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CEOs’ Outside Opportunities and Relative Performance Evaluation:

Evidence from a Natural Experiment∗

Ke Na†

Abstract

This paper examines the effect of CEOs’ outside opportunities on the use of relative

performance evaluation (RPE) in CEO compensation. My tests exploit the staggered

rejection of the Inevitable Disclosure Doctrine (IDD) by US state courts as an exogenous

increase in CEOs’ outside opportunities. I find that the rejection of the IDD leads to

a significant increase in the sensitivity of CEO pay to systematic performance (less

RPE). This increase is more pronounced for CEOs with greater labor market mobility

and industries where proprietary information is more important and not related to

measures of governance quality. These results suggest that firms link CEO pay to

systematic performance to retain talent and ensure participation.
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1. Introduction

Agency theory suggests that the compensation of chief executive officers (CEOs) should be

tied to their performance relative to a peer group because CEOs cannot affect general market

conditions and need to be compensated for bearing common risk (Holmstrom, 1982; Diamond

and Verrecchia, 1982; Holmstrom and Milgrom, 1987). Although recent empirical studies provide

evidence consistent with this so-called relative performance evaluation (RPE) (Albuquerque, 2009;

Gong, Li, and Shin, 2011; Carter, Ittner, and Zechman, 2009), many exogenous shocks beyond

CEOs’ control are not completely filtered out of their compensation contracts (Edmans, Gabaix,

and Jenter, 2017). Oyer (2004) and Himmelberg and Hubbard (2000) suggest that the practice

of linking CEO pay to market returns is optimal if the value of CEOs’ outside opportunities

(reservation utility) is correlated with general market conditions. A positive shock to the economy

will increase the demand for managerial talent in the external labor market. To the extent that

managerial talent is scarce, competition will drive up CEO compensation in equilibrium. In other

words, paying CEOs in a way correlated with their outside options maintains participation and

helps retention.

Establishing a causal link between CEOs’ outside opportunities and the use of relative

performance evaluation empirically is difficult because firm- and executive-level proxies for CEOs’

outside opportunities are usually endogenous to the contracting environments. Thus, even if

we observe a negative relation between proxies for CEOs’ outside opportunities and the use of

RPE, we cannot rule out the possibility that unobserved contracting environments drive executive

compensation. In this paper, I tackle this question by exploiting an arguably exogenous increase

in CEOs’ outside opportunities due to the staggered rejection of the Inevitable Disclosure Doctrine

(IDD) by US states.

The IDD prohibits employees with valuable trade secrets from working for another firm if they

would inevitably disclose the current employer’s trade secrets. It does not require the current

employer to establish actual or threatened misappropriation of trade secrets. Possession of trade

secrets of the current employer and the presumption of an inevitable disclosure of the trade secrets

to the new employer are sufficient for the current employer to obtain an injunction. Therefore, the

IDD provides a way for firms to restrict the mobility of their employees. From 1999 through 2014,
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a total of 16 states in the US had rejected the IDD by ruling that the doctrine is not enforceable.

In doing so, states remove an important mobility restriction for employees holding trade secrets,

which should lead to an increase in CEOs’ outside opportunities. Consistent with this expectation,

Chen, Gao, and Ma (2019) find that executive job-hopping increases after the IDD is rejected. If

CEOs’ outside opportunities have a causal impact on the use of RPE, I expect firms to link more

CEO compensation to systematic performance after the states that they are headquartered in reject

the IDD.

The rejection of the IDD is an appealing setting to test the outside opportunities-based

hypothesis for linking CEO pay to general market conditions for two reasons. First, when

considering the IDD, state courts want to balance employers’ interests in trade secrets protection

and employees’ freedom of employment (Harris, 2000; Godfrey, 2004). Thus, the rejection of the

IDD and the associated increase in CEOs’ outside opportunities are arguably exogenous to firms’

contracting environments. Second, the rejection of the IDD in 16 US states was staggered, which

enables me to use multiple shocks that affect different firms at different times to identify the effect

of outside employment opportunities on the use of RPE. Thus, my results are not subject to biases

associated with a single shock, namely, potential omitted variables coinciding with the shock that

directly affect firms’ contracting environments (Roberts and Whited, 2013).

Using a panel of 33,574 US firms from 1992 to 2016 and a difference-in-differences approach, I

provide evidence that CEOs’ outside opportunities have a significant impact on the use of relative

performance evaluation. Following the literature on RPE (Antle and Smith, 1986; Bertrand and

Mullainathan, 2001; Garvey and Milbourn, 2006; Albuquerque, 2009), I first decompose firm

performance into an unsystematic component and a systematic component by regressing it on

peer performance. Unsystematic (Systematic) performance is the residual (the expected value)

of the regression. Then I implement a difference-in-differences estimation where I compare the

sensitivity of CEO pay to systematic performance before and after the rejection of the IDD. Using

this research design, I show that the rejection of the IDD in a given state markedly increases the

sensitivity of pay to systematic performance. This finding holds after controlling for economic

determinants of CEO compensation, time-invariant firm fixed effects, and year fixed effects and is

robust to alternative measures of performance. In terms of economic significance, after the rejection

of the IDD, a one standard deviation increase in systematic performance is associated with a mean
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increase in real CEO compensation of $68,006. Moreover, I find that the increase in the sensitivity

of pay to systematic performance mainly occurs one or more years after the rejection of the IDD,

while there is no such trend before the rejection of the IDD, supporting a causal interpretation of

the difference-in-differences estimation results.

To provide further evidence that the IDD affects relative performance evaluation by changing

CEOs’ outside employment opportunities, I ask whether the impact of the IDD rejection on the use

of RPE varies with CEOs’ labor market mobility. If firms link CEO pay to systematic performance

for retention purposes, I expect the increase in the sensitivity of pay to systematic performance in

response to the IDD rejection to be more pronounced for CEOs with greater labor market mobility.

I use four proxies to measure a CEO’s labor market mobility. First, CEOs close to retirement are

less likely to look for new jobs and therefore should have less labor market mobility (Gibbons and

Murphy, 1992). I find that, after the rejection of the IDD, young CEOs experience a significant

increase in the sensitivity of pay to systematic performance, while CEOs close to retirement do not.

Second, founder CEOs usually see the firm as a labor of love (Acharya, Myers, and Rajan, 2011)

and are disinclined to leave (De Angelis and Grinstein, 2017). Therefore, they are unlikely to be

swayed by higher compensation. I find that the compensation of nonfounder CEOs relates more to

systematic performance after the rejection of the IDD, while there is no such pattern for founder

CEOs. Third, CEOs in industries with more external hiring should have greater labor market

mobility (Cremers and Grinstein, 2013). I find a significant increase in the sensitivity of CEO pay

to systematic performance after the rejection of the IDD for firms in an industry with more external

hiring but no such increase for firms in an industry with less. Fourth, CEOs have greater labor

market mobility when the industries are more homogeneous because their industry-specific skills

and human capital are more easily transferable to other firms in such industries (Parrino, 1997;

Gillan, Hartzell, and Parrino, 2009). I show that firms in more homogeneous industries link more

CEO compensation to systematic performance after the rejection of the IDD, whereas firms in less

homogeneous industries do not change the relation between CEO pay and systematic performance.

Because the IDD places labor market restrictions on employees with valuable proprietary

information (trade secrets), the rejection of the IDD should lead to a greater increase in the outside

opportunities for CEOs in industries where proprietary information is more important. Industries

with more patents are expected to have greater proprietary information because property rights
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associated with innovations are an important source of proprietary information (King, Pownall,

and Waymire, 1990). I find that the increase in the relation between CEO pay and systematic

performance after the IDD rejection is more pronounced for industries with more patents. Moreover,

proprietary information should be more important for firms in high-technology industries because

these firms have more growth opportunities (Leone, Rock, and Willenborg, 2007; Ellis, Fee, and

Thomas, 2012). I find that the increase in the sensitivity of pay to systematic performance is

significantly greater for firms in high-technology industries. Collectively, these cross-sectional

results suggest that the benefit of linking compensation to systematic performance is greater

for CEOs with more labor market mobility and industries where proprietary information is more

important, further supporting the argument that the goal of retention drives the use of RPE in

CEO compensation.

From 1992 through 2006, some states adopted the IDD before they eventually rejected it. If

firms increase the sensitivity of CEO pay to systematic performance after the rejection of the IDD

for retention, then the adoption of the IDD, which limits the employment opportunities of the

CEO, should lead to a significant decrease in this sensitivity. I find evidence consistent with this

prediction. CEO compensation is significantly associated with systematic performance when the

IDD is not in effect, whereas this association is significantly lower and not different from zero

when it is. These findings are consistent with firms using more relative performance evaluation

when they can use the IDD to restrict CEOs’ mobility. In addition, I also find an increase in

the proportion of equity pay after the rejection of the IDD. Because the vesting period associated

with equity compensation provides the CEO more incentives to remain with the firm (Balsam and

Miharjo, 2007; Gao, Luo, and Tang, 2015), this finding is consistent with firms changing the design

of compensation contracts to retain CEO talent following the IDD rejection.

I conduct a battery of additional tests to verify the robustness of my results and rule out

alternative explanations. Specifically, I find that non-CEO executives also experience a significant

increase in the sensitivity of pay to systematic performance after the rejection of the IDD. My

results are also robust to an alternative research design that regresses CEO compensation on firm

and peer performance directly. Moreover, my results still hold after controlling for measures of

corporate governance quality and their interactions with systematic and unsystematic performance,

suggesting that the change in RPE after the IDD rejection is not a manifestation of rent extraction.
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I also find consistent results after controlling for CEO and industry fixed effects, suggesting that I

am not picking up the differential level of RPE across industries. In addition, my results are robust

to clustering the standard errors at the firm level and excluding earlier years of the sample and

states that have no precedent-setting cases.

This paper makes four contributions to the literature. First, it contributes to the literature

examining the use of relative performance evaluation in CEO compensation. Under the optimal

contracting view, firms tie CEO pay to systematic performance when firms compete for strategic

complements (Aggarwal and Samwick, 1999; Vrettos, 2013) or because the value of CEOs’ outside

opportunities is related to general market conditions (Oyer, 2004; Himmelberg and Hubbard, 2000).

The skimming view, on the other hand, suggests that this practice is consistent with CEOs in poorly

governed firms capturing the pay-setting process (Bertrand and Mullainathan, 2001; Bebchuk and

Fried, 2003; Garvey and Milbourn, 2006). Rajgopal, Shevlin, and Zamora (2006) and Himmelberg

and Hubbard (2000) test the outside opportunities hypothesis by exploiting the cross-sectional

variation in CEO talent. They argue that the reservation utility of talented CEOs is more sensitive

to general market conditions and find that larger firms and firms whose CEOs have more media

citations and better industry-adjusted return on assets use less RPE. As argued by Hermalin

and Weisbach (1998) and Acharya, Gabarro, and Volpin (2016), corporate governance affects the

matching between firms and managers, and in equilibrium, firms that hire talented CEOs choose

lax governance standards. Since empirically measuring and controlling for the quality of corporate

governance are difficult (Larcker, Richardson, and Tuna, 2007; Armstrong, Guay, and Weber, 2010),

tests using CEO talent to proxy for outside opportunities cannot rule out the skimming view. I test

this hypothesis by exploiting an exogenous increase in CEOs’ outside opportunities. My finding

complements those in Rajgopal et al. (2006) and Himmelberg and Hubbard (2000) and provides

causal evidence supporting the optimal contracting view for linking CEO compensation to general

market conditions in general and the outside opportunities hypothesis in particular.

Second, this paper adds to the literature that examines the role of CEO labor market in the

understanding of compensation policies. Much of the existing literature on CEO compensation

focuses on the incentive provision through the contracting between a firm and a CEO in isolation.

However, the participation constraint tightened by the managerial labor market also plays an

important role in CEO pay (Oyer, 2004; Edmans, Gabaix, and Jenter, 2017). Custódio, Ferreira,
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and Matos (2013) find that the compensation of CEOs with general skills is higher than that of

specialist CEOs. Murphy and Zabojnik (2004, 2007) and Frydman (2019) provide theory and

empirical evidence that the shift in the importance of general relative to firm-specific skills in the

CEO labor market explains the trend in CEO pay. Lustig, Syverson, and Nieuwerburgh (2011)

calibrate a dynamic equilibrium model in which CEOs’ outside opportunities are endogenously

determined by industry performance and show that the accumulation of organizational capital

leads to the increase in managerial income inequality. Gao, Luo, and Tang (2015) find that job-

hopping activities in executive labor market significantly affect firms’ compensation policies. My

paper complements this line of research by providing evidence that increases in CEOs’ outside

opportunities have a significant impact on the design of compensation contracts.

Third, this paper also relates to the literature on the benchmarking of CEO compensation.

This literature provides evidence that compensation peer groups are selected to reward CEO talent

and are related to labor market conditions (Bizjak, Lemmon, and Naveen, 2008; Albuquerque,

De Franco, and Verdi, 2013; Cadman and Carter, 2014). Because peer compensation positively

relates to peer performance, my finding that firms place more weight on peer performance when

determining CEO pay after CEOs’ mobility is less restricted complements the results in these

studies and supports the argument of Holmstrom and Kaplan (2003) that the benchmarking in

CEO compensation is shaped by market forces.

Fourth, my paper also relates to studies on labor laws and corporate policies. These studies

find that the labor market restrictions significantly affect capital structure (Klasa, Ortiz-Molina,

Serfling, and Srinivasan, 2018), mergers and acquisitions (M&A) (Chen, Gao, and Ma, 2019),

corporate social responsibility (Flammer and Kacperczyk, 2019), and financial reporting and

disclosure (Li, Lin, and Zhang, 2018; Chen, Zhang, and Zhou, 2018; Ali, Li, and Zhang, 2019).

My paper adds to these studies by showing that labor laws also affect compensation choices.

The remainder of this paper is organized as follows. Section 2 discusses the institutional

background of the IDD and reviews the literature on relative performance evaluation. Section

3 describes the data and empirical proxies for the constructs of interest. Section 4 discusses the

research design and presents empirical results. Section 5 concludes.

7

                  



2. Background and hypothesis development

2.1. Relative performance evaluation

Agency theory posits that optimal compensation contract trades off incentives for effort and

risk-sharing. This argument provides strong support for evaluating an agent’s performance relative

to his peers, which reduces the systematic risk faced by the agent and enables a better assessment

of the agent’s efforts (Holmstrom, 1979, 1982; Baiman and Demski, 1980; Diamond and Verrecchia,

1982). The strong form of relative performance evaluation states that common shocks should be

completely filtered out of an agent’s compensation contract if they are not affected by the agent’s

actions and can be precisely estimated (Holmstrom, 1982). However, such conditions may not hold

in certain product markets. Strategic interactions among firms suggest that peer performance is

likely to be informative about a CEO’s effort, and therefore it is optimal to partially remove common

shocks from the CEO’s compensation (Janakiraman, Lambert, and Larcker, 1992; Aggarwal and

Samwick, 1999). This is called the weak form of relative performance evaluation.

Early studies testing these theoretical arguments provide modest evidence of RPE when value-

weighted industry returns are used to measure peer performance (Antle and Smith, 1986; Gibbons

and Murphy, 1990) but fail to do so when performance is measured as the change in shareholder

wealth (Gibbons and Murphy, 1990; Jensen and Murphy, 1990). Albuquerque (2009) argues that

if common shocks are not economy wide or affect firms in the same industry differently, market

and industry returns are not appropriate measures of peer performance. She uses the returns of

industry-size-ranked portfolios to measure peer performance and finds strong support for the weak

form of RPE. Gong, Li, and Shin (2011) find that 25% of the S&P 1500 firms explicitly use firm

performance relative to a peer group to determine CEO pay. Carter, Ittner, and Zechman (2009)

find that 40% of UK firms in the FTSE 350 explicitly employ relative performance targets in

the performance-vested equity plans. However, cross-sectional differences in the adoption of RPE

equity plans cannot be explained by the need to remove common shocks. Bettis, Bizjak, Coles,

and Kalpathy (2018) find that more performance-vesting equity rewards are based on absolute

performance evaluation than on relative performance evaluation. De Angelis and Grinstein (2017)

find that, in 88% of firms that use relative performance evaluation, CEO compensation is linked to
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the rank performance relative to peers.

Some recent studies identify the situations in which CEO compensation is expected to be

correlated with systematic performance. Gopalan, Milbourn, and Song (2010) argue that paying

a CEO for industry performance incentivizes him to choose the firm’s exposure to industry

performance optimally. Focusing on the US airline industry, Vrettos (2013) provides empirical

evidence that the relation between CEO compensation and peer performance is positive when the

outputs are strategic complements and negative when they are strategic substitutes. Albuquerque

(2014) finds that firms with more growth options use less RPE, suggesting that the lack of peer firms

facing common shocks prevent the use of RPE. DeMarzo and Kaniel (2017) show that it is optimal

to link executive pay to positive industry shocks when executives care about their compensation

relative to their peers’ compensation.

2.2. Inevitable disclosure doctrine

Trade secrets are any confidential information that is subject to efforts to maintain and gives

firms valuable economic advantages over competitors. In the US, trade secrets are protected under

state laws. Misappropriation of a trade secret occurs when the secret is acquired improperly or

disclosed without the owner’s consent by someone who acquired it in situations that give rise to

a duty to maintain the secret or limit its use. State courts vary considerably in their treatment

of trade secret cases and are allowed to issue injunctions in the event of “actual or threatened

misappropriation.”

The IDD arises from the concept of “threatened misappropriation,” which occurs when a former

employee who had access to a firm’s trade secrets has a similar position in its competitor and has

an intent to disclose the secrets. The IDD maintains that courts can enjoin an employee from

working for his employer’s competitors or limit his responsibilities in the new firm if his employment

would inevitably result in the disclosure of the employer’s trade secrets to the new firm and cause

irreparable harm to the employer. Note that, under the IDD, the plaintiff’s suit does not necessarily

rest on actual irreparable harm. The firm can obtain an injunction by providing evidence that (1)

the employee had access to its trade secrets, (2) his duties at the new firm will inevitably lead to

the disclosure of the trade secrets, and (3) such a disclosure would result in irreparable harm to

the employer.
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A classic example of a state court rejecting the IDD is Whyte v. Schlage Lock Co., 125 Cal.

Rptr. 2d 277, 294 (4th Dist. 2002). Whyte was a vice president of sales at Schlage, which

manufactures and sells locks and related products, and was responsible for sales to Home Depot,

Lowe’s, Sears, and Menards. Kwikset competes with Schlage for the shelf space at Home Depot,

which alone accounted for 38% of Schlage’s sales. In June 2000, Whyte left Schlage and became

the vice president of sales for national accounts at Kwikset. His new duties were substantially

similar to those at Schlage. In July 2000, Schlage filed a suit seeking injunctive relief preventing

Whyte from working at Kwikset. The court denied the injunction, ruling that the IDD is not

enforceable. According to the court, the IDD is not a substitute for proving actual or threatened

misappropriation of trade secrets. Although the information that Schlage sought to protect was

trade secrets, it failed to establish actual or threatened misappropriation.

The rejection of the IDD significantly changes the CEO labor market. Before the IDD was

rejected, because a firm’s CEO usually has access to its trade secrets, the firm could rely on the

IDD to deter potential raiders from poaching the CEO and consequently restrict the CEO’s mobility.

In other words, CEOs’ outside opportunities are relatively limited before the rejection of the IDD.

Once the IDD is rejected, the mere possession of trade secrets that are inevitably to be disclosed

is no longer sufficient for the employer to obtain an injunction. The employer must also at least

establish a claim for threatened misappropriation. The evidence of threatened misappropriation

could be that the CEO misused or disclosed the employer’s trade secrets in the past, the CEO has

an intent to misuse or disclose the employer’s trade secrets, or the CEO has wrongfully refused

to return the employer’s trade secrets after being asked to do so. Since obtaining this evidence is

much harder than showing the possession of trade secrets, the restriction on the CEO’s mobility

due to holding the firm’s trade secrets is significantly released. Consistent with the rejection of the

IDD increasing CEOs’ employment opportunities, Chen, Gao, and Ma (2019) find that executive

job-hopping, which is defined as an executive leaving the current employer and working as an

executive for another employer in the following year, increases after the IDD rejection. In the

same vein, Klasa, Ortiz-Molina, Serfling, and Srinivasan (2018) and Png and Samila (2015) find

evidence consistent with the rejection of the IDD increasing the mobility of employees who know

trade secrets.

Klasa, Ortiz-Molina, Serfling, and Srinivasan (2018) discuss the main differences between the
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IDD and nondisclosure agreements (NDA) and covenants not to compete (CNC) that are commonly

used in employment contracts. First, the IDD does not have geographic restrictions and can be

enforced even if a CEO’s new employer is headquartered in another state that has not rejected

the IDD (Garmaise, 2011). NDA and CNC, in contrast, are typically enforceable only within a

specified geographic area, for example, within a 50-mile radius of the employer’s place of business.

Second, the IDD also allows state courts to prevent a CEO from working in another firm if this

would inevitably lead to a future violation of NDA. Third, courts can grant an injunction under

the IDD even if the employment contract does not have NDA and CNC.

2.3. CEOs’ outside opportunities and RPE

Oyer (2004) and Himmelberg and Hubbard (2000) argue that the board considers both

incentives and retention when designing CEO compensation. Although the incentive role of CEO

compensation predicts that aggregate stock returns should be filtered out of CEO pay, the retention

role suggests the opposite because the value of CEOs’ outside opportunities (reservation utility) is

positively related to general market conditions. This relation arises because aggregate stock returns

reflect, among other things, shocks to demand and productivity and hence the demand for CEO

talent. To the extent that the supply of CEO talent is inelastic, increases in aggregate stock returns

should raise the value of CEOs’ outside opportunities.

Empirical tests of this outside opportunities-based hypothesis exploit firm- and executive-level

proxies for CEO talent. They argue that talented CEOs are more inelastically supplied, and

therefore the value of their outside opportunities should be more sensitive to aggregate stock

returns. Following the insight of Rosen (1982) that talented managers are assigned to large firms,

Himmelberg and Hubbard (2000) use firm size to proxy for CEO talent and find that the sensitivity

of CEO compensation to aggregate stock returns is higher for large firms. Rajgopal, Shevlin, and

Zamora (2006) argue that talented CEOs should have greater visibility and perform better and find

that the sensitivity of CEO compensation to aggregate stock returns is higher for CEOs with more

media cites and better industry-adjusted ROA.

Although these studies provide empirical evidence consistent with firms using less RPE for more

talented CEOs, they do not necessarily single out CEOs’ outside opportunities as an explanation

for linking CEO pay to general market conditions. This is because the assignment of CEOs is
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endogenous to the firm’s contracting environment. Hermalin and Weisbach (1998) predicts that the

equilibrium governance structure is weaker for talented CEOs because they have greater bargaining

power to reduce the disutility of being monitored. This prediction is also shared by the model of

Edmans and Gabaix (2011), in which some talented CEOs are hired by small firms with lower

disutility of effort because it is more costly for talented CEOs to exert effort, and the compensation

for the disutility is higher for talented CEOs. Consistent with these predictions, empirical studies

find that talented CEOs are hired by firms with lax governance (Acharya, Gabarro, and Volpin,

2016) and that firms in regulated industries employ lower-quality CEOs (Palia, 2000).

The rejection of the IDD provides an exogenous source of variation in CEOs’ outside

opportunities in the context of my RPE tests. First, when determining the applicability of the

IDD, state courts aim to balance trade secrets protection for the employer against public concerns

regarding freedom and mobility of labor market for the employee (Godfrey, 2004; Harris, 2000).

In other words, they do not intend to affect the CEO compensation policies of firms in the state.

Second, judges of state courts are deemed to be independent of the federal and state governments,

and therefore their decisions depend on the merits of the specific case and are unlikely to be

influenced by political pressure and lobbying (Klasa et al., 2018).

Given these circumstances, I expect that the rejection of the IDD provides a better identification

strategy for the impact of CEOs’ outside opportunities on RPE. The arguments of Oyer (2004) and

Himmelberg and Hubbard (2000) hinge on the assumption that CEOs are free to move between jobs.

In that scenario, aggregate stock returns matter for compensation design because they affect the

value of CEOs’ outside opportunities and thus their participation constraints. If, on the other hand,

CEOs’ mobility is restricted by exogenous forces (e.g., the IDD), their participation constraints are

not binding, no matter how attractive an outside offer is. Then, CEOs’ reservation utility is largely

immune from aggregate shocks. The rejection of the IDD exogenously increases CEO mobility, and

consequently, the relation between CEOs’ reservation utility and aggregate stock returns. It is this

increase in the sensitivity of the value of CEOs’ outside opportunities to systematic performance

coming from the rejection of the IDD that enables me to identify the causal impact of CEOs’

outside opportunities on the use of RPE. If firms use less RPE when CEOs have more outside

opportunities, I expect to observe an increase in the relation between CEO compensation and

systematic performance in response to the rejection of the IDD.
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3. Data and variable constructions

I first obtain the CEO compensation data from S&P’s ExecuComp database. I drop observations

for which the CEO has only partial-year employment in the first year of hire. I identify CEOs with

partial-year employment by checking whether the new CEO took office at the beginning of the fiscal

year. Next, I merge the compensation data with the state of headquarter and drop observations

with missing headquarter state. I further merge the data with IDD rejection data from Klasa,

Ortiz-Molina, Serfling, and Srinivasan (2018) and Flammer and Kacperczyk (2019). Klasa, Ortiz-

Molina, Serfling, and Srinivasan (2018) obtain a list of IDD rejection dates from Kahnke, Bundy,

and Liebman (2008) and Wiesner (2012). Flammer and Kacperczyk (2019) update this list with

Kahnke and Bundy (2013) and recent court rulings. By the end of 2016, a total of 16 states in the

US had rejected the IDD. Table 1 lists these states with the rejection years. Finally, I merge the data

with accounting data from Compustat, stock return data from the Center for Research in Security

Prices (CRSP), and institutional ownership data from Thomson Reuters Institutional Holdings

(13F) database. After excluding observations with missing stock returns, industry classification, and

control variables, my sample contains 33,574 firm-year observations from 1992, when ExecuComp

database becomes available, to 2016.

I measure CEO pay as the natural logarithm of one plus CEO total compensation reported by

ExecuComp. I deflate CEO total compensation by the ratio of the Consumer Price Index (CPI) of

the fiscal month to the CPI of January 1992 to measure CEO compensation in constant 1992 dollars.

I follow previous studies on compensation benchmarking to construct peer groups. Albuquerque

(2009) argues that firms in the same industry-size group face similar economic shocks and find that

using industry-size peer groups provides a better identification of relative performance evaluation.

Bizjak, Lemmon, and Naveen (2008) study a sample of 100 randomly selected firms from the S&P

500 index from 1992 to 1995 and find that size and industry are typical criteria for peer choices.

Using a more recent sample of firms that are required to disclose their benchmarking peer groups in

the compensation discussion and analysis (CD&A) section of proxy statements, Albuquerque, De

Franco, and Verdi (2013) also find that firms are more likely to choose peers of comparable size and

from the same industry. These findings suggest that it is reasonable to consider firms in the same

industry and size group as labor market peers. Thus, I construct industry-size-ranked portfolios in
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the same way as Albuquerque (2009) to measure peer performance.1 In particular, I first use all

firms in the CRSP-Compustat merged database to construct annual portfolios based on the two-

digit Standard Industrial Classification (SIC) code. Second, firms in each industry portfolio are

sorted into quartiles by their market value at the beginning of the year. Third, each firm is matched

to a group of industry-size-ranked peers. I use the continuously compounded monthly real return

to measure annual firm performance, and peer performance is measured as the equal-weighted

portfolio return of firms in the same industry and size quartile, excluding the focal firm.

I report summary statistics in Table 2. The mean and median of inflation-adjusted CEO total

compensation are 3218.89 and 1915.23, respectively, suggesting that the average (median) CEO

compensation is around $3.2 ($1.9) million a year. The IDD indicator has a mean value of 0.28,

indicating that 28% of the observations in my sample are in the post IDD-rejection period. The

median sample firms have sales of $877 million, leverage of 21%, book-to-market ratio of 48%, and

institutional ownership of 61%. In terms of performance, sample firms have a median stock return

of 11%, ROA of 5%, and idiosyncratic stock return volatility of 12%. Moreover, CEOs are close to

retirement in 31% of the observations, and 18% of the observations have founder CEOs.

I present the descriptive statistics comparing the main variables when the IDD is in effect

and when it is not in Table 3. After taking into account the clustering of the IDD in the panel

data set, I find that total compensation is higher when the IDD is in effect, consistent with firms

paying managers more when their outside employment opportunities are restricted by the IDD.

The proportion of equity pay is lower when the IDD is in effect, consistent with firms providing a

lower proportion of equity pay when they can use the IDD to retain CEO talent. Firm leverage is

higher when the IDD is in effect, consistent with the finding in Klasa et al. (2018).

4. Empirical results

4.1. Baseline regression

In this section, I adopt a two-stage procedure to test the hypothesis that the sensitivity of pay to

systematic performance increases after the rejection of the IDD. This approach was first proposed by

1Cadman and Carter (2014) suggest that external CEOs do not necessarily come from the firm’s product market
industry. Thus, assuming firms in the same industry as labor market peers may bias against finding an increase in
the sensitivity of pay to systematic performance after the rejection of the IDD.
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Antle and Smith (1986) and used by many other studies (Bertrand and Mullainathan, 2001; Garvey

and Milbourn, 2006; Albuquerque, 2009) to examine the relation between CEO compensation and

systematic performance. In the first stage, firm performance is decomposed into the systematic

and unsystematic components using the following regression:

Firm performancei,t = γ + δ × Peer performancei,t + εi,t, (1)

where Firm performancei,t and Peer performancei,t are stock returns of firm i and its peers in

year t, respectively. The systematic component of firm performance equals the predicted value of

the regression, γ̂+ δ̂×Peer performancei,t, and the unsystematic component of firm performance

equals the residual of the regression, ˆεi,t (Firm performancei,t − γ̂ − δ̂ × Peer performancei,t).

In the second stage, I regress CEO pay on unsystematic and systematic performance and their

interactions with the IDD indicator:

LogCompi,t = α0 + α1Unsystematic performancei,t + α2Systematic performancei,t + α3IDDj,t

+ α4Unsystematic performancei,t × IDDj,t + α5Systematic performancei,t × IDDj,t

+ Controlsi,t + Firmi + Y eart + εi,t,

(2)

where LogCompi,t is the natural logarithm of one plus total CEO compensation of firm i in

year t; Unsystematic performancei,t and Systematic performancei,t are the unsystematic and

systematic components of firm i′s stock return in year t, respectively; IDDj,t is an indicator variable

equal to one if state j rejected the IDD before year t, and zero otherwise; Controlsi,t represents

other firm and CEO characteristics that affect CEO compensation; Firmi is firm dummies that

control for time-invariant firm-specific effects; and Y eart is year dummies that control for year fixed

effects.

The specification of Eq. 2 is a modified version of RPE tests in the sense that I add IDD

and its interactions with the systematic and unsystematic components of firm performance in the

regression. In Eq. 2, α1 and α2 capture the sensitivity of CEO compensation to unsystematic

performance and systematic performance, respectively. Agency theory suggests that α1 is positive

and α2 is zero. The variable of interest is Systematic performance×IDD, which is the interaction

between systematic performance and the indicator variable for IDD rejection. The coefficient on

Systematic performance×IDD, α5, measures the change of the sensitivity of CEO compensation
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to systematic performance in response to the rejection of the IDD. To illustrate this difference-

in-differences estimate, suppose state X rejected the IDD in year t but state Y did not. CEOs

of firms in state X experience an increase in outside opportunities after the rejection of the IDD,

while CEOs of firms in state Y are not affected, and therefore their outside opportunities do not

change. This suggests that the rejection of the IDD should lead firms in state X to increase the

sensitivity of CEO pay to systematic performance relative to firms in state Y . This is what the

coefficient α5 captures. If CEOs’ outside opportunities have a causal impact on RPE, I expect α5

to be positive.

I control for firm size (Rosen, 1982; Smith and Watts, 1992) and growth opportunities (Smith

and Watts, 1992; Core and Guay, 1999) and expect that large firms and growth firms pay more.

I include ROA and expect a positive association between CEO compensation and this accounting

performance measure. I also control for CEO tenure, idiosyncratic volatility, leverage, institutional

ownership, the state’s enforcement of CNC, and an indicator variable for regulation industries.

All continuous independent variables are winsorized at the 1% and 99% levels. In addition, firm

fixed effects are included to control for the effect of unobservable time-invariant firm characteristics

on CEO compensation, and year fixed effects are included to control for time variation in CEO

compensation.

I report the estimation results in Panel A of Table 4. In column (1), I include only unsystematic

and systematic performance and the interactions with the IDD rejection dummy. The coefficient

on Systematic performance × IDD is 0.124 and significant at the 1% level, suggesting that the

sensitivity of CEO pay to systematic performance increases after the rejection of the IDD. In column

(2), I control for various firm and CEO characteristics and obtain similar results. The coefficient on

Systematic performance × IDD is 0.106 and significant at the 1% level, suggesting that the effect

of the rejection of the IDD on the relation between CEO pay and systematic performance is not

confounded by firm and CEO characteristics. Moreover, the coefficient on Systematic performance

is -0.010 and not significantly different from 0 (p-value of 0.707), consistent with systematic

performance being filtered out of CEO compensation before the rejection of the IDD. The sensitivity

of CEO pay to systematic performance after the IDD rejection is captured by the sum of the

coefficients on Systematic performance and Systematic performance × IDD. It is 0.096 (-0.010

+ 0.106) and significant at the 1% level, indicating that, after the rejection of the IDD, a one
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standard deviation increase in systematic performance (22%) is associated with a 2.11% (equal

to 0.096 × 0.22) increase in total CEO pay. This is equivalent to a mean increase in real CEO

compensation of $68,006 (equal to 2.11% × $3.22 million). In columns (3) and (4), I measure the

unsystematic component and systematic component of firm performance as the natural logarithm

of one plus the unsystematic component of firm stock return and the natural logarithm of one plus

the systematic component of firm stock return, respectively. I find that the results are consistent

with those in the first two columns. The coefficients of control variables are also consistent with

expectations. The level of compensation is positively associated with firm size, CEO tenure, growth

opportunities, ROA, and institutional ownership and negatively associated with firm leverage.

Panel B of Table 4 tests the relation between CEO pay and systematic performance after the

rejection of the IDD. Across all specifications, this relation is significantly positive, suggesting that

CEOs are compensated for systematic performance when the value of their outside opportunities

is sensitive to general market conditions.

Collectively, the results in Table 4 provide strong support for the labor market opportunities-

based explanation for linking CEO pay to general market conditions, namely, that an increase in

the sensitivity of CEOs’ reservation utilities to aggregate shocks should lead to a stronger relation

between CEO compensation and systematic performance.

4.2. Timing of changes in RPE surrounding rejections of the IDD

A causal interpretation of my difference-in-differences estimation requires that, in the absence

of the IDD rejections, the sensitivity of pay to systematic performance of treatment firms evolves

the same way as that of control firms. This section tests the validity of this parallel assumption

by examining the timing of changes in the relation between CEO pay and systematic performance

relative to the timing of rejections of the IDD. If reverse causality drives my results, I should observe

an increase in the sensitivity of pay to systematic performance of firms in affected states prior to

the rejection of the IDD.

In Table 5, I reestimate Eq. 2 by replacing the IDD rejection indicator with IDD−2, IDD−1,

IDD0, IDD1, IDD2+, which are equal to one if the firm is headquartered in a state that will reject

the IDD in two years, will reject the IDD in one year, rejects the IDD in the current year, rejected

the IDD one year ago, or rejected the IDD two or more years ago, respectively, and zero otherwise.
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I do not find evidence that reverse causality or a preexisting trend explains my results. In Panel

A of Table 5, the coefficients on Systematic performance × IDD−2, Systematic performance ×

IDD−1, and Systematic performance × IDD0 are not significantly different from zero, indicating

that firms in rejecting states do not increase the sensitivity of pay to systematic performance

before the rejection of the IDD, while the coefficients on Systematic performance × IDD1 and

Systematic performance × IDD2+ are significantly positive, suggesting that firms in rejecting

states start to link more CEO compensation to systematic performance after the rejection of the

IDD. These results support a causal interpretation of my main results. That is, the rejection of the

IDD leads to an increase in the sensitivity of pay to systematic performance.

4.3. The impact of CEO labor market mobility on the changes in RPE

If firms link more CEO compensation to systematic performance for retention purposes after the

rejection of the IDD, I expect the increase in the sensitivity of CEO pay to systematic performance to

be greater for CEOs with higher labor market mobility. In this section, I examine this prediction by

carrying out additional cross-sectional tests. Evidence from these tests helps mitigate the concern

that the rejection of the IDD might be spuriously associated with the increase in the relation

between CEO pay and systematic performance for reasons other than the increase in CEOs’ outside

employment opportunities.

I use four proxies to measure the labor market mobility of a CEO. First, CEOs close to retirement

are expected to have lower mobility because they are less likely to leave for a new firm (Gibbons

and Murphy, 1992). Thus, firms can still retain these CEOs even if their compensation is not linked

to systematic performance. I define the Retire dummy as one for CEOs who are older than 60,

and zero otherwise, and include its interaction with unsystematic and systematic performance and

the IDD indicator in the regression in Table 6. In Panel A of Table 6, I show that the coefficient on

Systematic performance × IDD is 0.114 (0.127) when I use stock return (the natural logarithm of

one plus stock return) to measure performance and significant at the 1% level, indicating that the

sensitivity of pay to systematic performance for CEOs far from retirement significantly increases

after the rejection of the IDD. The coefficient on Systematic performance × IDD × Retire is

-0.112 (-0.157) and statistically significant, suggesting that the magnitude of the increase in this

sensitivity is significantly lower for CEOs close to retirement.
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Second, founder CEOs are unlikely to leave the firm for higher compensation because they

usually see the firm as a labor of love (Acharya, Myers, and Rajan, 2011) and have higher utility

losses from leaving (De Angelis and Grinstein, 2017). Therefore, these CEOs should have lower

labor market mobility. Following Bebchuk, Cremers, and Peyer (2011), I define Founder as one

if the date that the CEO took office reported by ExecuComp is prior to the firm’s first listing

date in the CRSP, and zero otherwise. In Panel B of Table 6, I find that the coefficient on

Systematic performance × IDD is 0.140 (0.148) when I use stock return (the natural logarithm

of 1 plus stock return) as the performance measure and significant at the 1% level, suggesting

that nonfounder CEOs experience a significant increase in the sensitivity of pay to systematic

performance after the rejection of the IDD. I also find a significant coefficient of -0.257 (-0.285)

on Systematic performance × IDD × Founder, indicating that firms do not increase the pay to

systematic performance for founder CEOs.

Third, CEOs in industries with more external hiring should have higher labor market mobility

(Cremers and Grinstein, 2013). Following Gao, Luo, and Tang (2015), I define the Less external

dummy as one if the percentage of externally hired CEOs of the firm’s industry is below the

sample median, and zero otherwise. A CEO is considered to be an external hire if she takes the

CEO position within one year after joining the firm. Panel C of Table 6 presents the results after

including Less external and its interaction with unsystematic and systematic performance and

the IDD indicator in the regression. The coefficient on Systematic performance × IDD is 0.153

(0.158) and significant at the 1% level when stock return (the natural logarithm of 1 plus stock

return) is used to measure performance, suggesting that CEOs in industries with more external

hiring experience a significant increase in the pay to systematic performance sensitivity after the

rejection of the IDD. The coefficient on Systematic performance × IDD × Less external is

-0.133 (-0.138) and significant at the 5% level, indicating that the increase in this sensitivity is

significantly lower for CEOs in industries with less external hiring.

Fourth, CEOs have greater job mobility when the industries are more homogeneous because

their industry-specific skills and human capital are more easily transferable (Parrino, 1997; Gillan,

Hartzell, and Parrino, 2009).2 Following Parrino (1997) and Kale, Reis, and Venkateswaran (2009),

I measure industry homogeneity by the industry average of the partial correlation coefficients

2Parrino (1997) also finds that intra-industry mobility of CEOs is higher in homogeneous industries.
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between firm stock return and industry return after controlling for market return.3 A higher partial

correlation coefficient indicates a more homogeneous industry. I define the Less homogeneous

indicator as one if the measure of industry homogeneity is below the sample median, and zero

otherwise. I include in the regression this indicator and its interaction with unsystematic and

systematic performance and the IDD indicator. Panel D of Table 6 shows that the coefficient

on Systematic performance × IDD is 0.169 (0.187) and significant at the 1% level when stock

return (the natural logarithm of 1 plus stock return) is used to measure performance, while the

triple interaction, that is, Systematic performance × IDD × Less homogeneous, has a significant

coefficient of -0.146 (-0.176). These results suggest that firms in homogeneous industries increase

the sensitivity of CEO pay to systematic performance, while the increase in this sensitivity for firms

in heterogeneous industries is much smaller.

In summary, the increase in the relation between CEO compensation and systematic perfor-

mance after the rejection of the IDD is more pronounced for younger CEOs, nonfounder CEOs,

firms in industries with more external hiring, and firms in more homogeneous industries. These

results support the view that firms increase the sensitivity of pay to systematic performance for

retention purposes.

4.4. The impact of proprietary information on the changes in RPE

Since the rejection of the IDD removes the mobility restrictions of managers holding firms’

trade secrets, its impact on managers’ outside employment opportunities should be stronger for

industries where proprietary information is more important. In this section, I examine the effects

of proprietary information on the changes in RPE after the rejection of the IDD.

First, proprietary information is likely to be more important for firms in high-technology

industries because they have more growth opportunities (Leone, Rock, and Willenborg, 2007; Ellis,

Fee, and Thomas, 2012). Following Francis and Schipper (1999) and Core, Guay, and Buskirk

(2003), I classify firms into high-technology and non high-technology industries based on their

three-digit SIC codes and construct an indicator variable, High tech, equal to one for firms in

3In particular, I first use a five-year rolling window prior to the sample year to estimate the regression of monthly
stock return of each firm on the equal-weighted industry return (based on the two-digit SIC code) and the market
return. I then use the average of the partial correlation coefficients on industry return across all firms in the industry
to proxy for industry homogeneity.
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high-technology industries, and zero otherwise.4 In Panel E of Table 6, I include High tech

and its interaction with unsystematic and systematic performance and the IDD indicator in the

regression. I find that the coefficient on Systematic performance × IDD × High tech is 0.130

(0.171) and significant at the 5% level when I use stock return (the natural logarithm of one plus

stock return) to measure performance, suggesting that the increase in the sensitivity of pay to

systematic performance is significantly greater for firms in high-technology industries.

Second, proprietary information should be more important for industries with more patents

because property rights associated with innovations are an important source of proprietary

information (King, Pownall, and Waymire, 1990). I define More patents as one if the number

of new patents of the industry in a year is in the top quartile of the sample, and zero otherwise.5

Panel F of Table 6 shows that the coefficient on Systematic performance× IDD×More patents

is 0.111 (0.174) and significant at the 5% level when stock return (the natural logarithm of one

plus stock return) is used to measure performance, suggesting that CEOs in industries with more

patents experience a greater increase in the relation between pay and systematic performance.

Collectively, these results provide evidence that the increase in the sensitivity of CEO pay to

systematic performance is more pronounced for industries where proprietary information is more

important.

4.5. The impact of the IDD adoption

From 1992 through 2006, some states first adopted the IDD before they eventually rejected it.

If firms increase the sensitivity of CEO pay to systematic performance after the rejection of the

IDD for retention, then the adoption of the IDD, which limits the employment opportunities of

the CEO, should lead to a decrease in this sensitivity. To test this prediction, I replace the IDD

rejection indicator, IDD, with the IDD adoption indicator, Adoption, which is equal to one during

the period that the IDD is in effect, and zero otherwise, in Eq. 2, and present the estimation results

4Firms with three-digit SIC codes 357, 737, 283, 873, 366, 481, 360-365, or 367 are classified into high-technology
industries, and all other firms are classified into non high-technology industries.

5I obtain the patent data granted by the United States Patent and Trademark Office
(USPTO) from 1992 to 2010 from Kogan, Papanikolaou, Seru, and Stoffman (2017)
(http://faculty.chicagobooth.edu/amit.seru/research/data.html). The patent data is extended to 2016 using
the USPTO database (https://bulkdata.uspto.gov) and following the matching methods in Chen, Chen, Hsu, and
Podolski (2016) and Gao, Hsu, and Li (2018). Industry is also based on three-digit SIC codes. I also define
More patents based on the average new patents across all firms in the industry in a year and find consistent results
(untabulated).
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in Table 7. In this regression, the coefficient on Systematic performance captures the relation

between CEO pay and systematic performance when the IDD is not in effect, and it is 0.054 (0.056)

and significantly positive when I use stock return (the natural logarithm of one plus stock return)

to measure performance. The coefficient on Systematic performance × Adoption represents the

change in this relation when the IDD is in effect and is -0.075 (-0.068) and significantly negative.

These results suggest that firms link CEO pay to systematic performance during the period that

the IDD is not in effect, and this linkage is significantly weaker during the period that the IDD is

in effect, consistent with the findings using the rejection of the IDD in my main analyses.

4.6. The changes in equity compensation after the IDD rejection

In this section, I examine the change in the proportion of equity compensation after the rejection

of the IDD. Equity compensation, e.g., restricted stock and options, usually has a vesting period,

and the unvested part is forfeited upon executive departure. Therefore, it provides executives more

incentives to remain with the firm than salary and bonus do (Balsam and Miharjo, 2007; Core and

Guay, 1999; Gao, Luo, and Tang, 2015). This retention role of equity compensation suggests that

firms provide a higher proportion of equity compensation after the IDD rejection. In Table 8, I

regress the proportion of the sum of restricted stock and options to total pay on IDD. I include in

the regression a set of control variables that are related to the proportion of equity pay, including

firm size, growth opportunities, leverage, firm performance, cash flow and stock return volatility,

institutional ownership, and CEO tenure and equity ownership. I find that the coefficient on IDD is

0.019 (0.024) when I control for firm fixed effects (CEO and industry fixed effects) and statistically

significant, suggesting that firms provide CEOs a higher proportion of equity compensation to

retain CEO talent following the IDD rejection.

4.7. The changes in RPE for other executives

If the rejection of the IDD leads to an increase in the sensitivity of pay to systematic performance

for the CEO by increasing labor market opportunities, then other top executives should also

experience such an increase. I examine this prediction by estimating Eq. 2 for non-CEO executives

in Table 9. I find a significant coefficient of 0.061 (0.078) on Systematic performance×IDD when I

use stock return (the natural logarithm of one plus stock return) to measure performance, indicating
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that the relation between the compensation of non-CEO executives and systematic performance

also increases after the rejection of the IDD. This finding is consistent with the results for the CEO

sample and suggests that firms also use less RPE for other top executives after their labor market

opportunities increase.

4.8. Alternative approach to relative performance evaluation test

An alternative approach to testing RPE is to regress CEO pay on firm performance and

peer performance directly. Under this approach, systematic performance is removed from CEO

compensation contracts if there is a negative coefficient on peer performance, while an insignificant

coefficient on peer performance suggests that CEO compensation is not shielded from systematic

performance. In this section, I adopt this approach and estimate the following regression:

LogCompi,t = α0 + α1Firm performacei,t + α2Peer performancei,t + α3IDDj,t

+ α4Firm performancei,t × IDDj,t + α5Peer performancei,t × IDDj,t

+ Controlsi,t + Firmi + Y eart + εi,t,

(3)

where α2 reflects the removal of systematic performance from CEO compensation contracts before

the rejection of the IDD and is expected to be negative. The coefficient on Peer performancei,t

× IDDj,t, α5, captures the change in the degree of this removal in response to the rejection of the

IDD and is expected to be positive.

Table 10 reports the estimation results. I find that the coefficient on Peer performance is

-0.074 (-0.088) when I use stock return (the natural logarithm of one plus stock return) to measure

performance and significant at the 1% level, consistent with the systematic component of firm

performance being filtered out of CEO compensation before the rejection of the IDD. Moreover,

the coefficient on Peer Performance× IDD is 0.108 (0.104) and statistically significant at the 1%

level, indicating that the degree of this filtering decreases after the rejection of the IDD.

4.9. The skimming explanation for the lack of RPE

The rent-seeking view of CEO compensation (Bertrand and Mullainathan, 2001; Bebchuk

and Fried, 2003; Garvey and Milbourn, 2006) argues that the practice of rewarding CEOs for

market returns is evidence of entrenched CEOs capturing the board of directors to set their own

compensation. In this section, I examine whether my results are robust to controlling for measures
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of corporate governance quality in Eq. 2. If skimming drives my findings, I would expect that the

effect of the IDD rejection on the sensitivity of pay to systematic performance disappears when

measures of governance quality are included in the regression.

Following previous literature, I use a firm’s board characteristics and corporate governance

arrangements to proxy for its governance quality. In particular, I define the Chair dummy as

one if the CEO is the chairman of the board, and zero otherwise and define the EIndex dummy

as one if the entrenchment index constructed from six Investor Responsibility Research Center

(IRRC) provisions6 by Bebchuk, Cohen, and Ferrell (2009) is above the sample median, and zero

otherwise. A firm is expected to have poor governance if Chair or EIndex is equal to one. Table 11

reports the regression results after introducing the governance variables. I find that the coefficient

on Systematic performance × IDD is significantly positive, and its magnitude resembles that

in Table 4, where I do not include the governance variables in the regression. Moreover, the

coefficients on Systematic performance × Chair and Systematic performance × EIndex are

not significantly different from zero, inconsistent with firms with poor governance linking more

CEO pay to systematic performance. These findings mitigate the concern that governance quality

confounds my results.

4.10. Sensitivity analyses

To further rule out the possibility that my findings pick up the differences in RPE across

industries, I reestimate Eq. 2 by controlling for CEO and industry fixed effects in Table A1 in

the Online Appendix. The coefficient on Systematic performance× IDD is significantly positive,

suggesting that the change in the relation between CEO pay and systematic performance after the

IDD rejection is not a manifestation of the industry differences in RPE. I also estimate the main

regression by clustering the standard errors at the firm level in Table A2 in the Online Appendix,

and find a significantly positive coefficient on Systematic performance × IDD, suggesting that

my results are robust to accounting for the serial correlation of the residuals.

In my main analyses, I include all firm-years observations with CEO compensation data

6These six provisions are staggered boards, limits to shareholder amendments of the bylaws, supermajority
requirements for mergers, supermajority requirements for charter amendments, poison pills, and golden parachute
arrangements. The results are largely unchanged if I use only the provision of staggered boards to construct
entrenchment index.
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available. In Table A3 in the Online Appendix, I drop early years of the sample and redo the main

tests. The new sample starts in 1997 (two years before the first IDD rejection) and ends in 2016 (two

years after the last IDD rejection). I find that the coefficient on Systematic performance× IDD

is still significantly positive. This result mitigates the concern that my findings are driven by other

confounding effects.

Since the IDD is applied as common law on a state-by-state basis (Kahnke, Bundy, and Liebman,

2008; Wiesner, 2012), a state court’s ruling becomes a precedent-setting case that will be followed

by the courts in the state. In my main analyses, I set the IDD indicator to zero for states that

never ruled against the IDD. It is likely that these states have different policies regarding employee

mobility. To make sure that my results are not picking up the differences in the restrictions on

employee mobility across states that rejected the IDD and the states that do not have explicit court

rulings, I repeat my main analyses by excluding states in which the IDD was not considered in

Table A4 in the Online Appendix. I still find a significant increase in the relation between CEO

compensation and systematic performance after the rejection of the IDD. Thus, the effect of the

IDD rejection on RPE is robust to excluding states that have no precedent-setting cases.

5. Conclusion

This paper contributes to the CEO compensation literature by providing causal evidence

on the effect of CEOs’ outside employment opportunities on the use of relative performance

evaluation. Following the argument of Oyer (2004) and Himmelberg and Hubbard (2000) that

CEOs’ reservation utilities relate positively to general market conditions and therefore linking

CEO compensation to systematic performance ensures CEO participation, I hypothesize that the

sensitivity of pay to systematic performance should be greater when the CEO has more outside

employment opportunities. I test this hypothesis by exploiting the staggered rejection of the IDD

by US state courts from 1992 to 2016 in a difference-in-differences research design. The rejection

of the IDD provides an arguably exogenous increase in CEOs’ outside opportunities because it

removes their mobility restrictions.

Consistent with firms using less RPE when CEOs have more outside opportunities, I find that

firms significantly increase the sensitivity of CEO pay to systematic performance after the rejection

25

                  



of the IDD. In support of a causal interpretation of this finding, I show that the relation between

CEO compensation and systematic performance increases after the rejection of the IDD but not

before. Further tests show that such an increase is more pronounced for CEOs with greater labor

market mobility (e.g., younger CEOs, nonfounder CEOs, firms in industries with more external

hiring, and firms in more homogeneous industries) and industries with higher proprietary costs

(high-technology industries and industries with more patents). These findings suggest that firms

link more CEO pay to systematic performance to retain talent. I also find a significant increase in

the proportion of equity pay following the rejection of the IDD, consistent with firms changing the

design of compensation contracts to retain CEO talent. To mitigate the concern that the change

in RPE after the rejection of the IDD is a manifestation of CEO rent extraction, I further show

that the increase in the sensitivity of pay to systematic performance is not affected by controlling

for measures of corporate governance quality. My findings are also robust to an alternative relative

performance evaluation test, controlling for CEO and industry fixed effects, clustering the standard

errors at the firm level, excluding observations in early years of the sample, and removing non-

precedent-setting states, and hold for non-CEO executives.

My paper helps to better understand the impact of managerial labor market on CEO

compensation, which is relatively under explored in the existing literature. In addition to CEOs’

outside opportunities, the rejection of the IDD should also affect the employment opportunities of

rank-and-file employees. It might be interesting for future research to examine how labor market

frictions shape rank-and-file employees’ compensation.
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Appendix: Variable definitions

LogComp the natural logarithm of one plus total compensation reported by ExecuComp deflated by the
ratio of the CPI index of the fiscal month to the CPI index of January 1992.

Equity/Total the proportion of equity compensation, defined as the sum of the grant date value of restricted
stock awards and the Black-Scholes value of granted options following Core and Guay (2002)
divided by total compensation.

IDD an indicator variable equal to one if state j rejected the IDD before year t, and zero otherwise.

Adoption an indicator variable equal to one during the period that the IDD is in effect, and zero otherwise.

Firm performance either firm stock return measured as the annual compounded stock return from the CRSP
monthly tapes scaled by the annual CPI inflation rate from US Treasury and Inflation Indexes
in CRSP, or the natural logarithm of one plus firm stock return.

Peer performance either peer stock return measured as the equal-weighted portfolio return of firms in the same
industry and size quartile, excluding the focal firm, or the natural logarithm of one plus peer
stock return.

Systematic performance either the systematic component of firm stock return measured as the predicted value of regressing
firm stock return on peer stock return, or the natural logarithm of one plus the systematic
component of firm stock return.

Unsystematic performance either the unsystematic component of firm stock return measured as the residual of regressing
firm stock return on peer stock return, or the natural logarithm of one plus the unsystematic
component of firm stock return.

Size the natural logarithm of sales (SALE) deflated by the ratio of the CPI index of the fiscal month
to the CPI index of January 1992.

CEO tenure the natural logarithm of the number of years the CEO is in office.

Book to market the ratio of the book value of equity (CEQ + TXDITC) over market value of equity (CSHO
× PRCC F ).

Leverage the ratio of the sum of debt in current liabilities (DLC) and long-term debt (DLTT ) over total
assets (AT ).

ROA the ratio of income before extraordinary items (IB) over total assets (AT ) at the beginning of
the year.

Stock return volatility the standard deviation of the residual of the market model regression using the previous 36-month
returns (RET ) of the firm.

Cash flow volatility the standard deviation of cash flow from operating activities (OANCF) over total assets (AT) in
the past five years.

InstOwn% the percentage of outstanding shares held by institutional investors.

CEO ownership the percentage of outstanding shares owned by the CEO.

CNC index the index of state enforcement of covenant not to compete (CNC) constructed by Garmaise
(2011).

Regulation dummy an indicator variable equal to one for financial firms or utilities (two-digit SIC codes 60-69 or
49), and zero otherwise.

Retire an indicator variable equal to one for CEOs who are older than 60, and zero otherwise.

Founder an indicator variable equal to one for CEOs whose tenure is prior to the firm’s first listing in
CRSP, and zero otherwise.

Less external an indicator variable equal to one if the percentage of externally hired CEOs in the firm’s industry
is below the sample median, and zero otherwise.

Less homogeneous an indicator variable equal to one if the measure of industry homogeneity is below the sample
median, and zero otherwise. Industry homogeneity is measured as the average of the partial
correlation coefficients between monthly firm stock return and industry return after controlling
for market return. The regression is estimated using a five-year rolling window prior to the
sample year and industry is classified by the first two-digit SIC code.

High tech an indicator variable equal to one for firms with three-digit SIC codes 357, 737, 283, 873, 366,
481, 360-365, or 367, and zero otherwise.

More patents an indicator variable equal to one if the industry’s total new patents filed per
year are in the top quartile of the sample, and zero otherwise. I obtain the
patent data from 1992 to 2010 from Kogan, Papanikolaou, Seru, and Stoffman (2017)
(http://faculty.chicagobooth.edu/amit.seru/research/data.html). The patent data is extended
to 2016 using the USPTO database (https://bulkdata.uspto.gov) and following the matching
methods in Chen, Chen, Hsu, and Podolski (2016) and Gao, Hsu, and Li (2018).

Chair an indicator variable equal to one if the CEO is the chairman of the board, and zero otherwise.

EIndex an indicator variable equal to one if the entrenchment index constructed by Bebchuk, Cohen,
and Ferrell (2009) is above the sample median, and zero otherwise.
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Table 1 The rejection year of the Inevitable Disclosure Doctrine

State Year

Arkansas 2009

California 2002

Florida 2001

Georgia 2013

Maryland 2004

Massachusetts 2012

Michigan 2002

New Hampshire 2010

New Jersey 2012

New York 2009

North Carolina 2014

Ohio 2008

Texas 2003

Virginia 1999

Washington 2012

Wisconsin 2009
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Table 2 Descriptive statistics

Variable N Mean STD 25% Median 75%

Total compensation 33,574 3218.89 3807.53 937.24 1915.23 3931.45

LogComp 33,574 7.55 1.12 6.84 7.56 8.28

Equity/Total 32,755 0.34 0.32 0.00 0.29 0.55

Firm performance 33,574 0.17 0.49 -0.12 0.11 0.36

Peer performance 33,574 0.16 0.30 -0.02 0.14 0.30

Unsystematic performance 33,574 0.00 0.39 -0.23 -0.04 0.16

Systematic performance 33,574 0.16 0.22 0.02 0.15 0.27

IDD 33,574 0.28 0.45 0.00 0.00 1.00

Adoption 33,574 0.46 0.50 0.00 0.00 1.00

Size 33,574 6.87 1.56 5.80 6.78 7.91

CEO tenure 33,574 1.81 0.86 1.39 1.79 2.40

Book to market 33,574 0.57 0.43 0.29 0.48 0.74

Leverage 33,574 0.23 0.19 0.06 0.21 0.35

ROA 33,574 0.05 0.10 0.01 0.05 0.09

Stock return volatility 33,574 0.13 0.06 0.09 0.12 0.16

Cash flow volatility 33,574 0.04 0.04 0.02 0.03 0.06

InstOwn% 33,574 0.54 0.34 0.28 0.61 0.81

CEO ownership 33,574 0.02 0.06 0.00 0.00 0.01

CNC index 33,574 0.43 0.23 0.33 0.44 0.56

Regulation dummy 33,574 0.22 0.41 0.00 0.00 0.00

Age 32,321 56.15 7.44 51.00 56.00 61.00

Retire 32,321 0.31 0.46 0.00 0.00 1.00

Founder CEO (indicator) 33,574 0.18 0.38 0.00 0.00 0.00

Less external (indicator) 33,574 0.52 0.50 0.00 1.00 1.00

Less homogeneous (indicator) 33,574 0.51 0.50 0.00 1.00 1.00

High tech 33,574 0.21 0.41 0.00 0.00 0.00

More patents 33,574 0.17 0.38 0.00 0.00 0.00

Chair 33,574 0.63 0.48 0.00 1.00 1.00

EIndex (indicator) 33,574 0.49 0.50 0.00 0.00 1.00
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Table 3 Descriptive statistics comparing the main variables

Variable Mean (IDD in effect) Mean (IDD not in effect) Difference p-value

Total compensation 3303.172 3122.732 180.440*** 0.000

LogComp 7.603 7.521 0.082*** 0.000

Equity/Total 0.312 0.330 -0.018*** 0.000

Firm performance 0.158 0.175 -0.017*** 0.001

Peer performance 0.159 0.162 -0.003 0.202

Unsystematic performance -0.007 0.007 -0.014*** 0.001

Systematic performance 0.159 0.161 -0.002 0.248

Size 7.045 6.806 0.239*** 0.000

Book to market 0.564 0.562 0.002 0.748

Leverage 0.236 0.225 0.011*** 0.000

ROA 0.050 0.049 0.001 0.513

Stock return volatility 0.121 0.127 -0.006*** 0.000

InstOwn% 0.492 0.509 -0.017*** 0.000
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Table 4 The impact of the rejection of the IDD on relative performance evaluation

Panel A examines the impact of the rejection of the IDD on the sensitivity of CEO pay to systematic
performance. The dependent variable is the natural logarithm of one plus total compensation, LogComp.
IDD is an indicator variable equal to one if state j rejected the IDD before year t, and zero otherwise.
In columns (1) and (2), Unsystematic performance and Systematic performance are the unsystematic
component and the systematic component of firm stock return, respectively. In columns (3) and (4),
Unsystematic performance and Systematic performance are the natural logarithm of one plus the unsystematic
component of firm stock return and the natural logarithm of one plus the systematic component of firm stock
return, respectively. All other variables are defined in the Appendix. Robust standard errors clustered at
the state level are shown underneath the coefficient estimates. ***, **, * denote significance at the 1%, 5%,
and 10% levels, respectively. Panel B examines the sensitivity of CEO pay to systematic performance after
the rejection of the IDD. This is equivalent to testing the null hypothesis that the sum of the coefficient
on Systematic performance, and the coefficient on Systematic performance × IDD is equal to zero.

Panel A: The impact of the rejection of the IDD on relative performance evaluation

Stock return Log(1 + Stock return)

Dependent variable: LogComp Dependent variable: LogComp

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

Unsystematic performance 0.133∗∗∗ 0.105∗∗∗ 0.140∗∗∗ 0.094∗∗∗

(0.012) (0.011) (0.013) (0.011)

Systematic performance 0.047∗ -0.010 0.083∗∗ -0.003

(0.027) (0.025) (0.032) (0.029)

IDD -0.068∗ -0.086∗∗∗ -0.066∗ -0.086∗∗

(0.035) (0.032) (0.037) (0.034)

Unsystematic performance × IDD -0.015 -0.049∗ 0.004 -0.034

(0.025) (0.025) (0.024) (0.025)

Systematic performance × IDD 0.124∗∗∗ 0.106∗∗∗ 0.138∗∗∗ 0.110∗∗∗

(0.032) (0.030) (0.044) (0.040)

Size 0.372∗∗∗ 0.371∗∗∗

(0.017) (0.016)

CEO tenure 0.024∗ 0.024∗

(0.012) (0.012)

Book to market -0.191∗∗∗ -0.190∗∗∗

(0.024) (0.024)

Leverage -0.377∗∗∗ -0.375∗∗∗

(0.054) (0.054)

ROA 0.606∗∗∗ 0.603∗∗∗

(0.102) (0.102)

Stock return volatility -0.241 -0.188

(0.192) (0.191)

InstOwn% 0.116∗∗∗ 0.113∗∗∗

(0.027) (0.027)

CNC index 0.099 0.098

(0.205) (0.202)

Regulation dummy -0.038 -0.038

(0.063) (0.063)

(Continued)
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Table 4 Continued The impact of the rejection of the IDD on relative performance evaluation

Stock return Log(1 + Stock return)

Dependent variable: LogComp Dependent variable: LogComp

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

Year fixed effects Yes Yes Yes Yes

Firm eixed effects Yes Yes Yes Yes

N 33,574 33,574 33,574 33,574

Adjusted R-square 0.676 0.707 0.676 0.707

Panel B: The use of relative performance evaluation after the rejection of the IDD

Coef. on Systematic performance + Coef. on Systematic performance × IDD

Stock return Log(1 + Stock return)

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

Coef. estimates 0.171*** 0.096*** 0.221*** 0.107**

F -statistic 24.50 9.73 23.46 7.20

p-value 0.000 0.003 0.000 0.010
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Table 5 The timing of changes in RPE around the rejections of the IDD

This table examines the timing of changes in RPE around rejections of the IDD. The dependent variable is the natural
logarithm of one plus total compensation, LogComp. IDD−2, IDD−1, IDD0, IDD1, and IDD2+ are indicator
variables equal to one if the firm is headquartered in a state that will reject the IDD in two years, will reject the IDD
in one year, rejects the IDD in the current year, rejected the IDD one year ago, or rejected the IDD two or more years
ago, respectively, and zero otherwise. In column (1), Unsystematic performance and Systematic performance
are the unsystematic component and the systematic component of firm stock return, respectively. In column (2),
Unsystematic performance and Systematic performance are the natural logarithm of one plus the unsystematic
component of firm stock return and the natural logarithm of one plus the systematic component of firm stock return,
respectively. All other variables are defined in the Appendix. Robust standard errors clustered at the state level are
shown underneath the coefficient estimates. ***, **, * denote significance at the 1%, 5%, and 10% levels, respectively.

Stock return Log(1 + Stock return)

Dependent variable: LogComp Dependent variable: LogComp

(1) (2)

Unsystematic performance 0.105∗∗∗ 0.104∗∗∗

(0.013) (0.015)

Systematic performance 0.007 0.014

(0.028) (0.033)

Unsystematic performance × IDD−2 0.036 0.004

(0.051) (0.070)

Systematic performance × IDD−2 -0.098 -0.119

(0.131) (0.131)

Unsystematic performance × IDD−1 -0.052 -0.010

(0.048) (0.065)

Systematic performance × IDD−1 -0.099 -0.103

(0.190) (0.200)

Unsystematic performance × IDD0 -0.095 -0.070

(0.061) (0.049)

Systematic performance × IDD0 -0.114 -0.136

(0.081) (0.089)

Unsystematic performance × IDD1 -0.111 -0.047

(0.100) (0.082)

Systematic performance × IDD1 0.205∗∗ 0.249∗∗

(0.095) (0.110)

Unsystematic performance × IDD≥2 -0.063∗ -0.052

(0.035) (0.032)

Systematic performance × IDD≥2 0.072∗∗ 0.079∗∗

(0.035) (0.034)

(Continued)
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Table 5 Continued The timing of changes in RPE around the rejections of the IDD

Stock return Log(1 + Stock return)

Dependent variable: LogComp Dependent variable: LogComp

(1) (2)

IDD−2 0.017 0.018

(0.032) (0.037)

IDD−1 -0.002 -0.006

(0.054) (0.049)

IDD0 -0.006 -0.014

(0.037) (0.036)

IDD1 -0.082 -0.089

(0.053) (0.057)

IDD≥2 -0.115∗∗∗ -0.117∗∗∗

(0.034) (0.035)

Size 0.373∗∗∗ 0.371∗∗∗

(0.017) (0.017)

CEO tenure 0.024∗ 0.024∗

(0.012) (0.012)

Book to market -0.191∗∗∗ -0.191∗∗∗

(0.024) (0.024)

Leverage -0.377∗∗∗ -0.374∗∗∗

(0.054) (0.054)

ROA 0.609∗∗∗ 0.606∗∗∗

(0.102) (0.102)

Stock return volatility -0.244 -0.185

(0.188) (0.191)

InstOwn% 0.116∗∗∗ 0.113∗∗∗

(0.027) (0.027)

CNC index 0.090 0.086

(0.201) (0.202)

Regulation dummy -0.039 -0.039

(0.063) (0.062)

Year fixed effects Yes Yes

Firm fixed effects Yes Yes

N 33,574 33,574

Adjusted R-squared 0.707 0.707
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Table 6 Cross-sectional analyses

Panel A examines the effect of retirement on the change of the sensitivity of CEO pay to systematic performance
after the rejection of the IDD. The dependent variable is the natural logarithm of one plus total compensation,
LogComp. IDD is an indicator variable equal to one if state j rejected the IDD before year t, and zero
otherwise. Retire is an indicator variable equal to one for CEOs who are older than 60, and zero otherwise.
In column (1), Unsystematic performance and Systematic performance are the unsystematic component and
the systematic component of firm stock return, respectively. In column (2), Unsystematic performance and
Systematic performance are the natural logarithm of one plus the unsystematic component of firm stock return
and the natural logarithm of one plus the systematic component of firm stock return, respectively. Controls
are defined in the Appendix. Robust standard errors clustered at the state level are shown underneath
the coefficient estimates. ***, **, * denote significance at the 1%, 5%, and 10% levels, respectively.

Panel A: The impact of the rejection of the IDD on RPE: Retirement

Stock return Log(1 + Stock return)

Dependent variable: LogComp Dependent variable: LogComp

(1) (2)

Unsystematic performance 0.077*** 0.063***

(0.013) (0.012)

Systematic performance -0.047* -0.057*

(0.027) (0.031)

IDD -0.096*** -0.095***

(0.033) (0.035)

Unsystematic performance × IDD -0.023 -0.006

(0.033) (0.033)

Systematic performance × IDD 0.114*** 0.127***

(0.034) (0.043)

Unsystematic performance × IDD × Retire -0.034 -0.039

(0.059) (0.057)

Systematic performance × IDD × Retire -0.112** -0.157***

(0.049) (0.055)

Retire -0.077*** -0.077***

(0.022) (0.022)

IDD × Retire 0.075** 0.075**

(0.028) (0.030)

Unsystematic performance × Retire 0.014 0.031

(0.025) (0.022)

Systematic performance × Retire 0.128*** 0.170***

(0.031) (0.038)

Controls Yes Yes

Year fixed effects Yes Yes

Firm fixed effects Yes Yes

N 32321 32321

Adjusted R-squared 0.713 0.713
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Table 6 Continued Cross-sectional analyses

Panel B examines the effect of founder CEO on the change of the sensitivity of pay to systematic performance
after the rejection of the IDD. The dependent variable is the natural logarithm of one plus total compensation,
LogComp. IDD is an indicator variable equal to one if state j rejected the IDD before year t, and zero
otherwise. Founder is an indicator variable equal to one for CEOs whose tenure is prior to the firm’s first
listing in CRSP, and zero otherwise. In column (1), Unsystematic performance and Systematic performance
are the unsystematic component and the systematic component of firm stock return, respectively. In column (2),
Unsystematic performance and Systematic performance are the natural logarithm of one plus the unsystematic
component of firm stock return and the natural logarithm of one plus the systematic component of firm stock return,
respectively. Controls are defined in the Appendix. Robust standard errors clustered at the state level are shown
underneath the coefficient estimates. ***, **, * denote significance at the 1%, 5%, and 10% levels, respectively.

Panel B: The impact of the rejection of the IDD on RPE: Founder CEO

Stock return Log(1 + Stock return)

Dependent variable: LogComp Dependent variable: LogComp

(1) (2)

Unsystematic performance 0.088*** 0.074***

(0.013) (0.015)

Systematic performance -0.027 -0.030

(0.023) (0.026)

IDD -0.086** -0.084**

(0.036) (0.036)

Unsystematic performance × IDD -0.055*** -0.035**

(0.016) (0.017)

Systematic performance × IDD 0.140*** 0.148***

(0.041) (0.053)

Unsystematic performance × IDD × Founder 0.073 0.061

(0.080) (0.080)

Systematic performance × IDD × Founder -0.257** -0.285**

(0.111) (0.134)

Founder -0.062 -0.059

(0.049) (0.051)

IDD × Founder 0.028 0.025

(0.041) (0.039)

Unsystematic performance × Founder 0.000 0.013

(0.032) (0.031)

Systematic performance × Founder 0.073 0.095

(0.049) (0.061)

Controls Yes Yes

Year fixed effects Yes Yes

Firm fixed effects Yes Yes

N 33,574 33,574

Adjusted R-squared 0.708 0.707
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Table 6 Continued Cross-sectional analyses

Panel C examines the effect of industries’ external hiring propensity on the change of the sensitivity of CEO
pay to systematic performance after the rejection of the IDD. The dependent variable is the natural logarithm
of one plus total compensation, LogComp. IDD is an indicator variable equal to one if state j rejected
the IDD before year t, and zero otherwise. Less external is an indicator variable equal to one if the
percentage of externally hired CEOs in the firm’s industry is below the sample median, and zero otherwise.
In column (1), Unsystematic performance and Systematic performance are the unsystematic component and
the systematic component of firm stock return, respectively. In column (2), Unsystematic performance and
Systematic performance are the natural logarithm of one plus the unsystematic component of firm stock return
and the natural logarithm of one plus the systematic component of firm stock return, respectively. Controls
are defined in the Appendix. Robust standard errors clustered at the state level are shown underneath
the coefficient estimates. ***, **, * denote significance at the 1%, 5%, and 10% levels, respectively.

Panel C: The impact of the rejection of the IDD on RPE: External hiring

Stock return Log(1 + Stock return)

Dependent variable:
LogComp

Dependent variable:
LogComp

(1) (2)

Unsystematic performance 0.100*** 0.087***

(0.016) (0.014)

Systematic performance -0.020 -0.016

(0.024) (0.030)

IDD -0.102** -0.102**

(0.040) (0.041)

Unsystematic performance × IDD -0.065* -0.050

(0.033) (0.030)

Systematic performance × IDD 0.153*** 0.158***

(0.039) (0.051)

Unsystematic performance × IDD × Less external 0.055 0.057*

(0.033) (0.030)

Systematic performance × IDD × Less external -0.133** -0.138**

(0.052) (0.060)

Less external -0.032** -0.034**

(0.016) (0.017)

IDD × Less external 0.051* 0.053**

(0.026) (0.026)

Unsystematic performance × Less external -0.027 -0.020

(0.026) (0.022)

Systematic performance × Less external 0.019 0.015

(0.040) (0.044)

Controls Yes Yes

Year fixed effects Yes Yes

Firm fixed effects Yes Yes

N 33,574 33,574

Adjusted R-squared 0.708 0.707
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Table 6 Continued Cross-sectional analyses

Panel D examines the effect of industry homogeneity on the change of the sensitivity of CEO pay to systematic
performance after the rejection of the IDD. The dependent variable is the natural logarithm of one plus total
compensation, LogComp. IDD is an indicator variable equal to one if state j rejected the IDD before year t, and zero
otherwise. Less Homogeneous is an indicator variable equal to one if the measure of industry homogeneity is below
the sample median, and zero otherwise. In column (1), Unsystematic performance and Systematic performance
are the unsystematic component and the systematic component of firm stock return, respectively. In column (2),
Unsystematic performance and Systematic performance are the natural logarithm of one plus the unsystematic
component of firm stock return and the natural logarithm of one plus the systematic component of firm stock return,
respectively. Controls are defined in the Appendix. Robust standard errors clustered at the state level are shown
underneath the coefficient estimates. ***, **, * denote significance at the 1%, 5%, and 10% levels, respectively.

Panel D: The impact of the rejection of the IDD on RPE: Industry heterogeneity

Stock return Log(1 + Stock return)

Dependent variable:
LogComp

Dependent variable:
LogComp

(1) (2)

Unsystematic performance 0.087*** 0.074***

(0.016) (0.014)

Systematic performance -0.023 -0.023

(0.025) (0.030)

IDD -0.158*** -0.157***

(0.046) (0.048)

Unsystematic performance × IDD -0.049 -0.036

(0.038) (0.037)

Systematic performance × IDD 0.169*** 0.187***

(0.038) (0.048)

Unsystematic performance × IDD × Less homogeneous -0.004 -0.003

(0.045) (0.042)

Systematic performance × IDD × Less homogeneous -0.146** -0.176**

(0.059) (0.070)

Less homogeneous -0.014 -0.014

(0.034) (0.034)

IDD × Less homogeneous 0.151*** 0.151***

(0.045) (0.047)

Unsystematic performance × Less homogeneous 0.027 0.035*

(0.022) (0.019)

Systematic performance × Less homogeneous 0.013 0.022

(0.044) (0.047)

Controls Yes Yes

Year fixed effects Yes Yes

Firm fixed effects Yes Yes

N 33,574 33,574

Adjusted R-squared 0.708 0.708
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Table 6 Continued Cross-sectional analyses

Panel E examines the effect of industries’ proprietary information on the change of the sensitivity of CEO pay to
systematic performance after the rejection of the IDD. The dependent variable is the natural logarithm of one plus total
compensation, LogComp. IDD is an indicator variable equal to one if state j rejected the IDD before year t, and zero
otherwise. High tech is an indicator variable equal to one for firms with three-digit SIC codes 357, 737, 283, 873, 366,
481, 360-365, or 367, and zero otherwise. In column (1), Unsystematic performance and Systematic performance
are the unsystematic component and the systematic component of firm stock return, respectively. In column (2),
Unsystematic performance and Systematic performance are the natural logarithm of one plus the unsystematic
component of firm stock return and the natural logarithm of one plus the systematic component of firm stock return,
respectively. Controls are defined in the Appendix. Robust standard errors clustered at the state level are shown
underneath the coefficient estimates. ***, **, * denote significance at the 1%, 5%, and 10% levels, respectively.

Panel E: The impact of the rejection of the IDD on RPE: High- versus low-technology industries

Stock return Log(1 + Stock return)

Dependent variable:
LogComp

Dependent variable:
LogComp

(1) (2)

Unsystematic performance 0.116∗∗∗ 0.109∗∗∗

(0.014) (0.014)

Systematic performance -0.007 0.010

(0.031) (0.033)

IDD -0.036∗ -0.035∗

(0.020) (0.020)

Unsystematic performance × IDD -0.065∗∗ -0.051∗∗

(0.030) (0.021)

Systematic performance × IDD 0.072∗ 0.061

(0.037) (0.048)

Unsystematic performance × IDD × High tech 0.042 0.038

(0.085) (0.077)

Systematic performance × IDD × High tech 0.130∗∗ 0.171∗∗

(0.064) (0.083)

High tech 0.078 0.078

(0.094) (0.093)

IDD × High tech -0.211∗∗∗ -0.211∗∗∗

(0.063) (0.068)

Unsystematic performance × High tech -0.052 -0.057

(0.039) (0.036)

Systematic performance × High tech -0.057 -0.073∗

(0.037) (0.042)

Controls Yes Yes

Year fixed effects Yes Yes

Firm fixed effects Yes Yes

N 33,574 33,574

Adjusted R-squared 0.708 0.708
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Table 6 Continued Cross-sectional analyses

Panel F examines the effect of industries’s patents on the change of the sensitivity of CEO pay to systematic
performance after the rejection of the IDD. The dependent variable is the natural logarithm of one plus
total compensation, LogComp. IDD is an indicator variable equal to one if state j rejected the IDD
before year t, and zero otherwise. More Patents is an indicator variable equal to one if the industry’s
total new patents filed per year are in the top quartile of the sample, and zero otherwise. In column
(1), Unsystematic performance and Systematic performance are the unsystematic component and the
systematic component of firm stock return, respectively. In column (2), Unsystematic performance and
Systematic performance are the natural logarithm of one plus the unsystematic component of firm stock return
and the natural logarithm of one plus the systematic component of firm stock return, respectively. Controls
are defined in the Appendix. Robust standard errors clustered at the state level are shown underneath
the coefficient estimates. ***, **, * denote significance at the 1%, 5%, and 10% levels, respectively.

Panel F: The impact of the rejection of the IDD on RPE: Industry patents

Stock return Log(1 + Stock return)

Dependent variable:
LogComp

Dependent variable:
LogComp

(1) (2)

Unsystematic performance 0.095*** 0.088***

(0.012) (0.012)

Systematic performance 0.003 0.007

(0.028) (0.032)

IDD -0.037* -0.037*

(0.019) (0.020)

Unsystematic performance × IDD -0.039* -0.023

(0.021) (0.020)

Systematic performance × IDD 0.082** 0.082*

(0.032) (0.043)

Unsystematic performance × IDD × More patents -0.002 -0.003

(0.058) (0.049)

Systematic performance × IDD × More patents 0.111** 0.174**

(0.055) (0.066)

More patents 0.083 0.084

(0.052) (0.056)

IDD × More patents -0.214** -0.214**

(0.084) (0.086)

Unsystematic performance × More patents -0.026 -0.041*

(0.021) (0.021)

Systematic performance × More patents -0.086 -0.144*

(0.052) (0.073)

Controls Yes Yes

Year fixed effects Yes Yes

Firm fixed effects Yes Yes

N 33,574 33,574

Adjusted R-squared 0.708 0.708
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Table 7 The impact of the adoption of the IDD on relative performance evaluation

Panel A: The adoption year of the IDD

State Year

Arkansas 1997

Connecticut 1996

Delaware 1964

Florida 1960

Georgia 1998

Illinois 1989

Indiana 1995

Iowa 1996

Kansas 2006

Massachusetts 1994

Michigan 1966

Minnesota 1986

Missouri 2000

New Jersey 1987

New York 1919

North Carolina 1976

Ohio 2000

Pennsylvania 1982

Texas 1993

Utah 1998

Washington 1997

(Continued)
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Table 7 Continued The impact of the adoption of the IDD on relative performance evaluation

This table examines the impact of the adoption of the IDD on the sensitivity of CEO pay to systematic
performance. The dependent variable is the natural logarithm of one plus total compensation, LogComp.
Adoption is an indicator variable equal to one during the period that the IDD is in effect, and zero otherwise.
In column (1), Unsystematic performance and Systematic performance are the unsystematic component and
the systematic component of firm stock return, respectively. In column (2), Unsystematic performance and
Systematic performance are the natural logarithm of one plus the unsystematic component of firm stock return
and the natural logarithm of one plus the systematic component of firm stock return, respectively. Controls
are defined in the Appendix. Robust standard errors clustered at the state level are shown underneath
the coefficient estimates. ***, **, * denote significance at the 1%, 5%, and 10% levels, respectively.

Panel B: The impact of the adoption of the IDD on relative performance evaluation

Stock return Log(1 + Stock return)

Dependent variable: LogComp Dependent variable: LogComp

(1) (2)

Unsystematic performance 0.083*** 0.070***

(0.014) (0.017)

Systematic performance 0.054** 0.056*

(0.023) (0.029)

Adoption 0.043* 0.042*

(0.024) (0.023)

Unsystematic performance × Adoption 0.023 0.036

(0.025) (0.027)

Systematic performance × Adoption -0.075** -0.068**

(0.031) (0.034)

Controls Yes Yes

Year fixed effects Yes Yes

Firm fixed effects Yes Yes

N 33,574 33,574

Adjusted R-squared 0.707 0.707
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Table 8 The impact of the rejection of the IDD on the proportion of equity pay

This table examines the impact of the rejection of the IDD on the proportion of equity pay. The dependent
variable is sum of the grant date value of restricted stock awards and the Black-Scholes value of granted
options following Core and Guay (2002), divided by total compensation, Equity/Total. IDD is an indicator
variable equal to one if state j rejected the IDD before year t, and zero otherwise. All other variables
are defined in the Appendix. Robust standard errors clustered at the state level are shown underneath
the coefficient estimates. ***, **, * denote significance at the 1%, 5%, and 10% levels, respectively.

Dependent Variable: Equity/Total Dependent Variable: Equity/Total

(1) (2)

IDD 0.019** 0.024**

(0.008) (0.010)

Size 0.020*** 0.022***

(0.005) (0.007)

Book to market -0.003** -0.001

(0.001) (0.002)

Leverage -0.049** -0.031

(0.019) (0.020)

Firm performance -0.005 -0.001

(0.004) (0.003)

ROA 0.035** 0.037

(0.017) (0.024)

Stock return volatility 0.262*** 0.233**

(0.068) (0.097)

Cash flow volatility 0.343*** 0.276***

(0.068) (0.096)

InstOwn% 0.028** 0.033*

(0.011) (0.017)

CEO tenure -0.027*** -0.057***

(0.004) (0.007)

CEO ownership -0.376*** -0.181*

(0.084) (0.106)

CNC index -0.048 -0.009

(0.103) (0.054)

Regulation dummy -0.020 0.132

(0.021) (0.083)

Year fixed effects Yes Yes

Industry fixed effects No Yes

Firm fixed effects Yes No

CEO fixed effects No Yes

N 32,755 32,755

Adjusted R-squared 0.316 0.404
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Table 9 The impact of the rejection of the IDD on RPE: Other executives

This table examines the impact of the rejection of the IDD on the sensitivity of the compensation of non-
CEO executives to systematic performance. The dependent variable is the natural logarithm of one plus
total compensation, LogComp. IDD is an indicator variable equal to one if state j rejected the IDD before
year t, and zero otherwise. In column (1), Unsystematic performance and Systematic performance are
the unsystematic component and the systematic component of firm stock return, respectively. In column (2),
Unsystematic performance and Systematic performance are the natural logarithm of one plus the unsystematic
component of firm stock return and the natural logarithm of one plus the systematic component of firm stock return,
respectively. Controls are defined in the Appendix. Robust standard errors clustered at the state level are shown
underneath the coefficient estimates. ***, **, * denote significance at the 1%, 5%, and 10% levels, respectively.

Stock return Log(1 + Stock return)

Dependent variable: LogComp Dependent variable: LogComp

(1) (2)

Unsystematic performance 0.065*** 0.056***

(0.008) (0.009)

Systematic performance -0.024 -0.028

(0.023) (0.029)

IDD -0.062** -0.061*

(0.031) (0.031)

Unsystematic performance × IDD -0.006 0.014

(0.013) (0.012)

Systematic performance × IDD 0.061** 0.078**

(0.027) (0.034)

Controls Yes Yes

Year fixed effects Yes Yes

Firm fixed effects Yes Yes

N 150,194 150,194

Adjusted R-squared 0.631 0.631
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Table 10 Alternative Relative Performance Evaluation Test

This table examines the impact of the rejection of the IDD on the filtering of peer performance from CEO
compensation. The dependent variable is the natural logarithm of one plus total compensation, LogComp.
IDD is an indicator variable equal to one if state j rejected the IDD before year t, and zero otherwise. In
column (1), Firm performance and Peer performance are firm stock return and peer stock return measured
as the equal-weighted portfolio return of firms in the same industry and size quartile, excluding the focal
firm, respectively. In column (2), Firm performance and Peer performance are the natural logarithm of
one plus firm stock return and the natural logarithm of one plus peer stock return, respectively. Controls
are defined in the Appendix. Robust standard errors clustered at the state level are shown underneath
the coefficient estimates. ***, **, * denote significance at the 1%, 5%, and 10% levels, respectively.

Stock return Log(1 + Stock return)

Dependent variable: LogComp Dependent variable: LogComp

Firm performance 0.086∗∗∗ 0.085∗∗∗

(0.011) (0.013)

Peer performance -0.074∗∗∗ -0.088∗∗∗

(0.022) (0.023)

IDD -0.078∗∗ -0.077∗∗

(0.031) (0.032)

Firm performance × IDD -0.043∗ -0.033

(0.023) (0.028)

Peer performance × IDD 0.108∗∗∗ 0.104∗∗∗

(0.029) (0.037)

Controls Yes Yes

Year fixed effects Yes Yes

Firm fixed effects Yes Yes

N 33,574 33,574

Adjusted R-squared 0.707 0.707
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Table 11 Controlling for the Impact of Corporate Governance on Relative Performance Evaluation

This table examines the impact of the rejection of the IDD on the sensitivity of CEO pay to systematic
performance, after controlling for the effect of governance quality on this sensitivity. The dependent variable
is the natural logarithm of one plus total compensation, LogComp. IDD is an indicator variable equal to
one if state j rejected the IDD before year t, and zero otherwise. Chair is an indicator variable equal to
one if the CEO is the chairman of the board, and zero otherwise. EIndex is an indicator variable equal
to one if the entrenchment index constructed by Bebchuk, Cohen, and Ferrell (2009) is above the sample
median, and zero otherwise. In column (1), Unsystematic performance and Systematic performance are
the unsystematic component and the systematic component of firm stock return, respectively. In column (2),
Unsystematic performance and Systematic performance are the natural logarithm of one plus the unsystematic
component of firm stock return and the natural logarithm of one plus the systematic component of firm stock return,
respectively. Controls are defined in the Appendix. Robust standard errors clustered at the state level are shown
underneath the coefficient estimates. ***, **, * denote significance at the 1%, 5%, and 10% levels, respectively.

Stock return Log(1 + Stock return)

Dependent variable: LogComp Dependent variable: LogComp

(1) (2)

Unsystematic performance 0.123*** 0.116***

(0.018) (0.015)

Systematic performance -0.026 -0.011

(0.032) (0.037)

IDD -0.083** -0.083**

(0.033) (0.035)

Unsystematic performance × IDD -0.047* -0.030

(0.024) (0.024)

Systematic performance × IDD 0.108*** 0.113**

(0.033) (0.043)

Chair 0.047*** 0.049***

(0.013) (0.012)

Eindex 0.039∗ 0.038

(0.023) (0.023)

Unsystematic performance × Chair 0.037* 0.050**

(0.022) (0.024)

Systematic performance × Chair 0.013 0.037

(0.022) (0.026)

Unsystematic performance × Eindex -0.032 -0.028

(0.023) (0.021)

Systematic performance × Eindex 0.037 0.031

(0.027) (0.033)

Controls Yes Yes

Year fixed effects Yes Yes

Firm fixed effects Yes Yes

N 33,574 33,574

Adjusted R-squared 0.708 0.708
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