEO Sherrill W. Hudson in fiscal 

year 2007. 

 

 

In 2007, TE granted to CEO Hudson non-equity and equity performance-based awards: 

respectively the Annual Incentive Plan (AIP) and the Performance Shares (PS). The amount of AIP 

and PS that will be paid to the CEO is conditional on performance; thus, according to the SEC 

definition, AIP and PS are performance-based awards. Performance-based awards are tied to pre-

specified performance targets. For these awards, we consider the amount that is likely to be 

expensed by the company (i.e. the target value for non-equity awards and the fair value for the 

equity awards). 
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We then identify the performance measures used in the performance-based awards and 

their respective weights. This information is usually located in the Compensation Discussion and 

Analysis Section, but sometimes one can also find it in the footnotes of Grants of Plan-Based Awards 

Table or of the Summary Compensation Table. 

We copy below one paragraph and a table of the Compensation Discussion and Analysis 

Section in which we find information about the procedure to award AIP and the performance 

measures used with their respective weights and performance targets. We also copy a paragraph 

that is located below the Grants of Plan-Based Awards Table in which we find information about the 

procedure to award PS and the performance measures used with their respective weights and 

performance targets. 
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Given this information, we can now compute the proportion of performance-based awards 

tied to relative performance evaluation (RPE). We identify the weight of RPE in the AIP from the 

above table; we need to look at the component weighting for TECO energy officers and thus observe 

that 15% of AIP is tied explicitly to RPE. The performance measures associated with RPE in AIP are 

earnings per share (EPS) and return on equity (ROE), and the performance horizon is one year. 

Concerning PS, all the value is tied to RPE, the performance measure is stock price, and the 

performance horizon is three years.  

Therefore, we can now compute the proportion of the value of performance awards tied to 

RPE (RPE weight): 

RPE weight 

   
 on Equity Performance based Awards 

 on Equity Perf. based Awards   Equity Perf. based Awards 
                 on Equity Performance based Awards  

   
Equity Performance based Awards 

 on Equity Perf. based Awards   Equity Perf. based Awards 
                Equity Performance based Awards   

  
     

              
     

        

              
             

 

Moreover, we can also compute the weight of the type of performance measure associated 

to RPE: 
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Weight of Type of Performance X associated to RPE 

  
                                                  on Equity)    on Equity Performance based Awards 

             on Equity     on Equity Perf. based Awards                Equity    Equity Perf. based Awards 
 

  
                                                           Equity    Equity Performance based Awards 

             on Equity     on Equity Perf. based Awards                Equity    Equity Perf. based Awards 
 

 

We obtain the following weights for accounting-based and market-based performance: 

RPE Weight tied to Accounting-based Performance = 
     

                  
     

        

                  
          

RPE Weight tied to Market-based Performance = 
     

                  
    

        

                  
             

 

Finally, we are also interested in the performance horizon associated to RPE: 

Performance Horizon associated to RPE 

  
             on Equity     on Equity Performance based Awards 

             on Equity     on Equity Perf. based Awards                Equity    Equity Perf. based Awards 
                         on Equity) 

  
            Equity    Equity Performance based Awards 

             on Equity     on Equity Perf. based Awards                Equity    Equity Perf. based Awards 
                        Equity) 

= 
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Table I 

Examination of the Benchmarking Terms in CEO Compensation Contracts 
 
Table I provides information about the use of performance benchmarking in CEO compensation 

contracts for a sample of 494 S&P500 members in 2007. In Panel A, we report the proportion of 

firms that grant any type of performance-based awards. Then we report the proportion of firms 

relying on performance benchmarking among firms that grant performance-based awards. In 

italics, we provide basic statistics about the weight assigned to performance benchmarking for 

firms that benchmark firm performance. In Panel B, we compare the proportion of firms relying on 

ranking-based versus relative (linear) measures when benchmarking performance. In Panel C, we 

report the proportions of firms relying on specific performance measures when benchmarking 

performance. In Panel D, we provide basic statistics about the performance horizon when 

benchmarking performance. In Panel E, we provide basic statistics about the use of performance 

benchmarking across sectors. In Panel F, we report the proportions of firms relying on different 

types of benchmarks. 

 

Panel A: Performance Benchmarking 

  
% of firms that grant performance-based awards 90% 
  
% of benchmark users among firms that grant performance-based awards 34% 
  

Mean weight among users 49% 

SD weight among users 24% 

Median weight among users 43% 

Min weight among users 10% 

Max weight among users 100% 
    

Panel B: Ranking-based and Relative (Linear) Measures when Benchmarking Performance 
  

Among benchmark users, % of firms that use   

Ranking performance 88% 

Relative linear performance 14% 
  

Panel C: Performance Measures Associated with Relative Performance Evaluation 

  
Among users of RPE, % of firms that benchmark performance by: 

   

Market measure 75% 

Accounting measure 36% 
  

Accounting return measure 20% 

Income growth measure 17% 

Sales growth measure 9% 

Other accounting measures (Margin, Cash flows growth …) 5% 
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Panel D: Performance Horizon Associated with Performance Benchmarking 

  
Performance horizon associated to performance benchmarking (in years): 
   

1 year 
2 year  
3 year 
4 or higher 

17% 
15% 
63% 

4% 
Average 
 

2.57 

  

Panel E: The Use of Performance Benchmarking Across Sectors 

    
 

 
Proportion of Weight among users 

Industry users Mean SD Range 

    
 

Non Durable Goods 36% 36% 15% 49% 
Durable Goods 22% 45% 24% 33% 
Manufacturing 37% 46% 27% 79% 
Energy 68% 60% 28% 80% 
Chemistry 47% 35% 15% 49% 
Business Equipment 17% 46% 23% 62% 
Telecom 38% 52% 32% 83% 
Utility 68% 55% 19% 60% 
Shops 15% 45% 17% 47% 
Health 23% 57% 20% 59% 
Money 37% 52% 27% 81% 
Other 24% 44% 25% 74% 

    
 

Panel F: The Choice of Benchmarks 

    

 

Market 
Index 

Industry 
Index 

“Home-made” 
Peer Group 

    Among benchmark users, % of firms that 
benchmark performance to: 23% 22% 64% 
         Mean Weight 19% 20% 61% 
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Figure 1.  Histograms of the distribution of the performance thresholds when firms use 

rank-based performance benchmarking. 
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Panel A: Minimum Performance Threshold  
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Panel B: Target Performance Threshold  
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Panel C: Maximum Performance Threshold  
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Table II 

Performance Benchmarking Inference Validity: Simulation Analysis 
 
Table II present results from simulation analysis. We create 100 random samples of firm 
performance and compensation. Each simulated sample represents 50 industries, with 30 firms per 
industry over 20 years. We assume that the distribution of firm performance is either normal 
(Assumption #1) or log-normal (Assumption #2) with a mean of 0.5 and a standard deviation of 1. 
Regarding compensation practices and performance benchmarking, we assume that firms either 
use ranking performance (Distribution #1) or relative performance evaluation (Distribution #2).  
We further assume a firm fixed effect (F_FE) that follows a standard normal distribution as well as 
an error term (epsilon) that also follows a standard normal distribution. For each combination of 
assumption and distribution, we present the distributions of coefficients along with their t-stats of 
3 different regressions. 
 
 
Assumption #1: 
# Industry = 50 
# FirmPerInd = 30 
# Years = 20 
F_FE  N(0,1) 
Firm Performance  0.5+N(0,1) 
Epsilon  N(0,1) 

Assumption #2: 
# Industry = 50 
# FirmPerInd = 30 
# Years = 20 
F_FE  N(0,1) 
Firm Performance  exp(0.5+N(0,1)) 
Epsilon  N(0,1) 

 
 
Distribution #1: 
Compensation = 2+ 0.15*Q1 + 0.10*Q2 + 0.05*Q3 + 0.10*Firm Performance + F_FE + epsilon 
 
Distribution #2: 
Compensation = 2 - 0.10*Industry Performance + 0.10* Firm Performance + F_FE + epsilon 
 
 
Regression #1: 
Compensation = a0+ a1*Q1 + a2*Q2 + a3*Q3 + a4*Firm Performance + Firm FE + Year FE 
 
Regression #2: 
Compensation = b0 + b1*Industry Performance + b2* Firm Performance + Firm FE + Year FE 
 
Regression #3: 
Compensation = c0+ c1*Q1 + c2*Q2 + c3*Q3 + c4*Ind. Perf. + c5*Firm Perf. + Firm FE + Year FE 
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Panel A: Distribution of Coefficients - Assumption #1 and Distribution #1 

stats Min p5 p10 p25 p50 p75 p90 p95 max 

a1 0.065 0.098 0.103 0.117 0.145 0.173 0.196 0.201 0.252 

a2 0.048 0.063 0.065 0.075 0.098 0.115 0.129 0.132 0.176 

a3 -0.005 0.015 0.022 0.033 0.045 0.063 0.073 0.077 0.089 

a4 0.060 0.078 0.083 0.094 0.103 0.110 0.119 0.121 0.127 

b1 -0.137 -0.101 -0.091 -0.070 -0.049 -0.027 -0.009 0.002 0.032 

b2 0.137 0.140 0.142 0.147 0.151 0.155 0.159 0.160 0.165 

c1 0.061 0.089 0.105 0.116 0.143 0.172 0.197 0.205 0.233 

c2 0.042 0.051 0.062 0.079 0.099 0.116 0.131 0.135 0.177 

c3 -0.006 0.011 0.022 0.031 0.043 0.062 0.074 0.079 0.096 

c4 -0.113 -0.055 -0.043 -0.023 0.000 0.019 0.048 0.054 0.074 

c5 0.066 0.079 0.082 0.091 0.102 0.111 0.120 0.122 0.133 

Panel B: Distribution of Coefficients - Assumption #1 and Distribution #2 

stats Min p5 p10 p25 p50 p75 p90 p95 max 

a1 -0.039 -0.008 -0.003 0.012 0.037 0.068 0.090 0.094 0.147 

a2 -0.023 -0.010 -0.007 0.003 0.026 0.043 0.057 0.060 0.101 

a3 -0.040 -0.019 -0.013 -0.001 0.011 0.030 0.039 0.043 0.057 

a4 0.045 0.063 0.068 0.079 0.089 0.095 0.104 0.107 0.112 

b1 -0.187 -0.151 -0.140 -0.120 -0.099 -0.077 -0.059 -0.048 -0.018 

b2 0.086 0.090 0.092 0.096 0.100 0.105 0.108 0.110 0.114 

c1 -0.089 -0.061 -0.045 -0.034 -0.007 0.022 0.047 0.055 0.083 

c2 -0.058 -0.049 -0.038 -0.021 -0.001 0.016 0.031 0.035 0.077 

c3 -0.056 -0.039 -0.028 -0.019 -0.007 0.012 0.024 0.029 0.046 

c4 -0.213 -0.155 -0.143 -0.123 -0.100 -0.081 -0.052 -0.046 -0.026 

c5 0.066 0.079 0.082 0.091 0.102 0.111 0.120 0.122 0.133 

Panel C: Distribution of T-stats - Assumption #1 and Distribution #1 

stats Min p5 p10 p25 p50 p75 p90 p95 max 

a1 1.745 2.570 2.716 3.118 3.805 4.648 5.163 5.380 6.776 

a2 1.859 2.359 2.420 2.835 3.713 4.414 4.797 5.011 6.660 

a3 -0.237 0.726 1.049 1.597 2.140 3.037 3.535 3.769 4.364 

a4 4.548 5.606 6.038 6.802 7.560 8.084 8.625 8.963 9.404 

b1 -4.129 -3.156 -2.898 -2.154 -1.531 -0.832 -0.286 0.055 0.958 

b2 23.230 23.723 23.998 24.491 25.289 26.159 26.728 27.314 27.976 

c1 1.536 2.117 2.558 2.831 3.588 4.231 4.862 5.130 5.815 

c2 1.521 1.861 2.166 2.757 3.488 4.150 4.719 4.799 6.372 

c3 -0.296 0.496 1.026 1.435 2.035 2.889 3.492 3.747 4.547 

c4 -3.122 -1.561 -1.220 -0.663 -0.011 0.539 1.392 1.540 2.109 

c5 4.697 5.423 5.795 6.359 6.997 7.664 8.109 8.372 9.045 
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Panel D: Distribution of T-stats - Assumption #1 and Distribution #2 

stats min p5 p10 p25 p50 p75 p90 p95 max 

a1 -1.038 -0.224 -0.077 0.312 0.975 1.847 2.400 2.524 3.948 

a2 -0.886 -0.367 -0.252 0.131 0.980 1.620 2.117 2.251 3.828 

a3 -1.889 -0.902 -0.634 -0.037 0.504 1.427 1.874 2.092 2.766 

a4 3.440 4.518 4.960 5.746 6.516 6.991 7.614 7.864 8.272 

b1 -5.617 -4.714 -4.440 -3.708 -3.065 -2.393 -1.802 -1.490 -0.557 

b2 14.660 15.283 15.622 16.057 16.819 17.646 18.237 18.715 19.406 

c1 -2.225 -1.481 -1.125 -0.818 -0.186 0.530 1.186 1.368 2.070 

c2 -2.089 -1.707 -1.333 -0.753 -0.044 0.566 1.103 1.229 2.766 

c3 -2.597 -1.816 -1.292 -0.885 -0.298 0.544 1.140 1.355 2.190 

c4 -5.890 -4.413 -4.157 -3.508 -2.862 -2.298 -1.515 -1.316 -0.733 

c5 4.697 5.423 5.795 6.359 6.997 7.664 8.109 8.372 9.045 

Panel E: Distribution of Coefficients - Assumption #2 and Distribution #1 

stats min p5 p10 p25 p50 p75 p90 p95 max 

a1 0.100 0.117 0.124 0.135 0.147 0.164 0.179 0.188 0.197 

a2 0.055 0.075 0.079 0.090 0.097 0.112 0.124 0.136 0.143 

a3 0.005 0.023 0.027 0.039 0.047 0.060 0.073 0.077 0.097 

a4 0.095 0.096 0.097 0.098 0.100 0.102 0.103 0.104 0.105 

b1 -0.034 -0.027 -0.021 -0.015 -0.010 -0.006 -0.001 0.003 0.013 

b2 0.103 0.107 0.108 0.109 0.110 0.111 0.112 0.113 0.114 

c1 0.096 0.118 0.122 0.135 0.147 0.162 0.178 0.189 0.204 

c2 0.054 0.074 0.079 0.090 0.097 0.111 0.124 0.136 0.145 

c3 0.005 0.023 0.028 0.039 0.047 0.060 0.074 0.077 0.098 

c4 -0.026 -0.018 -0.011 -0.006 -0.001 0.004 0.008 0.013 0.023 

c5 0.096 0.097 0.097 0.098 0.100 0.102 0.103 0.104 0.105 

Panel F: Distribution of Coefficients - Assumption #2 and Distribution #2 

stats min p5 p10 p25 p50 p75 p90 p95 max 

a1 -0.008 0.007 0.016 0.024 0.037 0.055 0.071 0.079 0.090 

a2 -0.033 -0.013 -0.008 0.002 0.009 0.024 0.036 0.048 0.056 

a3 -0.040 -0.023 -0.018 -0.006 0.001 0.015 0.028 0.032 0.052 

a4 0.092 0.093 0.094 0.095 0.097 0.099 0.100 0.101 0.101 

b1 -0.124 -0.117 -0.111 -0.106 -0.101 -0.096 -0.091 -0.088 -0.077 

b2 0.094 0.097 0.098 0.099 0.100 0.101 0.102 0.103 0.104 

c1 -0.054 -0.032 -0.028 -0.015 -0.003 0.012 0.028 0.039 0.054 

c2 -0.046 -0.026 -0.021 -0.010 -0.003 0.011 0.024 0.036 0.045 

c3 -0.045 -0.027 -0.022 -0.011 -0.003 0.010 0.024 0.027 0.048 

c4 -0.126 -0.118 -0.111 -0.106 -0.101 -0.096 -0.092 -0.087 -0.077 

c5 0.096 0.097 0.097 0.098 0.100 0.102 0.103 0.104 0.105 
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Panel G: Distribution of T-stats - Assumption #2 and Distribution #1 

stats min p5 p10 p25 p50 p75 p90 p95 max 

a1 4.415 5.254 5.501 6.018 6.696 7.448 8.151 8.508 9.047 

a2 3.298 4.485 4.778 5.370 5.770 6.692 7.345 8.192 8.518 

a3 0.290 1.347 1.630 2.338 2.812 3.530 4.332 4.583 6.113 

a4 37.207 39.580 40.475 42.464 44.346 46.690 49.441 50.842 54.392 

b1 -3.558 -2.936 -2.341 -1.715 -1.150 -0.671 -0.103 0.296 1.497 

b2 46.012 58.409 60.018 62.279 64.374 66.473 68.098 69.458 71.714 

c1 4.190 5.215 5.474 5.948 6.506 7.347 7.959 8.344 9.090 

c2 3.243 4.494 4.793 5.404 5.788 6.664 7.322 8.213 8.523 

c3 0.314 1.359 1.657 2.317 2.791 3.527 4.340 4.576 6.128 

c4 -2.718 -1.907 -1.238 -0.615 -0.075 0.447 0.885 1.338 2.592 

c5 36.905 39.265 40.238 42.178 44.027 46.487 49.160 50.784 54.649 

Panel H: Distribution of T-stats - Assumption #2 and Distribution #2 

stats Min p5 p10 p25 p50 p75 p90 p95 max 

a1 -0.347 0.330 0.695 1.114 1.645 2.468 3.229 3.626 4.121 

a2 -1.979 -0.784 -0.484 0.101 0.526 1.436 2.104 2.914 3.300 

a3 -2.292 -1.311 -1.081 -0.371 0.084 0.857 1.662 1.872 3.270 

a4 35.278 38.220 39.101 40.802 42.964 45.086 47.894 49.958 53.811 

b1 -13.991 -13.053 -12.540 -11.799 -11.281 -10.510 -9.914 -9.504 -9.028 

b2 53.631 55.864 56.610 58.376 60.771 63.177 64.676 66.487 68.476 

c1 -2.368 -1.377 -1.243 -0.686 -0.129 0.543 1.245 1.707 2.296 

c2 -2.746 -1.533 -1.211 -0.613 -0.180 0.663 1.381 2.191 2.657 

c3 -2.573 -1.545 -1.351 -0.667 -0.209 0.569 1.398 1.605 2.993 

c4 -13.946 -12.760 -12.355 -11.682 -11.080 -10.343 -9.781 -9.348 -8.896 

c5 36.905 39.265 40.238 42.178 44.027 46.487 49.160 50.784 54.649 
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Table III 

Descriptive Statistics 
 
Table III provides basic statistics of the variables used in this study. The sample is composed of 

firms present in the Execucomp database. The sample period is from fiscal year 1992 to fiscal year 

2012. Log TDC is the natural logarithm of one plus CEO total direct compensation. TSR is the stock 

return assuming that the dividend payments are reinvested. ROA is the ratio of net income to total 

assets. Log AT is the natural logarithm of one plus total assets. Log CEO Tenure is the natural 

logarithm of one plus the number of years the CEO has been in position. All variables are 

winsorized at 1% in both tails. Compensation and asset variables are expressed in 2012 dollars. 

 

  
Mean SD p25 p50 p75 N 

        

Log TDC 
 

8.053 1.057 7.318 8.041 8.776 33,562 

TSR 3 years 0.555 1.277 -0.151 0.274 0.829 31,869 

TSR  
 

0.152 0.519 -0.145 0.094 0.346 33,088 

ROA 
 

0.031 0.109 0.010 0.040 0.080 33,670 

Log AT 
 

7.767 1.742 6.496 7.628 8.917 33,687 

Log CEO Tenure 1.729 0.877 1.099 1.792 2.398 32,803 
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Table IV 

Testing the Presence of RPE in CEO Compensation 
 
Table IV shows results of firm fixed effect regressions. The dependent and explanatory variables 

are defined in Table III. Industry performance is based on 2 digit SIC classification. The constant 

term is not reported. Robust standard errors clustered at the firm-level are reported in 

parentheses. The symbols ***, **, and * indicate that the p-value is less than 0.01, 0.05, and 0.10. 

 

 Dependent Variable = Log TDC 

Performance 
Horizon: 3 years 1 year 

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

CDF (TSR 3 years)  0.262*** 0.348***   
   (0.022) (0.023)   
 TSR 3 years (ind.) 0.051***  0.115***  

   (0.012)  (0.013)  
  TSR 3 years 0.083*** 0.048*** 0.025*** 

    (0.006) (0.007) (0.007) 
   CDF (TSR)    
 

0.127*** 0.154*** 
    

 
(0.021) (0.025) 

TSR (ind.)    -0.023 
 

0.060** 
    (0.022) 

 
(0.027) 

TSR     0.118*** 0.059*** 0.040** 
    (0.010) (0.015) (0.018) 

ROA 0.515*** 0.416*** 0.367*** 0.719*** 0.704*** 0.701*** 
 (0.070) (0.069) (0.070) (0.072) (0.072) (0.072) 

Log AT 0.382*** 0.385*** 0.382*** 0.374*** 0.374*** 0.374*** 
 (0.016) (0.016) (0.016) (0.016) (0.016) (0.016) 

Log CEO Tenure 0.006 0.004 0.003 0.009 0.010 0.009 
 (0.008) (0.008) (0.008) (0.008) (0.008) (0.008) 

 
  

    Firm F.E. Y Y Y Y Y Y 

Year F.E. Y Y Y Y Y Y 

Observations 30,751 30,751 30,751 31,905 31,905 31,905 

Within R-squared 0.200 0.205 0.209 0.186 0.188 0.188 
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Table V 

Additional Specifications 
 
Table V shows results of firm fixed effect regressions. The dependent and explanatory variables are 

defined in Table III. Industry performance is based on 2 digit SIC classification. The constant term is 

not reported. Robust standard errors clustered at the firm-level are reported in parentheses. The 

symbols ***, **, and * indicate that the p-value is less than 0.01, 0.05, and 0.10. 

 

 Dependent Variable = Log TDC 

Performance Horizon: 3 years 1 year 

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

Truncated CDF (TSR 3 y.) 0.278***     
  (0.031)      

Truncated CDF (TSR)    0.133***   

    (0.030)   

Top 3 Quartile 0.038***   0.008   
 (0.013)   (0.012)  

 Top Quartile  0.177*** 0.066***  0.082*** 0.041*** 
  (0.016) (0.011)  (0.015) (0.010) 

Second Quartile  0.134***   0.050***  
  (0.012)   (0.012)  

Third Quartile  0.071*** 
 

 0.026** 
   (0.012) 

 
 (0.011) 

 Last Quartile   -0.098***  
 

-0.036*** 
   (0.011)  

 
(0.011) 

TSR 3 years 0.055*** 0.056*** 0.060*** 
    (0.006) (0.006) (0.006) 
   TSR     0.073*** 0.071*** 0.076*** 

    (0.014) (0.014) (0.013) 

ROA 0.426*** 0.430*** 0.438*** 0.710*** 0.711*** 0.710*** 
 (0.070) (0.070) (0.070) (0.072) (0.072) (0.072) 

Log AT 0.385*** 0.385*** 0.385*** 0.374*** 0.374*** 0.374*** 
 (0.016) (0.016) (0.016) (0.016) (0.016) (0.016) 

Log CEO Tenure 0.004 0.004 0.004 0.009 0.009 0.009 
 (0.008) (0.008) (0.008) (0.008) (0.008) (0.008) 

 
  

    Firm F.E. Y Y Y Y Y Y 

Year F.E. Y Y Y Y Y Y 

Observations 30,751 30,751 30,751 31,905 31,905 31,905 

Within R-squared 0.205 0.204 0.203 0.187 0.187 0.187 
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Table VI 

Median Regressions 
 
Table VI shows results of median regressions. The dependent and explanatory variables are defined 

in Table III. Industry performance is based on 2 digit SIC classification. The constant term is not 

reported. Bootstrapped standard errors based on 100 replications are reported in parentheses. The 

symbols ***, **, and * indicate that the p-value is less than 0.01, 0.05, and 0.10. 

 

 Dependent Variable = Log TDC 

Performance Horizon: 3 years 1 year 

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

CDF (TSR 3 years)  0.186*** 0.268***   
   (0.017) (0.023)   
 TSR 3 years (ind.) 0.037***  0.088***  

   (0.008)  (0.009)  
  TSR 3 years 0.086*** 0.058*** 0.036*** 

    (0.004) (0.004) (0.006) 
   CDF (TSR)    
 

0.094*** 0.123*** 
    

 
(0.019) (0.020) 

TSR (ind.)    0.002 
 

0.072*** 
    (0.022) 

 
(0.025) 

TSR     0.104*** 0.056*** 0.033** 
    (0.010) (0.012) (0.015) 

ROA 0.734*** 0.673*** 0.619*** 0.945*** 0.920*** 0.929*** 
 (0.059) (0.048) (0.062) (0.064) (0.063) (0.058) 

Log AT 0.381*** 0.382*** 0.382*** 0.367*** 0.367*** 0.367*** 
 (0.010) (0.009) (0.009) (0.011) (0.010) (0.010) 

Log CEO Tenure 0.028*** 0.029*** 0.025*** 0.035*** 0.036*** 0.036*** 
 (0.005) (0.006) (0.005) (0.006) (0.006) (0.005) 

 
  

    Firm F.E. Y Y Y Y Y Y 

Year F.E. Y Y Y Y Y Y 

Observations 30,751 30,751 30,751 31,905 31,905 31,905 

Pseudo R-squared 0.139 0.141 0.143 0.129 0.130 0.130 
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Table VII 

Alternative Industry Definitions and Specifications 
 
Table VII shows results of firm fixed effect regressions. The dependent and explanatory variables 

are defined in Table III. Industry performance is based on 2, 3 and 4 digit SIC classification. The 

constant term is not reported. Robust standard errors clustered at the firm-level are reported in 

parentheses. The symbols ***, **, and * indicate that the p-value is less than 0.01, 0.05, and 0.10. 

 

Dependent Variable: Log TDC Log TDC Log TDC TDC 

Industry 
Classification: 

3 digit SIC code 4 digit SIC code 2 digit SIC code 2 digit SIC code 

 (1) (2) (3) (4) (5) (6) (7) (8) 
              

CDF (TSR 3 years) 0.186*** 0.292*** 0.157*** 0.264***   1,095*** 1,530*** 
 (0.020) (0.022) (0.020) (0.023)   (176) (180) 

Log CDF (TSR 3 years)     0.378*** 0.493***   
     (0.032) (0.033)   

TSR 3 years (ind.)  0.095*** 
 

0.086***  0.113***  580*** 
  (0.010) 

 
(0.009)  (0.013)  (111) 

TSR 3 years 0.062*** 0.035*** 0.066*** 0.040*** 0.050*** 0.028*** 414*** 296*** 
 (0.006) (0.007) (0.007) (0.007) (0.007) (0.007) (52) (54) 

ROA 0.447*** 0.392*** 0.457*** 0.403*** 0.404*** 0.354*** 383 135 
 (0.071) (0.071) (0.072) (0.073) (0.069) (0.070) (439) (435) 

Log AT 0.386*** 0.384*** 0.386*** 0.384*** 0.385*** 0.381*** 2,159*** 2,142*** 
 (0.017) (0.017) (0.017) (0.017) (0.016) (0.016) (131) (130) 

Log CEO Tenure 0.003 0.002 0.003 0.002 0.003 0.003 81 77 
 (0.008) (0.008) (0.009) (0.009) (0.008) (0.008) (58) (58) 

 
  

  
    

Firm F.E. Y Y Y Y Y Y Y Y 

Year F.E. Y Y Y Y Y Y Y Y 

Observations 29,837 29,837 29,027 29,027 30,751 30,751 30,751 30,751 

Within R-squared 0.202 0.207 0.200 0.205 0.205 0.209 0.121 0.123 
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Table VIII 

RPE across Sample Periods 

 
Table VIII shows results of firm fixed effect regressions. The dependent and explanatory variables 

are defined in Table III. Industry performance is based on 2 digit SIC classification.  The constant 

term is not reported. Robust standard errors clustered at the firm-level are reported in 

parentheses. The symbols ***, **, and * indicate that the p-value is less than 0.01, 0.05, and 0.10. 

 

 Dependent Variable = Log TDC 

Period: [1992-1998] [1999-2005] [2006-2012] 

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

CDF (TSR 3 years) 0.302*** 0.331*** 0.237*** 0.336*** 0.235*** 0.269*** 
 (0.041) (0.044) (0.038) (0.042) (0.030) (0.033) 

TSR 3 years (ind.)  0.041* 
 

0.100*** 
 

0.069*** 
  (0.023) 

 
(0.019) 

 
(0.021) 

TSR 3 years 0.035*** 0.028** 0.058*** 0.033*** 0.018* 0.007 
 (0.012) (0.013) (0.011) (0.012) (0.010) (0.011) 

ROA 0.337** 0.321** 0.249** 0.204* 0.348*** 0.327*** 
 (0.154) (0.154) (0.117) (0.117) (0.076) (0.077) 

Log AT 0.306*** 0.307*** 0.395*** 0.385*** 0.352*** 0.355*** 
 (0.034) (0.034) (0.030) (0.030) (0.026) (0.025) 

Log CEO Tenure -0.044*** -0.044*** -0.030** -0.030** 0.028** 0.028** 
 (0.014) (0.014) (0.014) (0.014) (0.011) (0.011) 

 
  

    Firm F.E. Y Y Y Y Y Y 

Year F.E. Y Y Y Y Y Y 

Observations 7,875 7,875 10,857 10,857 12,019 12,019 

Within R-squared 0.166 0.167 0.079 0.083 0.089 0.090 
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Figure 2.  The Extent of RPE over Years. Figure 2.A plots the CDF (TSR 3 years) coefficient along 

with its 95% confidence interval over years using the second specification from Table IV. 

Figure 2.B plots the CDF (TSR 3 years) coefficient and the TSR 3 years (ind.) along with 

their 95% confidence interval over years using the third specification from Table IV. 
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Figure 2.B - CDF (3 years) and TSR 3 years (Ind) Coefficient over Years 
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Table IX 

Large Shareholders and RPE 
 
Table IX shows results of firm fixed effect regressions. The dependent and explanatory variables are 

defined in Table III. Large Shareholders is a dummy variable that equals one if the number of block 

holders is greater than the median (i.e. 2). Industry performance is based on 2 digit SIC 

classification. The constant term is not reported. Robust standard errors clustered at the firm-level 

are reported in parentheses. The symbols ***, **, and * indicate that the p-value is less than 0.01, 

0.05, and 0.10. 

 

 Dependent Variable = Log TDC 

 (1) (2) 
      

CDF (TSR 3 years) 0.203*** 0.289*** 
 (0.028) (0.030) 

CDF (TSR 3 years) * Large Shareholders 0.082** 0.080* 
 (0.038) (0.044) 

TSR 3 years (ind.)  0.111*** 
  (0.016) 

TSR 3 years (ind.) * Large Shareholders  0.001 
  (0.020) 

TSR 3 years 0.053*** 0.031*** 
 (0.009) (0.009) 

TSR 3 years * Large Shareholders -0.021* -0.022 
 (0.011) (0.013) 

ROA 0.558*** 0.507*** 
 (0.098) (0.099) 

ROA * Large Shareholders -0.023 -0.033 
 (0.126) (0.127) 

Log AT 0.359*** 0.357*** 
 (0.020) (0.020) 

Log AT * Large Shareholders -0.004 -0.003 
 (0.008) (0.008) 

Log CEO Tenure 0.011 0.010 
 (0.010) (0.009) 

Log CEO Tenure * Large Shareholders -0.020 -0.021* 
 (0.012) (0.012) 

Large Shareholders 0.203*** 0.289*** 
 (0.028) (0.030) 

 
  

Firm F.E. Y Y 

Year F.E. Y Y 

Observations 25,458 25,458 

Within R-squared 0.183 0.187 
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Table X 

Specificity of CEO Talent and RPE 
 
Table X shows results of firm fixed effect regressions. The dependent and explanatory variables are 

defined in Table III. Industry performance is based on 2 digit SIC classification. To study the market 

for CEO talent, we use the proportion of insiders among all new CEOs for each Fama & French 48 

industry between 1993 and 2005 (see Cremers and Grinstein, 2013). We classify the market for 

CEO talent as less firm-specific in industries where the proportion of insiders among all new CEOs 

is below the median. The constant term is not reported. Robust standard errors clustered at the 

firm-level are reported in parentheses. The symbols ***, **, and * indicate that the p-value is less 

than 0.01, 0.05, and 0.10. 

 

 Dependent Variable = Log TDC 

 (1) (2) 
      

CDF (TSR 3 years) 0.213*** 0.294*** 
 (0.029) (0.033) 

CDF (TSR 3 years) * Less Firm-Specific 0.095** 0.100** 
 (0.042) (0.047) 

TSR 3 years (ind.)  0.102*** 
  (0.016) 

TSR 3 years (ind.) * Less Firm-Specific  0.019 
  (0.021) 

TSR 3 years 0.064*** 0.040*** 
 (0.009) (0.010) 

TSR 3 years * Less Firm-Specific -0.030** -0.028** 
 (0.012) (0.014) 

ROA 0.798*** 0.742*** 
 (0.128) (0.128) 

ROA * Less Firm-Specific -0.522*** -0.511*** 
 (0.150) (0.151) 

Log AT 0.420*** 0.414*** 
 (0.021) (0.021) 

Log AT * Less Firm-Specific -0.058** -0.053* 
 (0.028) (0.027) 

Log CEO Tenure 0.027** 0.027** 
 (0.011) (0.011) 

Log CEO Tenure * Less Firm-Specific -0.047*** -0.048*** 
 (0.016) (0.016) 

 
  

Firm F.E. Y Y 

Year F.E. Y Y 

Observations 30,646 30,646 

Within R-squared 0.208 0.212 
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Table XI 

Industry Concentration and RPE 
 
Table XI shows results of firm fixed effect regressions. The dependent and explanatory variables are 

defined in Table III. Industry performance is based on 2 digit SIC classification. We classify 

industries as more concentrated the ones which HHI is above the median HHI in our sample. The 

constant term is not reported. Robust standard errors clustered at the firm-level are reported in 

parentheses. The symbols ***, **, and * indicate that the p-value is less than 0.01, 0.05, and 0.10. 

 

 Dependent Variable = Log TDC 

 
Manufacturing 

Firms 
Non-Manufacturing 

Firms 

 (1) (2) (3) (4) 
        

CDF (TSR 3 years) 0.273*** 0.370*** 0.281*** 0.353*** 
 (0.050) (0.053) (0.044) (0.050) 

CDF (TSR 3 years) * High HHI -0.001 -0.010 0.067 0.047 
 (0.073) (0.077) (0.062) (0.070) 

TSR 3 years (ind.)  0.146***  0.102*** 
  (0.023)  (0.025) 

TSR 3 years (ind.) * High HHI  -0.002  -0.012 
  (0.034)  (0.034) 

TSR 3 years 0.038*** 0.016 0.047*** 0.027* 
 (0.014) (0.014) (0.013) (0.015) 

TSR 3 years * High HHI 0.012 0.010 -0.027 -0.023 
 (0.019) (0.022) (0.018) (0.021) 

ROA 0.550*** 0.493*** 0.307** 0.278** 
 (0.138) (0.137) (0.139) (0.141) 

ROA * High HHI -0.355* -0.344* 0.624** 0.622** 
 (0.192) (0.193) (0.264) (0.266) 

Log AT 0.330*** 0.326*** 0.380*** 0.384*** 
 (0.031) (0.031) (0.029) (0.029) 

Log AT * High HHI 0.051 0.050 -0.009 -0.021 
 (0.052) (0.051) (0.040) (0.040) 

Log CEO Tenure -0.018 -0.020 -0.015 -0.017 
 (0.016) (0.016) (0.018) (0.017) 

Log CEO Tenure * High HHI 0.020 0.021 0.054** 0.055** 
 (0.026) (0.026) (0.024) (0.024) 

 
    

Firm F.E. Y Y Y Y 

Year F.E. Y Y Y Y 

Observations 11,037 11,037 14,215 14,215 

Within R-squared 0.215 0.220 0.189 0.192 
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Table XII 

CEO Wealth and RPE 
 
Table XII shows results of firm fixed effect regressions. The dependent and explanatory variables 

are defined in Table III. Industry performance is based on 2 digit SIC classification. We classify CEOs 

as more wealthy when their CEO wealth measure is above the median in our sample. The constant 

term is not reported. Robust standard errors clustered at the firm-level are reported in 

parentheses. The symbols ***, **, and * indicate that the p-value is less than 0.01, 0.05, and 0.10. 

 

 Dependent Variable = Log TDC 

CEO wealth measure: CEO shareholdings ($) 
# CEO shares 

/ # total shares 
CEO Age 

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

CDF (TSR 3 years) 0.212*** 0.269*** 0.243*** 0.322*** 0.250*** 0.329*** 
 (0.031) (0.032) (0.030) (0.033) (0.031) (0.033) 

CDF (TSR 3 years)*CEO Wealth 0.049 0.096** 0.022 0.034 0.014 0.029 
 (0.040) (0.046) (0.040) (0.047) (0.042) (0.048) 

TSR 3 years (ind.)  0.089***  0.106***  0.112*** 
  (0.016)  (0.016)  (0.017) 

TSR 3 years (ind.)*CEO Wealth  0.035*  0.014  0.007 
  (0.020)  (0.020)  (0.020) 

TSR 3 years 0.045*** 0.029*** 0.050*** 0.026** 0.050*** 0.029*** 
 (0.009) (0.010) (0.009) (0.011) (0.009) (0.010) 

TSR 3 years*CEO Wealth 0.002 -0.009 -0.004 -0.003 -0.004 -0.010 
 (0.011) (0.013) (0.011) (0.014) (0.011) (0.013) 

ROA 0.303*** 0.277*** 0.405*** 0.360*** 0.310*** 0.264*** 
 (0.075) (0.075) (0.093) (0.093) (0.091) (0.092) 

ROA*CEO Wealth 0.457*** 0.400*** 0.042 0.034 0.289** 0.281** 
 (0.138) (0.137) (0.125) (0.126) (0.127) (0.128) 

Log AT 0.357*** 0.354*** 0.382*** 0.378*** 0.380*** 0.376*** 
 (0.017) (0.016) (0.017) (0.017) (0.017) (0.017) 

Log AT*CEO Wealth 0.040*** 0.039*** -0.003 -0.003 0.025*** 0.025*** 
 (0.009) (0.009) (0.011) (0.011) (0.008) (0.008) 

Log CEO Tenure -0.020** -0.019** 0.005 0.005 -0.003 -0.004 
 (0.009) (0.009) (0.009) (0.009) (0.012) (0.012) 

Log CEO Tenure*CEO Wealth 0.009 0.007 -0.018 -0.019 0.025 0.025 
 (0.014) (0.014) (0.016) (0.016) (0.015) (0.015) 

CEO Wealth -0.274*** -0.298*** 0.072 0.057 -0.284*** -0.290*** 
 (0.084) (0.084) (0.086) (0.086) (0.071) (0.072) 

 
      

Firm F.E. Y Y Y Y Y Y 

Year F.E. Y Y Y Y Y Y 

Observations 29,553 29,553 29,838 29,838 29,416 29,416 

Within R-squared 0.200 0.204 0.202 0.206 0.208 0.212 
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Table XIII 

Strategic Flexibility and RPE 
 
Table XIII shows results of firm fixed effect regressions. The dependent and explanatory variables 

are defined in Table III. Industry performance is based on 2 digit SIC classification. Multisegment 

firms are firms that report positive sales and assets in more than one three digit code industry. The 

constant term is not reported. Robust standard errors clustered at the firm-level are reported in 

parentheses. The symbols ***, **, and * indicate that the p-value is less than 0.01, 0.05, and 0.10. 

 

 Dependent Variable = Log TDC 

 (1) (2) 
      

CDF (TSR 3 years) 0.233*** 0.304*** 
 (0.031) (0.033) 

CDF (TSR 3 years) * Multisegment 0.006 0.049 
 (0.046) (0.055) 

TSR 3 years (ind.)  0.101*** 
  (0.017) 

TSR 3 years (ind.) * Multisegment  0.026 
  (0.024) 

TSR 3 years 0.056*** 0.038*** 
 (0.008) (0.008) 

TSR 3 years * Multisegment 0.011 -0.004 
 (0.015) (0.019) 

ROA 0.350*** 0.310*** 
 (0.086) (0.086) 

ROA * Multisegment 0.381** 0.325* 
 (0.177) (0.180) 

Log AT 0.383*** 0.381*** 
 (0.018) (0.018) 

Log AT * Multisegment -0.006 -0.005 
 (0.015) (0.015) 

Log CEO Tenure -0.021* -0.022* 
 (0.012) (0.012) 

Log CEO Tenure * Multisegment 0.057*** 0.055*** 
 (0.016) (0.015) 

Multisegment -0.058 -0.093 
 (0.127) (0.125) 

 
  

Firm F.E. Y Y 

Year F.E. Y Y 

Observations 25,414 25,414 

Within R-squared 0.214 0.218 
   

 

 


