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Abstract 

            What is the measure of the effectiveness of corporate governance? What is the 
relationship between corporate governance and performance? This thesis sheds light on 
these questions by examining the consequences of two kinds of corporate governance 
monitoring mechanisms, religion as an external mechanism and independent directors 
as an internal mechanism.  
            Though recent work in finance and accounting provide evidence that religion is 
an effective external monitoring mechanism, whether it has pricing effects has yet to be 
examined. I explore this issue by investigating the relation between the degree of 
religiosity surrounding a firm’s headquarters and the firm’s cost of equity capital in 
Chapter 2. I find that firms located in more religious counties of the U.S. exhibit a lower 
cost of equity capital. The effects are also more pronounced for firms and during periods 
lacking alternative regulation mechanisms. Finally, I find that the effects of religion on 
the firm’s cost of equity capital are more pronounced for firms with greater information 
asymmetry. 
           The second part of my thesis is motivated by the considerable debate on whether 
board independence is an effective internal monitoring mechanism. I offer a new 
perspective by examining the relationship between firm risk and board independence. I 
find that board independence is associated with a significantly lower level of 
idiosyncratic risk. Further tests suggest that firms’ idiosyncratic risk is negatively related 
to the independence of audit committees and nominating committees, but positively 
related to the independence of compensation committees. In addition, I find that firms 
with greater board independence display lower degrees of operating risk exposure, and 
are less prone to stock price crashes.             
            My thesis makes several important contributions to the literature. First, my thesis 
shows that studying the important social factors that influence different agents and 
determine the deeds of collective groups may be important for corporate governance 
research and practice. Furthermore, my results provide robust evidence supporting the 
view that religion facilitates economic development. Finally, my findings provide an 
explanation for the insignificant relationship between board independence and firm 
performance documented by recent literature.              
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Chapter 1  Introduction 

             What is the measure of the effectiveness of corporate governance? What is the relationship 

between corporate governance and performance? What are the pricing effects of corporate 

governance? Are there any substitute mechanisms for internal corporate controls? This thesis 

sheds light on these questions by examining the consequences of two kinds of corporate 

governance monitoring mechanisms, religion as an external mechanism and independent 

directors as an internal mechanism. I examine the effects of both kinds of monitoring on 

measures of corporate risk. Since risk is undeniably related to expected return, this thesis can 

ultimately provide insight into the effects of corporate governance mechanisms on equity prices. 

             Jensen and Meckling (1976) propose that agency costs mainly arise due to contracting 

costs and the separation of ownership and control which may lead managers to follow objectives 

different from shareholder maximization. In every corporation there exist individuals with the 

ability and power to make decisions that impact other firm stakeholders. While managers are 

entrusted to act in the best interests of all shareholders, their own interests or those of unique 

shareholding groups may lead them to make decisions that are detrimental to others. 

Understandably, investors are more likely to provide funds to companies with monitoring 

mechanisms in place to reduce the likelihood of this happening. Bondholders request covenants 

to protect their interests, bankers meet regularly with their clients to review the safety of their 

investment, and small shareholders seek representation on the board by independent directors 

outside of firm executives. The range of possible monitoring mechanisms is extensive and 

includes both internal and external mechanisms. While some of these have proven to be effective 

(e.g. Brickley, Coles, and Jarrell (1997); Gompers, Ishii, and Metrick (2003); Brown and Caylor 
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(2009)), the recent implementation of several corporate governance reforms leaves the 

effectiveness of others an open question. 

 This thesis consists of two papers examining the consequences of two kinds of corporate 

governance monitoring mechanisms. The first examines the relation between religion and the 

required return on equity, while the second looks at whether independent board members are 

associated with lower levels of idiosyncratic, operational, and price crash risk. Recent literature in 

finance and accounting argues that religion can be an effective external monitoring mechanism 

(e.g. Dyreng, Mayew, and Williams (2010); Grullon, Kanatas, and Weston (2010); McGuire, Omer, 

and Sharp (2010); Omer, Sharp, and Wang (2010)), while board independence is generally taken 

as an important internal monitoring mechanism (e.g. Fama (1980); Fama and Jensen (1983)). 

Acharya, Myers, and Rajan (2011) propose the importance of both internal and external 

governance mechanisms. They develop a model to show that internal governance can mitigate 

agency problems and ensure that firms have substantial value, even with little or no external 

governance by investors, and at the same time, external governance, even if crude and 

uninformed, can complement internal governance and improve efficiency. Therefore, studying 

these two kinds of monitoring mechanisms, one external and one internal, and their consequence 

on equity prices and risk can greatly enhance our understanding of the possible tools of corporate 

governance and their effectiveness in various contexts.  

            The studies of religion and board independence are also related because they are both 

studying/identifying important social factors that may influence agents involved in governance. 

They also shed light on possible determinants of the actions of collective groups and their 

influence on the corporate decision-making process. To date, much of the financial research 

related to corporate governance has centered on legislative policy and ignored the possible 
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influence of group dynamics on corporate decisions. The interaction between agents and their 

behavior as collective groups are of course hard to explain, predict and monitor. Turnbull (1997) 

argued “A diversity of agents is shown to be involved in influencing, controlling, regulating and 

managing firms, productive networks and associations. Again, an inclusive approach is used to 

encompass the diversity of ways in which leading workers in the field define the topic of 

corporate governance.” My research takes a broader approach and acknowledges the possible 

influence of group dynamics through religious association and “outsider” or independent status 

on corporate decisions impacting firm risk.  

             Chapter 2 of this thesis builds on recent work in finance and accounting to ask whether 

the dominant religious environment surrounding the firm’s headquarters influences the cost of 

equity. Grullon, Kanatas, and Weston (2010) note “executives (and other employees) at corporate 

headquarters presumably live in or near the community and are connected to its cultural values. 

As a result, a corporate culture may be created that reflects the community’s values on a variety 

of issues. ” Using this rationale, several papers have argued that religion can serve as an effective 

external monitoring mechanism. Religious culture has been associated with better investor 

protection and information disclosure (e.g. Dyreng, Mayew, and Williams (2010); Grullon, 

Kanatas, and Weston (2010); McGuire, Omer, and Sharp (2010)).  

             While religion has been associated with different firm behaviors, whether it has pricing 

effects has yet to be examined. I explore this issue by investigating the relation between the 

degree of religiosity surrounding a firm’s headquarter and the firm’s cost of equity capital in 

Chapter 2. Specially, I find that firms located in more religious counties of the U.S. exhibit a lower 

cost of equity capital. My evidence is robust to a battery of sensitivity tests, including alternative 

assumptions and model specifications, additional controls for noise in analyst forecasts, and 
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various approaches to address endogeneity. Further tests suggest that the effects of religion on 

the firm’s cost of equity capital come predominantly from Mainline Protestants. The effects are 

also more pronounced for firms and during periods lacking alternative regulation mechanisms 

measured by lower institutional ownership and the pre-SOX (the Sarbanes-Oxley Act) era. This 

suggests that regulation and religion may be substitute mechanisms for monitoring and control. 

Finally, I find that the effects of religion on the firm’s cost of equity capital are more pronounced 

for firms with greater information asymmetry and firms that are more likely to be affected by 

local economics and social factors. 

             The third chapter of my thesis is motivated by the considerable debate on whether board 

independence is an effective internal monitoring mechanism. Fama (1980) and Fama and Jensen 

(1983) argue that independent directors are an important part of an effective corporate board. 

Fama (1980) suggests bringing independent directors to the board as their task is to “stimulate 

and oversee competition among the firm’s top management”. 

              Despite their theoretical appeals, empirical studies examining the impact of board 

independence on firm performance have been mixed and often contradictory. There is evidence 

to suggest that a majority of independent directors is associated with better corporate decisions 

and with better market reaction (e.g. Byrd and Hickman (1992); Brickley, Coles, and Terry (1994); 

Cotter, Shivdasani, and Zenner (1997); Del Guercio, Dann, and Partch (2003); Anderson, Gillan, 

and Deli (2003)). However, other studies report insignificant or even negative relationships 

between firm performance measures and board independence (e.g. Hermalin and Weisbach 

(1991); Mehran (1995); Klein (1998); Bhagat and Black (1999)). Overall, there is little conclusive 

evidence to suggest that board composition has any cross-sectional relation to firm performance. 
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             In Chapter 3, I offer a new perspective by examining the relationship between firm risk 

and board independence. Using three different measures of risk, I find that firms with a larger 

proportion of independent directors on their board are less risky. Specifically, I find that board 

independence is associated with a significantly lower level of idiosyncratic risk. This finding is 

robust to the inclusion of many firm-level controls − including firm fixed effects, the measure of 

idiosyncratic risk, and several ways to address endogeneity issues. Further tests suggest that a 

firm’s idiosyncratic risk is negatively related to the independence of audit committees and 

nominating committees, but positively related to the independence of compensation committees. 

In addition to this, I find that firms with greater board independence display lower degrees of 

operating risk exposure, measured by investment rate, variance in return on assets, growth rate, 

and the likelihood of being an acquirer in M&As. I also observe that firms with greater board 

independence are less prone to stock price crashes, measured as skewness following Chen, Hong, 

and Stein (2001). My findings suggest that board independence is an effective governance 

mechanism in the sense of reducing risk for investors and provide an explanation for the 

insignificant or even negative relationship between board independence and firm performance 

documented by recent literature.              

            The two studies in my thesis make several important contributions to the literature. First, 

my thesis shows that studying the important social factors that influence different agents and 

determine the deeds of collective groups may be important for corporate governance research 

and practice.  Local social norms can affect the entire group of directors, executives and 

employees. Different motivations between different agents (independent directors versus 

dependent directors) can affect corporate decisions and therefore the firm’s behavior. My results 

suggest that social factors can be important in determining the effectiveness of various 
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governance mechanisms. My study also sheds light on the core issues of corporate governance: 

how to decide who should participate in corporate governance, how to solve the collective action 

problem of supervising management, and how boards should be structured. 

              Second, I raise the question of what is the measure of the effectiveness of corporate 

governance. Specifically, my thesis shows that when evaluating the effectiveness of corporate 

governance, measuring firm performance by stock return or operating performance could be 

biased. Taking into account the impact on cost of equity (expected return) and risk reduction is 

also necessary.  For example, I focus on the ex ante cost of equity capital since recent research 

implies that future realized returns are exceedingly noisy unless measured over very long time 

periods (e.g. Stulz (1999); Lundblad (2007); Pastor, Sinha, and Swaminathan (2008)). Moreover, 

Fama and French (1997) point out that the uncertainty of the factor premiums and the 

imprecision in the factor loading estimates lead to inaccurate estimation of expected returns by ex 

post returns and asset-pricing models. Moreover, efforts to relate return and board composition 

might be misguided if the purpose of board independence is to monitor and reduce risk rather 

than solely enhance performance.1

            Third, my study provides strong evidence on the validity of the Sarbanes-Oxley Act (SOX). 

The spectacular, highly-publicized frauds at Enron, 

 

WorldCom, and Tyco occurred between 2000 

and 2002. A variety of complex factors contributed to these scandals, including auditor conflicts 

of interest, boardroom failures, and analyst conflicts. The analysis of their complex and 

                                                      
1 Reducing risk is essential for investors, firms, and policy makers. For example, Himmelberg, Hubbard, 
and Love (2004) document that higher idiosyncratic risk will result in higher required rate of return for 
investors (higher cost of capital for firms), and the adoption of  SOX in 2002 is the consequence of price 
crash (crash risk) of Enron, WorldCom, and Tyco between 2000 and 2002. It is important to note however 
that lower risk may bring lower return which is consistent with the inability of independent boards to be 
linked to higher return. 

http://en.wikipedia.org/wiki/WorldCom�
http://en.wikipedia.org/wiki/Tyco_International#Corporate_scandal_of_2002�
http://en.wikipedia.org/wiki/WorldCom�
http://en.wikipedia.org/wiki/Tyco_International#Corporate_scandal_of_2002�
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contentious root causes contributed to the passage of the Sarbanes-Oxley Act (SOX) in 2002, 

which aims to improve corporate governance. By showing the effect of religion, which is a 

substitute for internal controls, is less pronounced after SOX, my study suggests the effectiveness 

of SOX in altering firm behavior. 

            Fourth, to the best of my knowledge, this is the first study to investigate whether the 

extent of religiosity affects firms’ cost of equity capital. Extant literature has largely focused on 

the implications of religion on economic development and institutions, such as private property 

rights at the macro level. However, there is no study that has examined the relationship between 

religiosity and firm value. Since the literature provides solid evidence that decreasing the cost of 

equity facilitates economic development (e.g. Mayer (1990); Levine (1997, 1999); Singh (1997); 

Boyd and Smith (1998); Errunza (2001)); my results provide robust evidence to support the view 

that religion facilitates economic development (e.g. Weber (1905); Grier (1997)). 

    Fifth, I add to the emerging research on the economic importance of geographic location. 

My analysis represents the first attempt to examine the link between local religious norms and 

firms’ cost of equity capital. Previous studies report that a firm’s geographic location influences 

its financing and investment decisions (Loughran and Schultz (2005)), the quality of corporate 

financial reporting (Kedia and Rajgopal (2009)); CEO pay (Francis, et al. (2010)), analysts’ 

forecasting accuracy (Malloy (2005)); information resolution for bank lending (Degryse and 

Ongena (2005)); and “local bias” in mutual fund investments and individual investors portfolio 

decisions (Coval and Moskowitz (1999)). 

    Sixth, my results provide an explanation for why previous empirical studies examining 

the impact of board independence on firm performance have had mixed and often contradictory 
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results. Firms with a higher level of board independence may be overly cautious in decision-

making. Without special industry-related expertise or the inside information of executives 2

   My findings have important implications for policy makers and practitioners. I find that 

the negative effects of board independence on idiosyncratic risk are mitigated when independent 

directors receive performance-based compensation, measured by their stock holdings. Therefore, 

in order to mitigate the potentially overly cautious nature of independent directors and improve 

firms’ operating and stock performance, awarding independent directors more performance-

based incentives may be necessary and essential.  

, 

independent directors may veto some risky but more profitable projects.  

             Finally, this thesis contributes to the literature on idiosyncratic risk. Previous literature 

ascribes idiosyncratic risk levels to institutional ownership (Xu and Malkiel (2003); Bennett, Sias, 

and Starks (2003)), equity financing (Fink, et al. (2005); Brown and Kapadia (2007); Comin and 

Philippon (2005)), fundamental volatility (Wei and Zhang (2006)), growth options (Cao, Simin, 

and Zhao (2008)), and innovation destruction (Chun, et al. (2008)). My paper is the first to link 

idiosyncratic risk to board independence.  

             The rest of the dissertation proceeds as follows. In Chapter 2, I investigate whether the 

degree of religiosity in the geographic area surrounding a company’s headquarters affects a 

firm’s cost of equity capital. Chapter 3 examines whether board independence is an effective 

governance mechanism by linking board independence to company risk, measured as 

idiosyncratic, operational, and price crash. Finally, I present my summary, concluding remarks, 

and suggestions for future research in Chapter 4.  

                                                      
2 For example, Warren Buffett has often argued that “independent” nonexecutive directors are often kept in 
the dark by their executive counterparts. 
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Chapter 2 Religion and the Cost of Equity Capital  

 

2.1      Introduction 

        Religion has long been part of economic thought. Weber (1905) suggests that the 

Protestant ethic was at the core of the economic development of capitalism. Since Weber’s work, 

religion has been viewed as a key determinant in the growth of capitalism3

        However, the idea that religion facilitates economic development is not without critics. 

Novak (1993), for instance, concludes that “The Japanese have proved conclusively that in order 

to embody the spirit of capitalism, human beings do not have to be Protestant.” In an 

international study, Barro and McCleary (2003) find that economic growth responds positively to 

religious beliefs, but negatively to church attendance. They conclude that higher church 

attendance signifies more resources used up by the religious sector. In a more recent and 

influential study, Hilary and Hui (2009) find that U.S. firms located in more religious counties 

display lower investments in R&D and capital expenditures, and experience lower growth.  

. More recently Grier 

(1997) finds that the growth rate of Protestantism is positively and significantly correlated with 

real GDP growth, and that the level of Protestantism is significantly related to real per capita 

income levels on the international level. Treisman (2000), Guiso, Sapienza, and Zingales (2003, 

2004, 2006), and Stulz and Williamson (2003) provide similar empirical evidence of the 

importance of religion for economic development. 

       In this paper, I seek to provide additional evidence on the ongoing debate on the 

importance of religion to economic development by investigating the relation between the extent 

                                                      
3 For a recent review and critical treatment of Weber’s argument, please see Becker and Woessmann (2009).  



10 
 

of religiosity surrounding a firm’s headquarters and the firm’s cost of equity capital. Specifically, 

I hypothesize that the degree of religiosity surrounding a firm’s headquarters is negatively 

related to the firm’s cost of equity. 

       I propose four arguments supporting my main hypothesis. First, with respect to corporate 

governance, religious culture can lower the firm’s cost of equity as it is associated with better 

investor protection and information disclosure (e.g. La Porta, Lopez-de-Silanes, and Shleifer 

(1999); Stulz and Williamson (2003); Dyreng, Mayew, and Williams (2010); Grullon, Kanatas, and 

Weston (2010); McGuire, Omer, and Sharp (2010); Omer, Sharp, and Wang (2010)). Second, with 

respect to investor preferences arising from a sense of belonging and social interaction, religious 

culture can lower the firm’s cost of equity by creating a larger investor base. Third, with respect 

to rational choice under information asymmetry, I argue that religious culture can lower the 

firm’s cost of equity according to its signal. Fourth, with respect to risk preference at the 

corporate level: Hilary and Hui (2009) show that firms located in more religious regions tend to 

exhibit higher risk aversion. Thus based on the classic risk/return trade-off, I should expect lower 

cost of equity capital in more religious regions.  

       Following Hilary and Hui (2009), Dyreng, Mayew, and Williams (2010), and Grullon, 

Kanatas, and Weston (2010), I use the extent of religiosity in the county in which the firm is 

headquartered, as measured by the American Religion Data Archive, as a proxy for the cultural 

and social norms that may influence the firm’s cost of equity capital. To compute the firm’s cost 

of equity capital , I follow, among others, Hail and Leuz (2006) and Chen, Chen, and Wei (2009) 

and use firms’ ex ante cost of equity premium implied by current stock prices and analysts’ 

earnings forecasts. This accounting-based approach offers two main advantages. First, it allows 

one to control for differences in growth rates and expected future cash flows when estimating the 
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firms’ cost of equity (e.g. Hail and Leuz (2006)). Second, it circumvents the failure of traditional 

asset pricing models to deliver accurate estimates of the firm-level cost of equity capital as well as 

the use of noisy realized returns (e.g. Elton (1999); Chava and Purnanandam (2010); Pastor, Sinha, 

and Swaminathan (2008)). 

      Using a sample of 36,105 U.S. firm-year observations from 1985 to 2008, I find that firms 

headquartered in more religious counties exhibit a lower cost of equity capital after controlling 

for other firm-specific determinants as well as industry and year fixed effects. My evidence is 

robust to a battery of sensitivity tests, including alternative assumptions and model specifications, 

additional controls for noise in analyst forecasts, and various approaches to address endogeneity. 

I also disaggregate my measure of religiosity to test for differences between religious 

denominations and find that the effects of religion on the firm’s cost of equity capital come 

predominantly from Mainline Protestants. 

      The effects of religion on the firm’s cost of equity capital are more pronounced for firms 

lacking alternative monitoring mechanisms, and are significant before the adoption of the 

Sarbanes-Oxley Act (SOX) in 2002 but less significant after that, which suggests that regulation 

and religion may be substitute mechanisms for monitoring and control. I also find that the effects 

of religion on the firm’s cost of equity capital are more pronounced for firms with greater 

information asymmetry, which is consistent with my third argument of investors using religion 

as a signal under uncertainty. 

       My study contributes to the literature in several ways. First, to the best of my knowledge 

this is the first study to investigate whether the extent of religiosity affects a firm’s cost of equity 

capital. Extant literature has largely focused on the implications of religion on economic 
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development and institutions, such as private property rights at the macro level. However, there 

is no study that examines the relationship of religiosity and firm value. Since the literature 

provides solid evidence that decreasing the cost of equity facilitates economic development (e.g. 

Mayer (1990); Levine (1997, 1999); Singh (1997); Boyd and Smith (1998); Errunza (2001)), my 

results provide robust evidence to support the traditional views that religion facilitates economic 

development. 

            Second, I extend prior research on corporate governance showing that firms with better 

corporate governance enjoy lower equity financing costs (e.g. Chen, Chen, and Wei (2009). My 

results suggest that religious norms may be a useful form of corporate governance and can act as 

a substitute for alternative governance tools such as regulations (i.e. SOX) or institutional 

holdings.  

   Third, my study complements recent work in the finance literature that links religiosity to 

corporate risk exposure and investment decisions (e.g. Kumar, Page, and Spalt (2010); Renneboog 

and Spaenjers (2010); Shu, Sulaeman, and Yeung (2010)). My findings are consistent with Dyreng, 

Mayew, and Williams (2010), Grullon, Kanatas, and Weston (2010), McGuire, Omer, and Sharp 

(2010), and Omer, Sharp, and Wang (2010) which focus on the social norm effects of religion, and 

offer new avenues for future research on the implications of religiosity at the firm level.  

    Finally, I add to the emerging research on the economic importance of geographic location. 

My analysis represents the first attempt to examine the link between local religious norms and a 

firm’s cost of equity capital. Previous studies report that a firm’s geographic location influences 

its financing and investment decisions (Loughran and Schultz (2005); Loughran (2008); Uysal, 

Kedia, and Panchapagesan (2008); John, Knyazeva, and Knyazeva (2011); Chhaochharia, Niessen, 
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and Kumar (2010)), the quality of corporate financial reporting (Kedia and Rajgopal (2009)); CEO 

pay (Francis, et al. (2010)), analysts’ forecasting accuracy (Malloy (2005)); information resolution 

for bank lending (Degryse and Ongena (2005); Butler (2008); Agarwal and Hauswald (2010)); and 

“local bias” in mutual fund investments and individual investors portfolio decisions (Coval and 

Moskowitz (1999); Huberman (2001); Grinblatt and Keloharju (2001); Feng and Seasholes (2004)). 

    The remainder of the chapter is organized as follows. Section 2 develops my hypotheses. 

Section 3 describes the data and summary statistics. Section 4 presents the effects of religion on 

the firm’s cost of equity capital and provides robustness checks, while Section 5 presents the 

effects of religion in different samples according to the extent of governance and information 

asymmetry. Section 6 concludes. 

 

2.2    Hypothesis Development 

      Executives and other employees at corporate headquarters presumably live in or near the 

community and are exposed to its cultural values and norms. Boyd and Richerson (1985) define 

culture as “transmission from one generation to the next, via teaching and imitation, of 

knowledge, values, and other factors that influence behavior.” North (1990) views culture as the 

source of informal constraints that guide our daily interactions and points out that the 

importance of these informal constraints “can be observed from the evidence that the same 

formal rules and/or constitutions imposed on different societies produce different outcomes.” 

      Generally speaking, the economic, finance, and accounting literature has argued that 

religion is a common proxy for culture or social norms (e.g. Weber (1905); Boyd and Richerson 
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(1985); Treisman (2000); Guiso, Sapienza, and Zingales (2003, 2004, 2006); Stulz and Williamson 

(2003); Dyreng, Mayew, and Williams (2010); Grullon, Kanatas, and Weston (2010); McGuire, 

Omer, and Sharp (2010); Omer, Sharp, and Wang (2010))4. These cultures or social norms are 

rules that a group uses to define appropriate and inappropriate values, beliefs, attitudes and 

behaviors. Social norms have been shown to affect human decision making in a variety of 

contexts whereby individuals take actions that conform to social norms so as to avoid 

disapproval costs by the group5

         There are at least four reasons that may explain why religiosity can lower the firm’s cost of 

equity capital. I discuss each of these possibilities below. 

. The local geographic region where firms are headquartered 

contains the social group with which the executives and other employees are likely to interact, 

either through the hiring of such individuals as employees or by interacting with them in 

everyday activities in and outside of work. Since social norm non-conformity yields disutility, 

executives and other employees are expected to increasingly take on religious social norms as the 

extent of religious adherence of the social group increases (e.g. Akerlof (1980)). 

2.2.1   Corporate governance & information disclosure 

  There is extensive evidence that better corporate governance and financial reporting 

practices decrease the cost of capital. Barry and Brown (1985) and Coles, Loewenstein, and Suay 

(1995) show that more disclosure reduces parameter uncertainty and estimation risk, parts of 

which can be non-diversifiable. Lombardo and Pagano (1999) document that better disclosure 

reduces out-of-pocket monitoring costs borne by investors, and hence the compensation they 

demand for holding equity. More recently, Lambert, Leuz, and Verrecchia (2007) show that, even 
                                                      
4 Please see Stulz and Williamson (2003) for a detailed review of why religion is a common proxy for 
culture.  
5 Please see Sunstein (1996) for a detailed review of religion and social norms.  
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in a Capital Asset Pricing Model (CAPM) world, better disclosure regulation has the effect of 

decreasing firms’ cost of capital by generally lowering the covariance between a firm’s future 

cash flows and the future cash flows of the other firms in the economy.  

   Himmelberg, Hubbard, and Love (2004) predict that a higher share of insider ownership 

and the resulting exposure of insiders to higher idiosyncratic risk will lead to underinvestment 

and a higher cost of capital. Albuquerue and Wang (2008) argue that better investor protection 

can effectively reduce overinvestment problems, which will decrease the firm’s cost of equity. 

Attig, Guedhami, and Mishra (2008) report that the presence, number and voting size of large 

shareholders beyond the controlling owner convey favorable information on the likelihood of 

corporate expropriation, resulting in reduced cost of capital. Extending their reasoning, as an 

external monitoring and control mechanism, religiosity can effectively decrease the firm’s cost of 

equity capital. 

            Evidence already exists that religious norms are associated with better corporate 

governance and information disclosure practices. Dyreng, Mayew, and Williams (2010), Grullon, 

Kanatas, and Weston (2010), and McGuire, Omer, and Sharp (2010) conclude that religion is an 

important monitoring and control mechanism. For instance, Grullon, Kanatas, and Weston (2010) 

document that religion reduces the likelihood of unethical corporate behavior: firms 

headquartered in highly religious counties are less likely to backdate options, grant excessive 

compensation packages, practice aggressive earnings management, and be the target of class 

action securities lawsuits. Similarly, Dyreng, Mayew, and Williams (2010) find that firms 

operating in counties with high levels of religious adherence exhibit no discontinuity preceding 

zero in their analyst based forecast error distributions, have higher accrual quality, have lower 

risk of fraudulent accounting, are less likely to restate their financial statements, are less likely to 
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use tax avoidance, and are less likely to backdate options. McGuire, Omer, and Sharp (2010) 

report that firms headquartered in areas with strong religious social norms exhibit less aggressive 

financial reporting. Omer, Sharp, and Wang (2010) find that religion is an important external 

monitoring mechanism through auditing control. Specifically, they show that audit practice 

offices located in areas with strong religious social norms are more likely to issue going concern 

audit opinions. In the same vein, Stulz and Williamson (2003) show that a country’s principal 

religion predicts the cross-sectional variation in creditor rights better than a country’s natural 

openness to international trade, its language, income per capita, or the origin of the legal system. 

Therefore, I would argue here, as an effective monitoring mechanism that has already been 

shown to have significant governance consequences, religion can decrease a firm’s cost of equity. 

2.2.2  Investor preferences 

           The second channel through which religious culture can lower the firm’s cost of equity is 

related to investor preferences arising from a sense of belonging and social interactions. Several 

studies document that investors prefer firms that are nearby, have the same culture, and have the 

same ethical belief. French and Poterba (1991) document that U.S. equity traders allocate 93.8% of 

their funds to domestic securities, even though the U.S. equity market comprises less than 48% of 

the global equity market (i.e. home bias). Tesar and Werner (1995) find the same evidence in 

Canada, Germany, Japan, the U.K. and the U.S. during the 1970-1990 periods. Lewis (1999) 

suggests that the allocation to foreign stocks by U.S. investors is only 20% of the ratio that was 

implied by the traditional asset pricing theory. Coval and Moskowitz (1999) find that the 

preference for investing close to home also applies to portfolios of domestic stocks (i.e. local bias). 

Grinblatt and Keloharju (2001) document that investors are more likely to hold, buy, and sell the 

stocks of Finnish firms that are located close to the investors, that communicate in the investor’s 
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native tongue and have chief executives of the same cultural background. Heinkel, Kraus, and 

Zechner (2001) find that exclusionary investing by green investors leads polluting firms to be 

held only by neutral, thus by fewer investors. Cohen, Frazzini, and Malloy (2008) focus on 

connections between mutual fund managers and corporate board members via shared education 

networks. They find that portfolio managers place larger bets on connected firms and perform 

significantly better on these holdings relative to their non-connected holdings.  

            A unique feature of religion is that it has traditionally been a powerful force for preserving 

a sense of community, counteracting the tensions that can easily pull people apart (e.g. George 

and McNamara (1984); Winter and Short (1993); Seul (1999); Krause and Wulff (2005)). Sharing 

the same religious beliefs and attitude towards life, religious adherents gain a sense of positive 

self-esteem from their identity, and may then prefer a firm with a similar religious environment. 

Hilary and Hui (2009) document that chief executive officers are more likely to join a firm with a 

similar religious environment as their previous firm when they switch employers. Using data 

from a Dutch household survey over 1995-2008, a recent paper of Renneboog and Spaenjers (2010) 

finds evidence that religious households consider themselves more trusting. Furthermore, 

attending church may provide religious adherents with more social interactions that may 

influence their investment decision. Empirically, Hong, Kubik, and Stein (2004) find that social 

households who interact with their neighbors or attend church are substantially more likely to 

invest in the market than non-social households, controlling for wealth, race, education, and risk 

tolerance.  

The preference for stocks of firms with the same religious culture, and social interactions 

between investors (or between investors and managers) could make the stocks of public firms 

located in more religious counties attract more investors, thereby creating a larger investor base. 
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The capital market equilibrium model of Merton (1987) implies that increasing the relative size of 

a firm’s investor base will result in a lower cost of capital and higher market value.  

2.2.3    Rational choice under information asymmetry 

            The third channel through which religious culture can lower the firm’s cost of equity is 

with respect to rational choice under information asymmetry. I argue that religious culture can 

lower the firm’s cost of equity according to its signal. Previously, I posit that better corporate 

governance arising from religious culture can decrease a firm’s cost of capital by mitigating 

information asymmetry. However, suppose firms have the same degree of information 

asymmetry, choosing stocks of firms headquartered in the more religious counties is still a 

rational choice for outside investors if they acknowledge the role of religious social norms in 

corporate governance. 

Hilary and Hui (2009) find that market reaction to the announcement of major investment 

and financing decisions is more positive for firms that are located in more religious counties 

because outside investors acknowledge the more risk averse attitude of the firms. In other words, 

a zero net present value project for a risk-averse firm may be a positive net present value project 

for a less risk-averse outside investor. Dyreng, Mayew, and Williams (2010) also document that 

capital market participants react more strongly to earnings from firms operating in areas of high 

religious adherence, which is consistent with investor acknowledgement of the role of religious 

social norms in curbing aggressive financial reporting.  

    Departing from the traditional perfect market model, which assumes that information is 

complete and instantaneous, Merton (1987) develops a capital market equilibrium model that 

allows for incomplete information. In particular, Merton’s model relies on the behavioural 

assumption that, in constructing his or her optimal portfolio, an investor takes security k into 
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account only if he/she knows about security k. Merton explains that for information to be 

transmitted from firm k to the investor, certain costs are incurred, for example, the cost of 

gathering and processing data and the cost of transmitting information from one party to another. 

Following Merton’s analysis, we can break the information transmission process down into three 

parts: a) signalling by the firm; b) media and analysts coverage; and c) reception by investors. 

Thus, ceteris paribus, it would be rational for outside investors to use religion, the easy and direct 

signal, to choose firms to invest in. 

2.2.4   Corporate risk-taking  

           Several studies show that religiosity induces higher risk aversion at the firm level. For 

example, Hilary and Hui (2009) show that firms located in more religious regions have lower risk 

exposures. Thus based on the classic risk/return trade-off, I should expect lower cost of equity 

capital in more religious region. 

           According to the above arguments, the first testable hypothesis I take to the data is: 

H1.  Firm’s cost of equity capital, ceteris paribus, decreases with religiosity surrounding a firm’s 

headquarters.            

         While most religions have common elements to their ethical or moral codes, there are 

distinctive differences among religions (e.g. in how they conceive heaven and hell, salvation, God, 

and an after-life), and these differences in beliefs have implications for the strength of the cultural 

identities of their members. This view is consistent with the documented differences between 

Protestantism and Catholicism social norms. Weber (1905) distinguishes between the ethical 

codes of Protestants and Catholics, and argues that a primary cause of the North/South economic 

growth gap is that Protestantism’s higher work ethic stimulates greater economic development. 
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Grullon, Kanatas, and Weston (2010) find that the effects of religion on ethical behavior come 

predominantly from Mainline Protestants.6

H2.  The effects of religion on the firm’s cost of equity capital come predominantly from Mainline 

Protestants according to different degrees of ethical rigor and risk aversion in different religious groups. 

 In an international study, Stulz and Williamson (2003) 

show that Catholic countries protect the rights of creditors less well than Protestant countries. 

Other studies have shown that Protestants and Catholics also differ with respect to their risk 

preference (e.g. Hilary and Hui, (2009); Arruñada (2010)). Since regions with a predominately 

Protestant presence tend to exhibit higher ethical behaviour, better corporate governance and 

information disclosure, and higher risk aversion, I hypothesize that:  

             If regulation and religion are substitute mechanisms for monitoring and control as argued 

by Dyreng, Mayew, and Williams (2010), Grullon, Kanatas, and Weston (2010), and McGuire, 

Omer, and Sharp (2010), I expect the effects of religion on a firm’s cost of equity to be more 

pronounced for firms lacking alternative governance mechanisms. Consistent with this reasoning, 

McGuire, Omer, and Sharp (2010) provide evidence that the influence of religion on financial 

reporting occurs primarily among firms with low levels of external monitoring.  

            I use institutional ownership and the implementation of SOX as alternative regulation 

mechanisms7

                                                      
6 Other literature arguing that Protestantism requires a more strict moral code than Catholicism  includes 
Banfield (1958), and Guiso, Sapienza, and Zingales (2006).    

. The size of their holdings and informational advantage (e.g. quality of research) 

7 I don’t use the G-index proposed by Gompers, Ishii, and Metrick (2003) and E-index proposed by 
Bebchuk, Cohen, and Ferrell (2009) as a direct measure of corporate governance because there are many 
debates on the validity of these two indexes. For example, a recent paper by Johnson, Moorman, and 
Sorescu (2009) provides evidence that the G-index and E-index are capturing industry characteristics 
instead of firm characteristics. In addition, similar to McGuire, Omer, and Sharp (2010), my sample size 
would be significantly reduced with the inclusion of G-index. 
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provide financial institutions with incentives to engage in efficient monitoring (Shleifer and 

Vishny (1986); Admati, Pfleiderer, and Zechner (1994); Duggal and Millar (1999)). The channels 

through which institutional investors can improve a firm’s corporate governance include altering 

the managerial agency problems (e.g. McConnell and Servaes (1990); Nesbitt (1994); Guercio and 

Hawkins (1999)), direct involvement in corporate decisions (e.g. Smith (1996)), putting forward 

corporate governance proposals (Gillan and Starks (2000)), and voting with their feet (e.g. Parrino, 

Sias, and Starks (2003)). 

            Several studies (e.g. Cohen, Dey, and Lys (2008); Hutton, Marcus, and Tehranian (2009)) 

note that the passage of SOX in 2002 reduced the incidence of accounting-based earnings 

management. Grullon, Kanatas, and Weston (2010) provide evidence that the regulatory change 

of SOX with respect to option backdating has had a much larger effect in less religious counties, 

suggesting that regulation and religion may be substitute mechanisms for monitoring and control. 

Extending their reasoning, I test the following hypothesis: 

H3.  The effects of religiosity on firms’ cost of equity capital are more pronounced for firms (and during 

periods) lacking alternative regulation mechanisms measured by lower institutional ownership (and the 

pre-SOX era). 

            My third argument for the negative relationship between the extent of religiosity and the 

cost of equity capital is that outside investors would use the signal of religion to make an 

investment when lacking other information. Thus, for firms with more information asymmetry, I 

expect the effects of religion on the firm’s cost of equity to be more pronounced because investors 

have to rely on the information of religion to make their judgement. Hence my fourth testable 

hypothesis:  
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H4.  The effects of religion on the firm’s cost of equity capital are more pronounced for firms with greater 

information asymmetry, proxied by age, analyst dispersion, liquidity and credit rating. 

    

2.3   Data and Variable 

2.3.1   Sample construction 

           My primary data sources are the Center for Research in Security Prices (CRSP) which 

provides stock return data, COMPUSTAT which provides financial statement data and each firm 

headquarters’ state and county code, the I/B/E/S database which provides data on analyst 

forecasts, and Religious Congregations Membership Study which provides religious data. My 

sample covers nonfinancial firms over the period from 1985 to 2008. As specified in Appendix 2-

A, the computation of the cost of equity capital requires firms to have: (i) positive one- and two-

year-ahead consensus analyst earnings forecasts, a consensus long-term growth forecast, and a 

share price in I/B/E/S; and (ii) earnings, dividends, and book value of equity in COMPUSTAT.8

                                                      
8 The data screening for these models leads to excluding lesser known firms with little or no analyst 
coverage. However, any selection bias that this restriction introduces would almost certainly work against 
my tests rejecting the null hypothesis that the religious culture affects the firm’s cost of equity capital as I 
point out that in H4 the effects of religion are more pronounced for firms with more information 
asymmetry.  

 

I follow Gebhardt, Lee, and Swaminathan (2001) and Dhaliwal, Heitzman, and Zhen (2006) by 

estimating the cost of capital as of the end of June each year t. Finally, to construct firm-specific 

controls for my regressions, I require firms to have market capitalization, shareholder equity, 

total assets, and total debt in COMPUSTAT and at least 24 monthly stock returns during the 

previous five years in CRSP. 
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2.3.2 Religious data 

            Following Hilary and Hui (2009), Dyreng, Mayew, and Williams (2010), and Grullon, 

Kanatas, and Weston (2010), I use data from the Religious Congregations Membership Study to 

create my proxies for the level of religious participation in a county. Every 10 years the 

Association of Statisticians of American Religious Bodies (ASARB) compiles data from national 

surveys on religious affiliation in the U.S.. Based on the results from these surveys, the ASARB 

prepares the Religious Congregations Membership Study, which reports county-by-county data on 

the number of churches and total adherents by religious affiliation. This report is made publicly 

available for the years 1971, 1980, 1990 and 2000 through the Association of Religion Data Archives 

(ARDA) website.  

           I measure the strength of religious activity in a county using the number of churches per 

1,000 people as CHU. I also use the total number of adherents that are affiliated to the church as a 

robustness check. The two measures are highly correlated and I generally find similar results 

using both measures. However, as Grullon, Kanatas, and Weston (2010) point out, since the 

number of adherents is more difficult to verify, the statistics may be biased upward and the bias 

may be larger for measures of Catholic adherents9

                                                      
9 See Hout and Greeley (1998) and the references therein. Overall, survey responses and self-reported 
numbers suggest that people may systematically overstate their degree of religiosity. Further, there 
appears to be more variation in the discrepancy across Catholic dioceses. 

. I then follow prior research (e.g. Hilary and 

Hui (2009), Dyreng, Mayew, and Williams (2010), and Grullon, Kanatas, and Weston (2010)) to 

fill in the missing annual values of CHU between my sample period of 1985 through 2000 by 

linear interpolation. For sample years 2001 through 2008 that follow the last ARDA year of 2000, I 

linearly extrapolate by fitting a line to the four existing ARDA datapoints. In the unreported test, 
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I run my regressions using only the years for which I have direct survey data on religiosity (1990 

and 2000). Though the sample size is much smaller, the significant results suggest that my linear 

interpolation and extrapolation does not create systematic noise in the sample. Following the 

guidelines of ARDA, I disaggregate Christian denominations into three main groups: (a) 

Catholics, (b) Evangelical Protestants, and (c) Mainline Protestants. According to the 2000 survey, 

over 90% of the religious adherents in the U.S. belong to one of these three main groups.10

2.3.3 Cost of equity capital 

  

          The majority of models estimating the ex ante cost of equity capital are rooted in Williams 

(1938) dividend discount (DD) model in which the cost of equity is the internal rate of return that 

connects current share price to the present value of the expected series of dividends per share: 

𝑃𝑡 = �
𝐷𝑡+𝜏

(1 + 𝑘)𝜏

∞

𝜏=1  

 

(2.1) 

 
 

where 𝑃𝑡 is current share price, 𝐷𝑡+𝜏 is expected dividends per share at time 𝑡 + 𝜏, and  𝑘 is the 

cost of equity capital.11

    I follow emerging cost of equity capital research (e.g. Dhaliwal, Heitzman, and Zhen 

(2006); Barth, Hodder, and Stubben (2008); Cohen, Frazzini, and Malloy (2008); Hail and Leuz 

(2009)) by relying on the mean, labeled rAVG, of four practical implementations of equation (1) to 

 

                                                      
10  Following previous literature, this paper focuses on Christian religions. Non-Christian religions 
(including Buddhism, Hinduism, Islam, and Judaism), collectively make up about 4% of the population 
according to CIA World Fact Book, 2002. 
11  It is important to note that there like all models, models estimating the cost of equity have certain 
limitations. For example, models that rely on the market price of the stock make the underlying 
assumption that this price is efficient and an accurate representation of the value of the stock.  
Assumptions of constant growth ignore the firm’s life cycle since growth will vary considerably as the firm 
matures. 

http://en.wikipedia.org/wiki/Buddhism�
http://en.wikipedia.org/wiki/Hinduism�
http://en.wikipedia.org/wiki/Islam�
http://en.wikipedia.org/wiki/Judaism�
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estimate firms’ ex ante cost of equity implied by current stock prices and analysts’ earnings 

forecasts: Ohlson and Juettner-Nauroth (2005), Easton (2004), Claus and Thomas (2001) and 

Gebhardt, Lee, and Swaminathan (2001), denoted rOJN, rMPEG, rCT and rGLS, respectively. Although 

all models share equation (1) as a starting point, they diverge on their sets of assumptions for the 

imputation of expected dividends from earnings forecasts, the choice of the explicit forecasting 

horizon, and the selection of the long-term growth rate. Although a comprehensive discussion of 

these issues is beyond the scope of this paper, I outline these models along with their underlying 

assumptions in Appendix 2-A. The cost of equity obtains directly in Ohlson and Juettner-Nauroth 

(2005). For the remaining three models, I employ numerical methods to extract the cost of equity 

from the corresponding valuation equation, restricting the solution to lie between 0% and 100%. 

Then, I subtract the 10-year Treasury bond yield (as of June of year t) from each cost of equity 

estimate to obtain the implied equity premium. Prior research stresses that this ex ante approach 

has superior construct validity than realized returns for gauging investors’ required rate of 

return12

2.3.4 Control variables 

.  

           To isolate the incremental impact of religious social norms on firms’ cost of equity, I closely 

follow extant research in choosing and specifying controls for other potential determinants; (e.g. 

                                                      
12 I focus on the ex ante cost of equity capital since recent research implies that although future realized 
returns are unbiased estimates of expected returns, they are also exceedingly noisy unless measured over 
very long time periods (e.g. Stulz (1999); Hail and Leuz (2006, 2009); Lundblad (2007); Pastor, Sinha, and 
Swaminathan (2008)). However, Elton (1999) concludes that “realized returns are a very poor measure of 
expected returns” even over a long period. Moreover, Fama and French (1997) point out that the 
uncertainty of the factor premiums and the imprecision in the factor loading estimates lead to inaccurate 
estimation of expected returns by ex post returns and asset-pricing models. See also Chava and 
Purnanandam (2010) and Chen, Chen, and Wei (2010) for recent discussions motivating the use of implied 
cost of equity instead of realized returns. 
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Gebhardt, Lee, and Swaminathan (2001); Gode and Mohanram (2003); Hail and Leuz (2006)).  

These controls are:  

    Beta (BETA):  The Capital Asset Pricing Model (CAPM) purports a positive relation between a 

firm’s beta and its expected stock returns. I control for beta, which I obtain from regressing 60 

monthly stock returns ending in June of year t on the corresponding monthly CRSP value-

weighted index returns. 13

    Book-to-market (BTM):  I follow recent equity pricing research by controlling for the book-to-

market ratio (e.g. Hail and Leuz (2006)). Previous literature (e.g. Fama and French (1992)) builds 

on empirical asset pricing research that documents higher ex post returns for firms with high 

book-to-market ratios. I measure BTM as the ratio of the book value of shareholders’ equity plus 

deferred taxes and investment tax credits (if available) minus the book value of preferred stock to 

the market value of equity.  

 I require at least 24 monthly available observations for the beta 

estimation. 

    Size (market capitalization: SIZE):  Gode and Partha (2003) argue that firm size proxies for the 

information environment in that larger firms disclose more and attract more information 

intermediaries. This, in turn, should narrow informational asymmetry between managers and 

stockholders, reducing the cost of equity capital.  

    Leverage (LEV):  In their seminal paper, Modigliani and Miller (1958) propose that the firm’s 

cost of equity incorporates an equity premium that increases linearly with leverage.  Consistent 

with this theory, Fama and French (1992) find that more levered firms earn higher subsequent 

                                                      
13 I am grateful to Professor Kenneth French for making the one-month Treasury bill rate available on his 
website at http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html 

http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html�
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stock returns. I use the debt-to-assets ratio defined as total debt divided by total assets to proxy 

for leverage, LEV. 

    Long-term growth (LTG):  La Porta (1996) reports that firms receiving high I/B/E/S long-term 

earnings growth forecasts (LTG) earn lower ex post returns, implying that analysts are overly 

optimistic about the prospects of these firms. In contrast, Gebhardt, Lee, and Swaminathan (2001) 

find that investors in high LTG firms require higher returns. Gode and Partha (2003) argue that 

firms with high LTG are inherently more risky as small errors in LTG may materially affect 

current stock prices. I include LTG measured at June of year t to control for the potential impact 

of forecast bias on equity pricing. 

    Dispersion of analyst forecasts (DISP):  Botosan, Plumlee, and Xie (2004) report that firms with 

high analyst forecast dispersion exhibit higher cost of equity on average. Gebhardt, Lee, and 

Swaminathan (2001) contend that earnings variability captures fundamental cash flow risk. 

Consistent with this argument, Rountree, Weston, and Allayannis (2008) find that future earnings 

volatility is negatively correlated with contemporaneous firm value. I control for earnings 

variability using the dispersion of analyst forecasts, DISP, measured as the coefficient of variation 

of one-year-ahead earnings forecasts as of June of year t.  

    Momentum (RET12): Guay, Kothari, and Shu (2005) find that analyst forecast sluggishness, i.e., 

their tendency to react slowly to information impounded in recent stock price movements, 

distorts implied cost of equity capital estimates. Following Guay, Kothari, and Shu (2005) and 

Chen, Chen, and Wei (2010), I control for stock price momentum, defined as the compound stock 

return over the previous twelve months, RET12. 
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    Industry membership (Industry effects): Gebhardt, Lee, and Swaminathan (2001) find that 

investors demand consistently higher discount rates in some industries (e.g. sports and leisure, 

banks, and automotive). Accordingly, I control for industry membership with dummies variables 

representing the Fama and French (1997) 48 industries.  

    Time (Year effects):  Macroeconomic conditions affect stock prices and cash flow expectations, 

which, in turn, influence equity financing costs. I use year dummies to control for changing 

macroeconomic conditions over the sample period.   

2.3.5  Descriptive statistics 

            My sample period is from 1985 to 2008. After excluding firms with headquarters located 

outside the U.S., the intersection of the four data sets leaves an unbalanced panel of 36,105 firm-

year observations comprised of 5,824 unique firms over the period 1985-2008.  

    Table 1 reports the sample’s industry (according to the Fama and French (1997) 48 

industry classification) and year distributions. Some clustering is evident in the sample with 

firms belonging to the business services and retail industries each accounting for more than 8% of 

the firm-year observations. The observations are fairly evenly dispersed over the sample period 

with a maximum of 2,023 in 1998 and a minimum of 1,179 in 1988.  

    Following Attig, El Ghoul, and Guedhami (2010) and El Ghoul, Guedhami, and Pittman 

(2010), Table 2 reports descriptive statistics on equity pricing for each model together with the 

Pearson correlations between these estimates. In Panel A, the lowest (highest) annual mean rGLS, 

rCT, rOJN, and rMPEG of rAVG estimate is 3.87% (6.53%) for 1987 (2003) with the collective mean 

(median) for all years amounting to 5.00% (4.46%). The rCT and rGLS estimates are slightly lower 

than those for rOJN and rMPEG, which reconciles with recent rankings of the individual equity 
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premium estimates (e.g. Guay, Kothari, and Shu (2005)). Reassuringly, the correlation coefficients 

between the four individual equity premium estimates in Panel B are positive and generally very 

high, supporting that they share the same underlying construct. However, there are some 

exceptions (e.g. the correlation of rCT with rMPEG is only 0.45), implying that measurement error 

likely plays some role as well. This reinforces the importance of triangulating my evidence to 

analyze whether my core results depend on how I measure equity pricing. The correlations 

between the estimates from the four individual models and rAVG vary from a low of 0.73 for rGLS to 

a high of 0.94 for rOJN. Overall, these descriptive statistics resemble those reported in Hail and 

Leuz (2006) and Dhaliwal, Heitzman, and Zhen (2006). 

    Table 3 reports summary statistics for the main religious variables used in the paper. Panel 

A reports that the typical county had approximately 0.64 churches per 1,000 people and the total 

number of adherents affiliated to a church as a fraction of county population was approximately 

63%.14

 

 Finally, the size of the standard deviations of CHU suggests a fair amount of variation in 

the measures of total religious activity across counties and for Catholic, Protestant, and 

Evangelical denominations separately. Panel B presents the number of church per 1,000 people 

by state in my sample. For each state, I report information on the distribution of CHU in my 

sample. The relative value of CHU by state is largely consistent with that of ADH documented in 

Hillary and Hui (2009) (e.g. Utah and South Dakota are among the states with the highest levels 

of religiosity). 

                                                      
14 My results are similar but different from Grullon, Kanatas, and Weston (2010) in that I report summary 
statistics of my estimation sample while Grullon, Kanatas, and Weston (2010) report summary statistics at 
the county level of the survey years. 
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2.4    Main Empirical Results 

2.4.1  Univariate evidence 

            In Table 4, I begin analyzing the importance of religiosity to equity pricing by presenting 

results from univariate tests. For the implied equity premium, I use the four underlying models 

(rOJN, rMPEG, rCT and rGLS), and, to reduce concerns that my results are an artifact of one particular 

model’s assumptions, I also consider the average estimate derived from the four models (rAVG).  

             Panel A reports the results of two-sided t-tests (Wilcoxon test) of the null hypothesis that 

the difference in the means (medians) of the cost of equity is zero when the proxy for religiosity is 

CHU. In this specification, I define a firm to be located in a more religious county if the county’s 

CHU is higher than the sample median of CHU. I find that using CHU as a measure of religiosity, 

rOJN, rMPEG, and rAVG of firms located in more religious counties are lower than peer firms located in 

less religious counties, and their differences in mean are significant at the 10% significance level. 

The results also show that rCT and rGLS of firms located in more religious counties are higher than 

peer firms located in less religious counties, however, their differences in mean are not significant 

at the 10% significance level. 

             Since my second hypothesis is that the effects of religion on the firm’s cost of equity 

capital come predominantly from Mainline Protestants, I then provide the result of the univariate 

test using the proxy of CHU_MAIN in Panel B. In this specification, I define a firm to be located in 

a more religious county if the county’s CHU_MAIN is higher than the sample median of 

CHU_MAIN. Consistent with the expectations, I find strong evidence that equity financing costs 

are lower for firms in counties with a higher proportion of Mainline Protestants relative to firms 

in counties with a lower proportion of Mainline Protestants when I separately examine each of 
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the four equity pricing models and their average estimate. Importantly, my results hold for the 

difference tests of both mean and median at the 1% significance level. The mean (median) of rAVG 

of firms in less religious counties is 5.15% (4.60%), while the mean (median) of rAVG of firms in 

more religious counties is only 4.85% (4.33%). The difference of 30 (27) basis point in means 

(medians) is also economically significant.    

            Overall, the results of the univariate tests provide some preliminary evidence that the 

religiosity surrounding a firm’s geographic location affects firms’ cost of equity capital, and this 

is mainly due to Mainline Protestants. The univariate test, however, does not control for firm 

characteristics such as size, industry and year effects. Therefore the results of the univariate tests 

may be biased. To further establish the effect of religiosity on the firm’s cost of equity premium, I 

provide the regression result in the next section.  

2.4.2   Main regressions 

    Table 5 tabulates the results of my main regressions. Following recent research, I first 

measure the firm’s cost of equity premium with the average estimate derived from four models 

(rAVG). In all these specifications, my inferences are based on consistent standard errors using the 

Newey-West specification (Newey and West (1987)). In my baseline Model (1), religiosity is 

measured by variable CHU. My results strongly support that the religiosity surrounding a firm’s 

geographic location influences its cost of equity capital. The coefficient on the variable CHU is 

negative and statically significant (t-statistic = -3.485). The effect of religiosity on firms’ cost of 

equity premium is 0.145 percentage points, which is also economically important. The other 

control variables enter significantly in the main specification with their expected signs. The result 
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from Model (1) confirms my first hypothesis that a firm’s cost of equity capital, ceteris paribus, 

decreases with the degree of religiosity surrounding a firm’s headquarter. 

             To gain insight into the influence of different religious groups, I disaggregate Christian 

denominations into three main groups: (a) Catholics, (b) Evangelical Protestants, and (c) Mainline 

Protestants, and separately or jointly include them in the regressions. I separately include the 

Catholics and Protestants variables in Models (2) and (3). In Models (4) and (5), I further divide 

Protestants into Evangelical Protestants and Mainline Protestants and test them separately. 

Comparing the religious variables from Model (2) to Model (5), I find that the variable of 

CHU_MAIN in Model (4) gives the most significant effects both in statistics (t-statistic = -3.863) 

and economics (coef. = -0.104). In Model (6), I jointly include the variables CHU_CATH and 

CHU_PROT, and in Model (7), I jointly include all three variables of CHU_CATH, CHU_MAIN, 

CHU_EVAN. The result of Model (6) shows that overall, Protestants have a more pronounced 

effect than Catholics in decreasing the firm’s cost of equity, which is consistent with the finding 

of Stulz and Williamson (2003) that Catholicism protects investors less well than Protestantism. 

In Model (7), I find that once I include all three variables in the regression, only the variable of 

CHU_MAIN is significantly negative. These results are consistent with the finding of Grullon, 

Kanatas, and Weston (2010) and support my second hypothesis that the effects of religion on a 

firm’s cost of equity capital come predominantly from Mainline Protestants. 

            As Hout and Greeley (1998) and Grullon, Kanatas, and Weston (2010) point out, the 

number of adherents is more difficult to verify, thus the statistics may be biased upward, and the 

bias may be larger for measures of Catholic adherents. Nevertheless, for a robustness check, I use 

the total number of adherents that are affiliated to a church to re-estimate my Models (1) and (7). 
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Though a little less significant 15

            To summarize, results from Table 5 support my prediction that, ceteris paribus, a firm’s 

cost of equity capital decreases with the level of religiosity surrounding a firm’s headquarters. 

The results are statistically as well as economically significant. I provide further evidence on the 

robustness of these findings in the section below. 

, results of the religiosity measure of ADH in Model (8) is 

consistent with the models where I use the number of churches per 1,000 people. Hence my 

conclusions are not sensitive to an alternative measure of religiosity.  

2.4.3     Robustness checks 

2.4.3.1 Alternative measures of the cost of equity capital 

    Results from Table 5 are based on a firm’s cost of equity premium measured as the 

average estimate derived from four models, rAVG. To see whether my findings are sensitive to the 

choice of cost of equity metric, I re-estimate the baseline regression after replacing rAVG with 

alternative proxies for the cost of equity. Results are tabulated in Table 6. The first four columns 

are devoted to the individual elements of rAVG. Except for rCT, the coefficients on CHU are negative 

and statistically significant for the cost of equity estimates rOJN, rMPEG, and rGLS.   

             For the remainder of Table 6, I consider other proxies of the equity premium that have 

been used in empirical studies (e.g. Francis, et al. (2005); Botosan and Plumlee (2005); Guay, 

Kothari, and Shu (2005)). In Model (5), I focus on the equity premium estimated according to the 

infinite horizon Gordon model and the finite horizon Gordon model (Gordon and Gordon (1997)) 

in Model (6). I also consider the equity premium implied by the Price-Earnings-Growth (PEG) 
                                                      
15 If I restrict my sample to years prior to 2002 (the year of the passage of the Sarbanes-Oxley Act), ADH is 
significant at the 1% level. 
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ratio based on short-term earnings forecasts in Model (7) and longer-term forecasts in Model (8), 

as well as the industry-adjusted forward Earnings-Price (EP) ratio in Model (9). In line with my 

prediction, the coefficient of CHU is statically and economically significant for each of these costs 

of equity estimates. The other control variables enter significantly into the main specification with 

their expected signs. 

2.4.3.2 Noise in analyst forecasts 

              Several studies show that the well-documented upward bias in analyst forecasts inflates 

implied cost of equity capital estimates (e.g. Easton (2006)). Papers by Claus and Thomas (2001), 

Botosan and Plumlee (2005), and Easton and Sommers (2007) suggest that it is important to 

remove bias from analyst forecasts when estimating the cost of equity capital. Easton and 

Monahan (2005) report that adjusting for analyst forecast bias could provide a more reliable cost 

of equity capital proxy. Therefore, I consider whether my evidence is sensitive to distortions in 

implied equity premiums stemming from analysts’ optimism. Specifically, I measure optimism 

using the signed forecast error defined as the difference between the one-year-ahead consensus 

earnings forecast and realized earnings deflated by June-end stock price. In an initial pass at 

tackling this issue, I include the forecast error as another explanatory variable in my baseline 

model. The results presented in Model (1) of Table 7 find that forecast error (FERROR) loads 

positively, consistent with analyst optimism inflating the equity premium estimates. However, 

more relevant for my purposes, the coefficient on CHU remains negative and statistically 

significant at the 1% significance level when I control for forecast bias.  

              Model (2) of Table 7 presents regression results after dropping the top 50 percent of firm-

year observations with extreme optimistic earnings forecasts. Despite the reduction in power in 
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these smaller samples, I still find that CHU exhibits a negative and significant coefficient at the 1% 

significance level. Model (3) of Table 7 presents the results of the Weighted Least-square (WLS) 

regressions. WLS gives less weight to observations with high FERROR and this mitigates analyst 

forecast bias. Finally, I re-estimate the implied cost for equity capital using January-end prices 

instead of June-end prices to allow analysts to incorporate into their forecasts the recent price 

movements (Guay et al., 2005; Hail and Leuz, (2006)). The results reported in Models (3) and (4) 

strongly corroborate my earlier evidence. Collectively, the results from Table 7 imply that noise 

in analyst forecasts is not responsible for my earlier findings.   

2.4.3.3 Omitted variables 

              Another related concern is the possibility that my results are driven by an unspecified 

omitted variable. I perform several tests to further mitigate this concern.  

              First, I add an array of additional variables to my basic specifications. Following Hilary 

and Hui (2009), I collect demographic data on population, education, senior ratio, male-to-female 

ratio, income, minorities ratio, and marriage ratio at the county level from the 1980, 1990, and 

2000 U.S. Census. Population is the total population of the county where the firm is located. 

Education is defined as the population finishing a bachelor's degree or higher in a county divided 

by the total population of that county where the firm is located. Male-to-female ratio is defined as 

the population of males living in a county divided by the population of females. Income is 

defined as the median of household income of the county where the firm is located. The 

minorities ratio is defined as the population of minorities living in a county divided by the 

population of that county where the firm is located. Marriage ratio is defined as the population of 

married people living in a county divided by the population of that county where the firm is 
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located. I use linear interpolations of Census data in off-Census years between 1980 and 2000, and 

use extrapolations for years after 2000. Model (1) in Table 8 presents the result after controlling 

for various county level demographic variables and shows the religious effect I find in Table 5 is 

not due to other county-level demographic characteristics.  

              El Ghoul, et al. (2010) find that firms located outside of financial centers exhibit a higher 

cost of equity capital, consistent with investors rationally requiring a premium to compensate for 

information asymmetry. Therefore, in Model (2) of Table 8, I control for FINANCE, which is 

defined as the natural logarithm of distance in kilometers 16

                                                      
16 I use the standard Great Circle Distance Formula to compute the distance d(a,b) in kilometers between 
two points, a and b: 

 from firms’ headquarter to the 

nearest city center of six financial centers of Boston, Chicago, Los Angeles, New York, 

Philadelphia, and San Francisco as identified by Christoffersen and Sarkissian (2009) and El 

Ghoul, et al. (2010). My result could also be driven from the urban/rural effects, which also proxy 

for information asymmetry. To exclude this possibility, I control for the variable METRO 

following Loughran and Schultz (2005) and John, Knyazeva, and Knyazeva (2011). METRO is 

defined as a dummy that is equal to 1 if the firm is located in one of the ten largest metropolitan 

areas of New York, Los Angeles, Chicago, Washington-Baltimore, San Francisco, Philadelphia, 

Boston, Detroit, Dallas, and Houston as identified by the 2000 Census, and 0 otherwise. Models (2) 

and (3) of Table 8 show that after controlling for the distance to financial center effects or the 

urban effects, my conclusions continue to hold. 

d(a, b) = arcos[cos(a1)cos(a2)cos(b1)cos(b2)+cos(a1)sin(a2)cos(b1)sin(b2)+sin(a1)sin(b1)]· r, 

where a1 and b1 (a2 and b2) are the latitudes (longitudes) of the points a and b, respectively, and r is the 
radius of the earth.  
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     To control for other possible omitted variables at the state, county or firm level, I also 

estimate my main specification by using state, county or firm-level fixed effects, and the results 

are presented in Models (4) to (6) in Table 8. Finally, I present the result using firm random 

effects in Model (7). In all specifications, CHU remains highly significant both in economic and 

statistical terms. 

2.4.3.4 Endogeneity issues 

   Studies that examine corporate location are built on the premise that corporate location 

decisions are exogenous, and my study is no exception (e.g. Loughran and Schultz (2005); 

Loughran (2007); John, Knyazeva, and Knyazeva (2011)). In my context the potential endogeneity 

issue refers to the possibility that a firm chooses to locate in a more religious area in order to 

reduce its cost of equity capital. However, the extant literature suggests that endogeneity should 

not be a concern since firm headquarter location is determined by proximity to customers, 

suppliers, and production inputs rather than, in my case, lower cost of equity capital. 

Nevertheless, I follow the literature in addressing this concern. Results are tabulated in Table 9. 17

    First, I follow Masulis, Wang, and Xie (2009), John, Knyazeva, and Knyazeva (2011), and 

El Ghoul, et al. (2010) in Model (1) by restricting the analysis to the firms that existed prior to the 

start of my sample period (1985-2008). The evidence from the “Pre-1985” sample concludes that 

my full-sample results on CHU persist. Second, as argued by Loughran and Schultz (2005), John, 

Knyazeva, and Knyazeva (2011), and El Ghoul, et al. (2010), firms operating in the Agriculture, 

Mining, and Utilities sectors, in particular, are located in areas reflecting the nature of their 

 

                                                      
17  An ideal way to test causality would be to examine firms that change their headquarters, however after 
combining our sample with the Compact Disclosure (which provides the historical location data), there are 
only 30 relocating firms and among them only 15 firms having data both before and after relocating, which 
prevents me from performing a reliable event-study test. 
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production process (e.g. proximity to their production inputs, resources, and customers).  In 

other words, it is highly unlikely that location decisions of such firms are motivated by cost of 

equity capital implications. Accordingly, in Models (2), I re-estimate my baseline model by 

restricting my sample to the Agriculture, Mining, and Utilities sectors. Despite the resulting 

smaller sample size, CHU still enters significantly and negatively in Model (2). The results of 

Models (1) and (2) provide strong evidence that my conclusion is free of self-selection bias. 

            Finally, I employ a two-stage least squares to investigate whether the relation found in the 

previous specifications are causally linked. Hillary and Hui (2009) argue that using a 2SLS 

approach not only mitigates the effect of any potential measurement errors in the level of 

religiosity, but also removes estimation bias caused by an omitted correlated variable if the 

instruments are uncorrelated with this omitted variable and are sufficiently correlated with the 

endogenous elements of the variable of interest (e.g. Wooldridge (2003)). Following Hillary and 

Hui (2009), the instruments used here are CHU and county population both lagged by three years. 

Results are reported in Model (3). Consistent with my previous findings, higher religiosity is 

associated with a lower cost of equity capital.   

    Overall, Tables 6 to 9 provide more assurance that the effects of religiosity on a  firm’s cost 

of equity are robust to the use of alternative measures of religiosity, alternative definitions of 

dependent variables, controlling for noise in analyst forecasts, introducing additional explanatory 

variables and addressing potential endogeneity issues. 

2.5   Religion, Corporate Governance, and Information Asymmetry 

2.5.1 Effects of religion and corporate governance variables 



39 
 

            To test my third hypothesis that the effects of religiosity on the firm’s cost of equity capital 

are more pronounced for firms lacking alternative regulation mechanisms, I first use the median 

of institutional ownership to divide my sample into firms with low institutional ownership and 

high institutional ownership. Results of estimating Model (1) and (2) are reported in Table 10.  

Consistent with my conjecture, the coefficient on CHU is negative (coef. = -0.240) and highly 

significant for firms with low institutional ownership, whereas the coefficient is smaller in 

magnitude (coef. = -0.001) and not significant for firms with high institutional ownership. A 

recent paper by Attig, El Ghoul, and Guedhami (2010) shows that long-term institutional 

investors are associated with lower  cost of equity than short-term institutional investors, 

supporting a more valuable governance role by the former. In Models (3) and (4), I compare the 

impact of religiosity on the firm’s cost of equity between low long-term institutional ownership 

and high long-term institutional ownership18

            Overall, my Table 10 provides strong evidence supporting my third hypothesis that the 

effects of religiosity on the firm’s cost of equity capital are more pronounced for firms lacking 

alternative regulation mechanisms. 

. The coefficient on CHU is negative (coef. = -0.234) 

and highly significant for firms with low long-term institutional ownership, whereas the 

coefficient is smaller in magnitude (coef. = -0.026) and not significant for firms with high long-

term institutional ownership. Besides the cross-sectional variation in institutional ownership, I 

also provide the sample of Pre-SOX observations in Model (5) and Post-SOX observations in 

Model (6). I find that CHU is negative (coef. = -0.192) and highly significant prior to 2002, but 

positive (coef. = 0.005) though not significant after 2002, the year of the passage of SOX.  

                                                      
18 I follow Gaspar, Massa, and Matos (2005) in classifying and calculating long-term and short-term 
institutional ownership by average portfolio turnovers of the past four quarters. 
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2.5.2 Effects of religion across information asymmetry variables 

      To more closely investigate my fourth hypothesis, I examine whether the religious effects 

are more pronounced for stocks with greater information asymmetry. Specifically, using 

standard information asymmetry variables (age, dispersion of analyst forecasts, stock liquidity, 

and credit ratings), I divide stocks into those with high information asymmetry and those with 

low information asymmetry based on the sample median of each information asymmetry 

variable (except for credit rating which examines only the presence or absence of a rating) and re-

estimate Model (1) of Table 5 in Table 11. 

      Table 11 shows how the effect of religiosity on cost of equity varies with information 

asymmetry variables. Models (1) and (2) compare the impact of religiosity on the firm’s cost of 

equity between young firms and old firms 19. Consistent with my conjecture, the coefficient on 

CHU is negative (coef. = -0.219) and significant for young firms, whereas the coefficient is smaller 

in magnitude (coef. = -0.083) and not significant for older firms. In models (3) and (4), I compare 

the impact of religiosity on firms’ cost of equity between firms with high analyst forecast 

dispersion and low analyst forecast dispersion. The coefficient on the CHU is negative (coef. = -

0.177) and significant for firms with high analyst forecast dispersion, whereas the coefficient is 

significant but smaller in magnitude (coef. = -0.082) for firms with low analyst forecast dispersion. 

I compare the impact of religiosity on firms’ cost of equity for firms with liquid and illiquid 

stocks in Models (5) to (8). I use the Amihud ratio (Amihud (2002)) and percentage of trading 

days with zero returns (Lesmond, Ogden, and Trzcinka (1999)) to measure illiquidity. 20

                                                      
19 Age is measured as the number of days since firm i was first listed on CRSP divided by 365 at the end of 
year t-1.  

 The 

20 In a comprehensive study examining the reliability of the widely used proxies for liquidity, Goyenko 
Goyenko, Holden, and Trzcinka (2009) demonstrate that Amihud’s (2002) measure is a good proxy for 
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results show that CHU is significantly negative for firms with more illiquidity, but not significant 

for firms with less illiquidity. 

      I also partition firms into two groups, one with credit-rating (13,462 firms) and another 

without credit-rating (21,454 firms) and present the results in Models (9) and (10). Again, I find 

that the coefficient on CHU is negative (-0.155) and statistically significant for firms without 

credit-rating, but is smaller in magnitude (-0.098) and not statistically significant for firms with 

credit-rating. 

     Overall, the results from Table 11 show that the effects of religion on the cost of equity 

capital are particularly strong for stocks with high information asymmetry, consistent with my 

fourth hypothesis. More importantly, it provides supporting evidence that religiosity decreases 

the firm’s cost of equity by providing a signal of rational choice under uncertainty. 

 

2.6   Conclusions 

         Religion has long been part of economic thought. Weber (1905), Grier (1997), Treisman 

(2000), Guiso, Sapienza, and Zingales (2003, 2004, 2006), and Stulz and Williamson (2003) 

emphasize the importance of religion for economic development. However, the idea that religion 

facilitates economic development is not without critics. In a more recent and influential study, 

Hilary and Hui (2009) find that U.S. firms located in more religious counties display lower 

investments in R&D and capital expenditures, and experience lower growth.  

                                                                                                                                                                              
price impact.  However, in untabulated results, I find that my conclusions hold when I replace ILLIQ with 
average effective bid-ask spread (Roll (1984)) over the fiscal year.  
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              In this paper, I seek to provide additional evidence on this ongoing debate by 

investigating the relation between the extent of religiosity surrounding a firm’s headquarters and 

the firm’s cost of equity capital.  Specially, I find that firms located in more religious counties 

exhibit a lower equity premium. My evidence is robust to a battery of sensitivity tests, including 

alternative assumptions and model specifications, additional controls for noise in analyst 

forecasts, and various approaches to address endogeneity. Further tests suggest that the effects of 

religion on the firm’s cost of equity capital come predominantly from Mainline Protestants.  

             I also find that the effects of religiosity on a firm’s cost of equity capital are more 

pronounced for firms and during periods lacking alternative regulation mechanisms measured 

by lower institutional ownership and the pre-SOX era. This suggests that regulation and religion 

are substitute mechanisms for monitoring and control. Finally, I find that the effects of religion on 

the firm’s cost of equity capital are more pronounced for firms with greater information 

asymmetry. By examining the relationship between religiosity and firm value at the firm level, 

my results provide robust evidence supporting the traditional view that religion facilitates 

economic development. 
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Table 2-1   Sample Breakdown by Industry and Year 

Industry N % Industry N % 
Agriculture 116 0.32 Measuring & Control Equipment 873 2.42 
Food Products 733 2.03 Business Supplies 699 1.94 
Candy & Soda 73 0.20 Shipping Containers 196 0.54 
Beer & Liquor 154 0.43 Transportation 1,269 3.51 
Tobacco Products 31 0.09 Wholesale 1,342 3.72 
Recreation 253 0.70 Retail  3,035 8.41 
Entertainment 536 1.48 Restaurants, Hotels, Motels 815 2.26 
Printing & Publishing 491 1.36 Almost Nothing 350 0.97 

Consumer Goods 856 2.37 Total 36,105 100 
Apparel 588 1.63    
Healthcare 780 2.16 Year  N % 
Medical Equipment 1,152 3.19 1985 1,189 3.29 
Pharmaceutical Products 1,133 3.14 1986 1,228 3.40 
Chemicals 1,008 2.79 1987 1,213 3.36 
Rubber & Plastic Products 323 0.89 1988 1,179 3.27 
Textiles 319 0.88 1989 1,215 3.37 
Construction Materials 846 2.34 1990 1,305 3.61 
Construction 462 1.28 1991 1,296 3.59 
Steel Works 606 1.68 1992 1,333 3.69 
Fabricated Products 118 0.33 1993 1,389 3.85 
Machinery 1,506 4.17 1994 1,588 4.40 
Electrical Equipment 559 1.55 1995 1,711 4.74 
Automobiles & Trucks 778 2.15 1996 1,926 5.33 
Aircraft 260 0.72 1997 1,945 5.39 
Shipbuilding, Railroad Equipment 140 0.39 1998 2,023 5.60 
Defense 102 0.28 1999 1,934 5.36 
Precious Metals 73 0.20 2000 1,725 4.78 
Non-Metallic & Industrial Metal Mining 127 0.35 2001 1,367 3.79 
Coal 59 0.16 2002 1,394 3.86 
Petroleum & Natural Gas 1,385 3.84 2003 1,374 3.81 
Utilities 2,511 6.95 2004 1,595 4.42 
Communication 849 2.35 2005 1,574 4.36 
Personal Services 485 1.34 2006 1,555 4.31 
Business Services 3,920 10.86 2007 1,563 4.33 
Computers 1,757 4.87 2008 1,484 4.11 
Electronic Equipment 2,437 6.75 Total 36,105 100 

This table presents the industry (according to the 48 industry group affiliations in Fama and French, 1997) and 
calendar year distributions for the 36,105 observations representing 5428 unique firms comprising the sample 
between 1985 and 2008. 



 
 

 
 

                   Table 2-2   Descriptive Statistics and Correlation Coefficients for Implied Equity Premium 
Estimates 

Panel A. Descriptive Statistics  
Variable Mean Q1 Median Q3 St. Dev. 
rOJN 6.25 4.15 5.62 7.66 3.31 
rMPEG 6.29 3.29 5.22 8.09 4.76 
rCT 3.96 2.32 3.45 4.97 3.23 
rGLS 3.50 1.80 3.38 5.03 2.66 

rAVG 5.00 3.09 4.46 6.26 2.93 
1985 4.29 2.14 3.41 5.57 3.38 
1986 4.45 2.49 3.72 5.65 3.04 
1987 3.87 2.18 3.37 4.91 2.62 
1988 4.04 2.23 3.43 5.09 2.94 
1989 4.07 2.45 3.53 5.07 2.67 
1990 4.37 2.34 3.56 5.51 3.23 
1991 4.39 2.34 3.68 5.77 3.06 
1992 5.40 3.29 4.72 6.80 3.17 
1993 5.49 3.59 4.93 6.64 2.72 
1994 4.71 3.00 4.17 5.77 2.60 
1995 5.29 3.63 4.74 6.40 2.63 
1996 4.24 2.53 3.71 5.55 2.55 
1997 4.57 2.83 4.02 5.75 2.63 
1998 5.48 3.56 4.94 6.74 2.92 
1999 5.43 3.17 5.01 6.98 3.32 
2000 5.76 3.08 5.24 7.69 4.10 
2001 5.36 3.21 4.75 6.82 3.29 
2002 5.72 3.83 5.10 6.91 2.86 
2003 6.53 4.77 6.04 7.68 2.64 
2004 5.01 3.53 4.54 6.02 2.28 
2005 5.40 4.02 4.98 6.33 2.14 
2006 4.87 3.43 4.46 5.74 2.25 
2007 4.33 3.01 3.96 5.18 1.98 
2008 6.12 4.39 5.57 7.19 2.69 

Panel B. Correlation Coefficients 
 rOJN rMPEG rCT rGLS rAVG 
rOJN 1.00     
rMPEG 0.89 1.00    
rCT 0.61 0.45 1.00   
rGLS 0.54 0.51 0.52 1.00  
rAVG 0.94 0.90 0.75 0.73 1.00 

This table presents the equity premium estimates’ distribution statistics and correlation coefficients for the 
36,105 firm-year observations comprising the sample between 1985 and 2008. Panel A provides the mean, 
first quartile, median, third quartile, and standard deviation. Panel B shows Pearson pair-wise correlations. 
rAVG is the average implied cost of equity premium obtained from four models developed by Ohlson and 
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Juettner-Nauroth (2005), Easton (2004), Claus and Thomas (2001), and Gebhardt, Lee, and Swaminathan 
(2001), which I denote rOJ,rES, rCT, and rGLS, respectively. Appendix 2A provides details on the implementation 
of the four models. All correlation coefficients are significant at the 1% level. 

Table 2-3   Descriptive Statistics for Regression Variables 

Panel A.  

 
Mean Q1 Median Q3 St. Dev. 

CHU 0.64 0.46 0.54 0.67 0.33 

CHU_CATH 0.06 0.03 0.05 0.09 0.04 

CHU_PROT 0.47 0.31 0.38 0.51 0.29 

   CHU_MAIN 0.20 0.12 0.18 0.24 0.14 

   CHU_EVAN 0.27 0.15 0.21 0.30 0.21 
ADH 0.63 0.52 0.62 0.72 0.15 
BETA 1.15 0.68 1.07 1.50 0.69 
BTM 0.55 0.30 0.48 0.73 0.35 
SIZE 6.45 5.24 6.36 7.52 1.68 
LEV 0.22 0.06 0.21 0.35 0.17 
LTG 17.34 11.41 15.00 20.83 9.46 
DISP 0.10 0.02 0.04 0.09 0.21 
RET12 0.19 -0.10 0.11 0.37 0.49 

Panel B. Number of churches per 1,000 persons by state (‰) 

State Mean Q1 
Media

n Q3 
St. 

Dev. State Mean Q1 
Media

n Q3 
St. 

Dev. 

AK 0.84 0.80 0.86 0.87 0.04 MT 1.11 1.05 1.07 1.16 0.10 

AL 1.31 1.16 1.23 1.26 0.43 NC 1.02 0.73 0.89 1.09 0.44 

AR 1.57 1.12 1.54 1.74 0.48 ND 0.98 0.93 0.98 1.05 0.06 

AZ 0.53 0.49 0.52 0.55 0.04 NE 0.82 0.68 0.69 0.80 0.40 

CA 0.43 0.40 0.42 0.44 0.05 NH 0.55 0.48 0.49 0.55 0.17 

CO 0.59 0.48 0.65 0.68 0.12 NJ 0.54 0.50 0.54 0.57 0.08 

CT 0.55 0.54 0.54 0.55 0.06 NM 0.58 0.56 0.57 0.58 0.04 

DE 0.60 0.56 0.56 0.57 0.09 NV 0.39 0.35 0.38 0.41 0.06 

FL 0.52 0.41 0.47 0.63 0.14 NY 0.49 0.43 0.44 0.52 0.17 

GA 0.68 0.55 0.58 0.63 0.35 OH 0.70 0.57 0.66 0.76 0.22 

HI 0.62 0.53 0.59 0.65 0.15 OK 0.92 0.88 0.91 0.92 0.11 

IA 1.12 0.78 0.84 1.54 0.53 OR 0.70 0.62 0.71 0.74 0.12 

ID 0.93 0.87 0.90 0.92 0.15 PA 0.80 0.62 0.74 0.82 0.31 

IL 0.50 0.43 0.44 0.45 0.19 RI 0.54 0.53 0.55 0.56 0.05 

IN 0.97 0.67 0.77 1.24 0.42 SC 1.30 0.87 1.21 1.57 0.42 

KS 0.86 0.54 0.57 0.98 0.46 SD 1.42 1.11 1.11 1.47 0.53 

KY 0.88 0.79 0.86 0.86 0.24 TN 1.09 0.99 1.05 1.23 0.40 

LA 0.66 0.52 0.54 0.68 0.29 TX 0.54 0.47 0.49 0.57 0.14 

MA 0.51 0.48 0.50 0.52 0.05 UT 1.69 1.53 1.54 1.57 0.38 

MD 0.60 0.52 0.56 0.63 0.19 VA 0.70 0.42 0.44 0.77 0.51 

ME 0.85 0.78 0.80 0.84 0.18 VT 1.07 0.66 1.32 1.40 0.39 

MI 0.64 0.47 0.49 0.77 0.23 WA 0.65 0.61 0.63 0.65 0.08 

MN 0.67 0.58 0.59 0.60 0.31 WI 0.73 0.54 0.63 0.73 0.34 
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MO 0.80 0.56 0.77 0.82 0.41 WV 1.62 1.52 1.62 1.70 0.18 

MS 1.60 1.32 1.63 1.99 0.45       

This table presents the regression variables’ distribution statistics for the 36,105 firm-year observations 
comprising the sample between 1985 and 2008. Panel A provides the mean, first quartile, median, third 
quartile, and standard deviation of the regression variables. Variables are as defined in appendix 2-B. Panel 
B shows the mean, first quartile, median, third quartile, and standard deviation of the number of churches 
per 1,000 persons (CHU) by state. 



 
 

 
 

Table 2-4   Univariate Tests 

Panel A. Mean and median tests by CHU 
 Means  Medians  
  CHU ≤ 

Median CHU > Median Difference CHU ≤ 
Median CHU > Median Difference 

rOJN 6.31 6.19 3.64*** 5.66 5.57 8.59*** 
rMPEG 6.37 6.20 3.26*** 5.30 5.15 13.92*** 
rCT 3.94 3.98 -1.05 3.41 3.50 14.00*** 
rGLS 3.47 3.52 -1.60 3.40 3.37      0.61 

rAVG 5.02 4.97 1.70* 4.47 4.45      0.31 
Panel B. Mean and median tests by CHU_MAIN 

 Means  Medians  
  CHU_MAIN 

≤ Median 
CHU_MAIN > 

Median Difference CHU_MAIN 
≤ Median 

CHU_MAIN > 
Median Difference 

rOJN 6.43 6.08 10.00*** 5.78 5.46 92.05*** 
rMPEG 6.54 6.03 10.17*** 5.48 4.97 130.06*** 
rCT 4.02 3.89 3.91*** 3.49 3.42 9.80*** 
rGLS 3.60 3.40 7.08*** 3.52 3.24 71.88*** 

rAVG 5.15 4.85 9.64*** 4.60 4.33 82.60*** 
This table presents results from univariate tests that compare the equity premium (rAVG) for firms located in 
less religious counties and more religious counties as determined by the median number of churches per 
1,000 people.  rAVG is the average implied cost of equity premium obtained from four models developed by 
Ohlson and Juettner-Nauroth (2005), Easton (2004), Claus and Thomas (2001), and Gebhardt, Lee, and 
Swaminathan (2001).  Appendix 2A provides details on the implementation of the four models. For the 
difference of mean test, t-statistics based on the two sided t-tests are reported, and for the difference of 
median test, Chi-statistics based on the Wilcoxon test are reported. ***, **, and * denote statistical significance 
at the 1%, 5%, 10% levels, respectively. 



 
 

 
 

Table 2-5   Results of Regressing Implied Equity Premium on Religiosity Proxies 
 
  (1) (2) (3) (4) (5) (6) (7) (8) 
CHU -0.145***        
 (-3.485)        
  
CHU_CATH  -0.048**    -0.049** 0.008  

  (-2.134)    (-2.167) (0.258)  
  CHU_PROT   -0.079**   -0.080**   
   (-2.428)   (-2.455)   
    
CHU_MAIN    -0.104***   -0.122***  

    (-3.836)   (-3.334)  
    
CHU_EVAN     -0.004  0.041  

     (-0.136)  (1.208)  
ADH        -0.129** 

        (-2.100) 
BETA 0.053** 0.057** 0.055** 0.051** 0.059** 0.052** 0.052** 0.056** 

 (2.058) (2.229) (2.129) (1.997) (2.311) (2.035) (2.024) (2.191) 
BTM 1.706*** 1.706*** 1.706*** 1.703*** 1.706*** 1.706*** 1.701*** 1.708*** 

 (26.377) (26.371) (26.381) (26.307) (26.380) (26.377) (26.288) (26.404) 
SIZE -0.374*** -0.371*** -0.373*** -0.373*** -0.371*** -0.373*** -0.372*** -0.370*** 

 (-31.305) (-31.022) (-31.160) (-31.200) (-30.988) (-31.157) (-31.067) (-30.902) 
LEV 2.940*** 2.938*** 2.944*** 2.943*** 2.941*** 2.942*** 2.942*** 2.944*** 

 (27.140) (27.135) (27.173) (27.166) (27.145) (27.174) (27.182) (27.154) 
LTG 0.087*** 0.087*** 0.087*** 0.086*** 0.087*** 0.086*** 0.086*** 0.087*** 

 (32.109) (32.165) (32.134) (31.953) (32.278) (31.996) (31.944) (32.284) 
DISP 2.218*** 2.225*** 2.222*** 2.219*** 2.227*** 2.220*** 2.219*** 2.224*** 

 (19.434) (19.480) (19.454) (19.431) (19.494) (19.440) (19.439) (19.475) 
RET12 -1.572*** -1.571*** -1.571*** -1.572*** -1.571*** -1.571*** -1.573*** -1.572*** 

 (-50.619) (-50.590) (-50.587) (-50.645) (-50.570) (-50.606) (-50.674) (-50.597) 
INTERCEPT 4.861*** 4.433*** 4.319*** 4.026*** 4.878*** 3.832*** 4.276*** 5.742*** 

 (21.970) (14.560) (13.116) (12.613) (15.792) (9.886) (10.004) (12.559) 
Year effects Yes Yes Yes Yes Yes Yes Yes Yes 
Industry 
effects Yes Yes Yes Yes Yes Yes Yes Yes 

N 36,105 36,105 36,105 36,105 36,105 36,105 36,105 36,105 
This table reports results from regressing the implied equity premium (rAVG) on religiosity proxies and 
controls over the period 1985-2008.  rAVG is the average implied cost of equity premium obtained from four 
models developed by Ohlson and Juettner-Nauroth (2005), Easton (2004), Claus and Thomas (2001), and 
Gebhardt, Lee, and Swaminathan (2001). Appendix 2A provides details on the implementation of the four 
models. Appendix 2B outlines definitions and data sources for the regression variables. Unreported 
industry controls are based on the Fama and French (1997) industry classification. Newey-West t-statistics 
are reported inside the parentheses and ***, **, and * denote statistical significance at the 1%, 5%, 10% 
levels, respectively. 
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  Table 2-6   Results of Regressing Individual and Alternative Implied Equity Premiums on Religiosity Proxies and Controls 

 Individual Implied Equity Premium Estimates Infinite  
Horizon 
Gordon  
Model 

Finite  
Horizon 
Gordon  
Model 

PEG 
Short-Term 

PEG 
Long-Term 

EP Ratio 
 

rOJN rMPEG rCT rGLS 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) 
CHU -0.136*** -0.231*** -0.063 -0.150*** 0.165*** -0.122** -0.315*** -0.238*** -0.079* 
 (-2.940) (-3.468) (-1.020) (-4.221) (3.443) (-2.509) (-5.039) (-4.596) (-1.738) 
BETA 0.021 0.282*** -0.272*** 0.181*** -0.575*** -0.289*** 0.476*** -0.303*** -0.088*** 
 (0.724) (7.076) (-8.834) (8.712) (-18.452) (-9.154) (12.235) (-7.146) (-3.314) 
BTM 1.395*** 1.882*** 0.462*** 3.084*** 0.969*** 1.722*** 1.630*** 1.373*** 1.341*** 
 (19.531) (17.984) (5.314) (55.196) (11.040) (21.138) (16.929) (16.302) (15.480) 
SIZE -0.358*** -0.527*** -0.266*** -0.346*** 0.259*** -0.303*** -0.642*** -0.482*** -0.254*** 
 (-26.551) (-28.432) (-18.437) (-32.868) (19.200) (-20.436) (-37.298) (-28.443) (-17.483) 
LEV 3.103*** 4.194*** 2.833*** 1.630*** 0.792*** 3.264*** 3.942*** 3.348*** 2.311*** 
 (26.108) (24.592) (19.810) (16.843) (6.055) (24.294) (24.627) (22.120) (19.366) 
LTG 0.119*** 0.070*** 0.135*** 0.022*** 1.058*** 0.142*** 0.092*** 0.465*** -0.055*** 
 (41.032) (19.414) (35.388) (10.906) (173.360) (34.740) (26.416) (70.230) (-25.786) 
DISP 3.288*** 7.551*** -1.518*** -0.448*** 0.553*** -1.524*** 7.374*** -1.749*** -4.929*** 
 (24.631) (38.214) (-9.938) (-5.991) (4.716) (-13.712) (38.146) (-12.359) (-62.707) 
RET12 -1.590*** -1.954*** -1.365*** -1.377*** -0.310*** -1.798*** -1.832*** -2.125*** -1.203*** 
 (-47.402) (-41.918) (-37.542) (-52.576) (-8.065) (-47.828) (-40.429) (-40.368) (-36.210) 
INTERCEPT 5.105*** 6.104*** 3.142*** 5.094*** -6.637*** 2.184*** 6.333*** 2.354*** 7.852*** 
 (20.850) (18.626) (12.067) (25.751) (-27.057) (7.720) (20.172) (7.049) (15.486) 
Year effects Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Industry effects Yes Yes Yes Yes Yes Yes Yes Yes Yes 
N 36,105 36,105 36,105 36,105 36,105 36,105 36,105 36,105 36,105 
This table presents results from regressing individual cost of equity premium estimates (Models 1-4) and alternative cost of equity premium 
estimates (Models 5-9) on religiosity proxies and controls over the period 1985-2008. I estimate the cost of equity capital from applications 
developed by Ohlson and Juettner-Nauroth (2005) in Model 1, Easton (2004) in Model 2, Claus and Thomas (2001) in Model 3, Gebhardt, Lee, and 
Swaminathan (2001) in Model 4, the infinite and finite horizon Gordon model in Model 5 and 6, the equity premium implied by the Price-
Earnings-Growth (PEG) ratio based on one- and two-year-ahead earnings forecasts in Model 7, four- and five-year-ahead earnings forecasts in 
Model 8, and the earnings-to-price ratio in Model 9. Appendix 2A provides details on the implementation of the four models. Appendix 2B 
outlines definitions and data sources for the regression variables. Unreported industry controls are based on the Fama and French (1997) industry 
classification. Newey-West t-statistics are reported inside the parentheses and ***, **, and * denote statistical significance at the 1%, 5%, 10% 
levels, respectively. 
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Table 2-7   Regressing Implied Equity Premium on Religiosity Proxies while Controlling for  
Noise in Analyst Forecasts 

  
FERROR 

Exclude 50%  
optimistic  
forecasts 

WLS (Weights 
=FERROR) 

COE based on  
January stock  

prices 
 (1) (2) (3) (4) 
CHU -0.117*** -0.124*** -0.022*** -0.202*** 
 (-2.885) (-2.768) (-4.239) (-4.849) 
BETA 0.032 0.036 -0.001 -0.060** 
 (1.283) (1.240) (-0.344) (-2.137) 
BTM 1.601*** 1.810*** 0.070*** 2.587*** 
 (25.460) (22.779) (6.616) (36.569) 
SIZE -0.328*** -0.312*** -0.022*** -0.405*** 
 (-28.570) (-24.575) (-14.236) (-31.599) 
LEV 2.593*** 2.277*** 0.210*** 3.221*** 
 (24.914) (18.189) (12.619) (29.683) 
LTG 0.082*** 0.062*** 0.005*** 0.085*** 
 (30.840) (19.178) (10.252) (27.518) 
DISP 1.576*** 1.856*** 0.390*** 1.669*** 
 (13.904) (8.636) (15.999) (14.965) 
RET12 -1.260*** -1.075*** -0.144*** 0.263*** 
 (-41.277) (-29.342) (-30.331) (7.057) 
FERROR 17.417***    
 (26.473)    
INTERCEPT 4.553*** 4.609*** 0.058 4.968*** 
 (22.929) (21.801) (1.579) (21.446) 
Year effects Yes Yes Yes Yes 
Industry effects Yes Yes Yes Yes 
N 34,674 17,337 34,674 35,937 
This table examines the robustness of regressing the implied equity premium (rAVG) on religiosity 
proxies and controls for noise in analyst forecasts over the period 1985-2008. rAVG is the average 
implied cost of equity premium obtained from four models developed by Ohlson and Juettner-
Nauroth (2005), Easton (2004), Claus and Thomas (2001), and Gebhardt, Lee, and Swaminathan 
(2001).  Appendix 2A provides details on the implementation of the four models. Appendix 2B 
outlines definitions and data sources for the regression variables. Unreported industry controls are 
based on the Fama and French (1997) industry classification. Newey-West t-statistics are reported 
inside the parentheses and ***, **, and * denote statistical significance at the 1%, 5%, 10% levels, 
respectively. 
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Table 2-8   Regressing Implied Equity Premium on Religiosity Proxies with Robustness 
Checks for Omitted Variables 

 County- 
level 

controls 

 
FINANCE 

 
METRO 

State fixed 
effects 

County 
fixed 

effects 

Firm fixed 
effects 

Firm 
random 
effects 

 (1) (2) (3) (4) (5) (6) (7) 
CHU -0.240*** -0.182*** -0.168*** -0.160*** -0.152*** -1.067*** -0.315*** 
 (-3.293) (-4.087) (-3.494) (-2.669) (-3.032) (-3.176) (-3.874) 
BETA 0.055** 0.053** 0.053** 0.058** 0.055** -0.044 -0.034 
 (2.116) (2.051) (2.079) (2.232) (2.130) (-1.305) (-1.175) 
BTM 1.702*** 1.705*** 1.706*** 1.693*** 1.674*** 1.085*** 1.172*** 
 (26.296) (26.337) (26.390) (26.190) (25.735) (11.989) (15.146) 
SIZE -0.372*** -0.373*** -0.374*** -0.378*** -0.375*** -0.568*** -0.535*** 
 (-30.822) (-31.251) (-31.253) (-31.538) (-30.707) (-15.592) (-23.548) 
LEV 2.941*** 2.933*** 2.939*** 2.919*** 2.894*** 2.418*** 2.694*** 
 (27.119) (27.098) (27.136) (26.861) (26.579) (14.559) (19.528) 
LTG 0.087*** 0.086*** 0.087*** 0.087*** 0.087*** 0.096*** 0.095*** 
 (32.117) (32.071) (32.120) (32.251) (32.253) (30.257) (32.740) 
DISP 2.214*** 2.219*** 2.219*** 2.226*** 2.224*** 1.800*** 1.854*** 
 (19.420) (19.434) (19.434) (19.611) (19.507) (15.018) (16.653) 
RET12 -1.573*** -1.572*** -1.572*** -1.571*** -1.573*** -1.636*** -1.642*** 
 (-50.653) (-50.646) (-50.621) (-50.765) (-50.943) (-58.575) (-60.560) 
POPU -0.025       
 (-1.042)       
EDUC -0.218***       
 (-2.906)       
MFR 0.317       
 (0.785)       
INC 0.084       
 (0.570)       
MINO 0.004       
 (0.127)       
MARR -0.092       
 (-0.521)       
FINANCE  0.015**      
  (2.189)      
METRO   -0.032     
   (-0.914)     
INTERCEPT 3.802** 4.754*** 4.859*** 4.714*** 4.556*** 7.182*** 6.454*** 
 (1.979) (21.098) (21.977) (20.237) (6.268) (19.529) (18.877) 
Year effects Yes Yes Yes Yes Yes Yes Yes 
Industry effects Yes Yes Yes Yes Yes No Yes 
N 36,092 36,105 36,105 36,105 36,105 36,105 36,105 



 

This table examines the robustness of regressing the implied equity premium (rAVG) on religiosity 
proxies and controls for omitted variables over the period 1985-2008. rAVG is the average implied cost 
of equity premium obtained from four models developed by Ohlson and Juettner-Nauroth (2005), 
Easton (2004), Claus and Thomas (2001), and Gebhardt, Lee, and Swaminathan (2001).  Appendix 
2A provides details on the implementation of the four models. Appendix 2B outlines definitions and 
data sources for the regression variables. Unreported industry controls are based on the Fama and 
French (1997) industry classification. Newey-West t-statistics are reported inside the parentheses 
and ***, **, and * denote statistical significance at the 1%, 5%, 10% levels, respectively. 
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Table 2-9   Regressing Implied Equity Premium on Religiosity Proxies while Controlling for 
Endogeneity 

  Pre-1985 Sample Agriculture, Mining, and 
Utilities sectors 2 SLS 

  (1) (2) (3) 

CHU -0.121** -0.431*** -0.143*** 

 (-2.388) (-4.151) (-3.416) 
BETA 0.226*** 0.324*** 0.053** 

 (4.703) (2.684) (2.062) 
BTM 1.927*** 1.865*** 1.706*** 

 (21.262) (10.885) (26.377) 
SIZE -0.246*** -0.167*** -0.374*** 

 (-15.856) (-5.513) (-31.300) 
LEV 3.092*** 2.068*** 2.940*** 

 (19.139) (4.721) (27.138) 
LTG 0.102*** 0.129*** 0.087*** 

 (23.674) (15.847) (32.107) 
DISP 2.552*** 0.768** 2.219*** 

 (15.179) (2.516) (19.435) 
RET12 -1.618*** -1.270*** -1.572*** 

 (-31.787) (-8.569) (-50.616) 
INTERCEPT 4.009*** 5.149*** 4.862*** 

 (11.592) (8.258) (21.975) 
Year effects Yes Yes Yes 
Industry effects Yes Yes Yes 
N 18,768 4,271 36,105 
This table examines regressing the implied equity premium (rAVG) on religiosity proxies while 
controlling for endogeneity over the period 1985-2008. rAVG is the average implied cost of equity 
premium obtained from four models developed by Ohlson and Juettner-Nauroth (2005), Easton (2004), 
Claus and Thomas (2001), and Gebhardt, Lee, and Swaminathan (2001). Appendix 2A provides details 
on the implementation of the four models. Appendix 2B outlines definitions and data sources for the 
regression variables. Unreported industry controls are based on the Fama and French (1997) industry 
classification. Newey-West t-statistics are reported inside the parentheses and ***, **, and * denote 
statistical significance at the 1%, 5%, 10% levels, respectively. 
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Table 2-10   Regressing Implied Equity Premium on Religiosity Proxies across Corporate 
Governance Variables 

 Institutional ownership LT Institutional ownership SOX 
 Low High Low High Pre-SOX Post-SOX 
 (1) (2) (3) (4) (5) (6) 
CHU -0.240*** -0.001 -0.234*** -0.026 -0.192*** 0.005 
 (-4.206) (-0.022) (-3.915) (-0.492) (-3.974) (0.075) 
BETA 0.068* 0.095*** 0.053 0.093*** 0.068* 0.108*** 
 (1.689) (3.104) (1.487) (2.918) (1.884) (3.255) 
BTM 1.622*** 1.812*** 1.562*** 1.929*** 1.732*** 1.607*** 
 (18.002) (20.785) (16.473) (23.579) (22.719) (14.770) 
SIZE -0.400*** -0.311*** -0.504*** -0.235*** -0.408*** -0.274*** 
 (-21.203) (-20.142) (-23.641) (-16.386) (-28.586) (-14.666) 
LEV 3.174*** 2.559*** 3.039*** 2.765*** 3.051*** 2.429*** 
 (20.493) (17.844) (20.243) (19.436) (23.461) (14.150) 
LTG 0.097*** 0.067*** 0.085*** 0.082*** 0.083*** 0.085*** 
 (26.576) (18.364) (24.162) (20.582) (24.979) (20.262) 
DISP 2.225*** 2.076*** 2.179*** 2.201*** 2.404*** 1.654*** 
 (14.605) (12.651) (14.094) (13.795) (17.737) (9.002) 
RET12 -1.603*** -1.540*** -1.641*** -1.454*** -1.709*** -1.026*** 
 (-36.803) (-36.178) (-40.777) (-30.756) (-48.825) (-16.680) 
INTERCEPT 4.730*** 4.643*** 5.726*** 3.643*** 2.117*** 3.775*** 
  (14.518) (17.015) (16.959) (14.683) (8.361) (10.051) 
Year effects Yes Yes Yes Yes Yes Yes 
Industry effects Yes Yes Yes Yes Yes Yes 
This table reports results from regressing the implied equity premium (rAVG) on religiosity proxies and 
controls across corporate governance variables over the period 1985-2008. rAVG is the average implied cost 
of equity premium obtained from four models developed by Ohlson and Juettner-Nauroth (2005), Easton 
(2004), Claus and Thomas (2001), and Gebhardt, Lee, and Swaminathan (2001). Appendix 2A provides 
details on the implementation of the four models. Appendix 2B outlines definitions and data sources for the 
regression variables. Unreported industry controls are based on the Fama and French (1997) industry 
classification. Newey-West t-statistics are reported inside the parentheses and ***, **, and * denote statistical 
significance at the 1%, 5%, 10% levels, respectively. 

 
 
 



55 
 

Table 2-11   Regressing Implied Equity Premium on Religiosity Proxies across Information 
Asymmetry Variables 

 
 AGE DISP ILLIQ ZERORET Credit Rating 
 Young Old High Low High Low High Low Not rated Rated 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
CHU -0.219*** -0.083 -0.177*** -0.082** -0.130** -0.084 -0.193*** -0.026 -0.155*** -0.098 
 (-3.505) (-1.550) (-2.647) (-1.984) (-2.169) (-1.605) (-3.413) (-0.459) (-3.147) (-1.234) 
BETA 0.052* 0.167*** -0.004 0.055* 0.137*** 0.100*** 0.206*** 0.084*** 0.029 0.233*** 
 (1.676) (3.764) (-0.111) (1.863) (3.669) (3.051) (4.705) (2.724) (0.989) (4.422) 
BTM 1.450*** 1.902*** 1.257*** 2.156*** 1.234*** 1.984*** 1.463*** 1.942*** 1.366*** 1.866*** 
 (16.179) (20.286) (14.655) (26.667) (13.648) (21.567) (16.377) (22.042) (15.925) (17.822) 
SIZE -0.546*** -0.242*** -0.398*** -0.327*** -0.606*** -0.253*** -0.357*** -0.349*** -0.563*** -0.280*** 
 (-28.108) (-15.530) (-20.069) (-26.719) (-19.474) (-14.811) (-17.602) (-22.732) (-29.452) (-12.804) 
LEV 2.817*** 3.040*** 3.246*** 2.382*** 3.270*** 2.306*** 3.045*** 2.529*** 2.755*** 2.603*** 
 (19.888) (18.786) (19.347) (22.029) (21.499) (16.907) (19.340) (18.468) (18.956) (13.020) 
LTG 0.082*** 0.098*** 0.088*** 0.081*** 0.099*** 0.056*** 0.101*** 0.070*** 0.087*** 0.075*** 
 (24.700) (20.246) (26.058) (21.750) (29.773) (14.048) (26.417) (19.874) (28.926) (12.047) 
DISP 2.087*** 2.442*** 1.896*** 6.539*** 2.341*** 1.905*** 2.581*** 1.764*** 1.990*** 2.343*** 
 (14.833) (12.602) (15.803) (5.069) (16.618) (10.452) (16.454) (11.136) (14.642) (11.499) 
RET12 -1.581*** -1.556*** -1.605*** -1.422*** -1.653*** -1.553*** -1.684*** -1.491*** -1.593*** -1.549*** 
 (-42.315) (-28.915) (-34.976) (-36.499) (-41.324) (-32.379) (-38.177) (-34.749) (-45.453) (-22.921) 
INTERCEPT 6.018*** 3.936*** 5.302*** 4.496*** 5.591*** 4.531*** 3.292*** 5.090*** 6.191*** 4.336*** 
 (20.904) (9.517) (18.143) (14.404) (15.231) (14.332) (3.778) (13.828) (18.678) (12.080) 
Year effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Industry effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
N 18,975 17,130 18,060 18,045 18,053 18,052 18,135 17,970 21,454 13,462 
This table reports results from regressing the implied equity premium (rAVG) on religiosity proxies and 
controls across information asymmetry variables over the period 1985-2008. rAVG is the average implied 
cost of equity premium obtained from four models developed by Ohlson and Juettner-Nauroth (2005), 
Easton (2004), Claus and Thomas (2001), and Gebhardt, Lee, and Swaminathan (2001).  Appendix 2A 
provides details on the implementation of the four models. Appendix 2B outlines definitions and data 
sources for the regression variables. Unreported industry controls are based on the Fama and French 
(1997) industry classification. Newey-West t-statistics are reported inside the parentheses and ***, **, and 
* denote statistical significance at the 1%, 5%, 10% levels, respectively. 
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Chapter 3 Board Independence and Risk 

Introduction 

            There is considerable debate in the literature on whether board independence is an 

effective governance mechanism. Fama (1980) and Fama and Jensen (1983) argue that 

independent directors are an important part of an effective corporate board. Fama (1980) 

suggests the task of independent directors is to “stimulate and oversee competition among the 

firm’s top management”.  

             Despite their theoretical appeals, empirical studies examining the impact of board 

independence on firm performance have been mixed and often contradictory. There is evidence 

to suggest that a majority of independent directors is associated with better corporate decisions 

and a positive market reaction has been observed for independent director appointments (e.g. 

Byrd and Hickman (1992); Brickley, Coles, and Terry (1994); Cotter, Shivdasani, and Zenner 

(1997); Shivdasani and Yermack (1999); Del Guercio, Dann, and Partch (2003); Anderson, Gillan, 

and Deli (2003)). However, other studies report insignificant relationships or even negative 

relationships between firm performance measures and the degree of board independence (e.g. 

Hermalin and Weisbach (1991); Mehran (1995); Klein (1998); Bhagat and Black (1999)). Overall, 

there is little conclusive evidence to suggest that board composition has any positive 

relationship to firm performance. 

           Instead of looking at the level of stock return or operating performance, in this paper, I 

offer a new perspective by examining whether board independence is an effective governance 
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mechanism by linking it to risk 21

             There are at least four reasons that may explain why board independence influences a 

firm’s idiosyncratic risk. First, greater board independence leads to better disclosure (e.g. Barry 

and Brown (1985); Coles, Loewenstein, and Suay (1995); Beasley (1996); Dechow, Sloan, and 

Sweeney (1996); Klein (2002); Anderson, Mansi, and Reeb (2004)), and better disclosure 

decreases a firm’s idiosyncratic risk (e.g. Roll (1988); Morck, Yeung, and Yu (2000); Bartram, 

Brown, and Stulz (2009)). Second, greater board independence leads to more effective 

monitoring. Independent directors contribute expertise and objectivity that minimizes 

managerial entrenchment and expropriation of firm resources. (e.g. Jensen and Meckling (1976); 

Fama and Jensen (1983); Byrd and Hickman (1992); Gillette, Noe, and Rebello (2003)). Several 

studies show that firms that have some power to preclude expropriation of minority 

shareholders suffer less during times of crisis (e.g. Mitton (2002); Lemmon and Lins (2003)). 

Monitoring by independent directors also increases the probability of disciplinary CEO 

turnover (e.g. Helmich and Brown (1972); Helmich (1974); Fama (1980); Kosnik (1990); 

Bushman, Piotroski, and Smith (2004); Fee and Hadlock (2004); Ahmed and Duellman (2007)), 

which may make CEOs more conservative and take less risky projects. The decrease of 

fundamental volatility will lead to a lower idiosyncratic risk (e.g. Wei and Zhang (2006);  Cao, 

Simin, and Zhao (2008); Chun, et al. (2008)). Third, independent directors may be  more risk 

averse than inside directors as they are less likely to get the same amount of performance-based 

compensation, and have stronger motivations to maintain their reputations (e.g. Fama and Jensen (1983);  

 . My main measure of firm risk is the idiosyncratic risk of the 

company’s stock return, however, I also explore the effects of board independence on operating 

and stock crash risk. 

                                                      
21  Following Bhagat and Black (2002), throughout this paper, I measure the degree of board 
independence using the fraction of independent directors on a company’s board. 
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Beasley (1996); Dechow et al. (1996); Knyazeva and Knyazeva (2008)). This difference in risk tolerance 

may make firms with greater board independence display lower degrees of operating risk exposure, and 

consequently decreases the idiosyncratic risk of its stock return. Finally, investors may view firms with a 

higher proportion of independent directors as less risky, therefore, they may be less likely to trade these 

stocks aggressively, and less aggressive trading implies less volatility (e.g. Jones, Kaul, and Lipson 

(1994)). 

            Using a sample of 56,201 U.S. firm-quarter observations from 1996 to 2006, I first 

document that a firm’s board independence is negatively related to its idiosyncratic risk. This 

finding is robust to the inclusion of many firm-level controls − including firm fixed effects, 

alternative measure of idiosyncratic risk, and several ways to address endogeneity issues. 

Further tests suggest that a firm’s idiosyncratic risk is negatively related to the independence of 

the audit and nominating committees, but positively related to the independence of 

compensation committees. I also find that firms with greater board independence are less 

prone to stock price crashes, measured by skewness following Chen, Hong, and Stein (2001). In 

addition, firms with greater board independence display lower degrees of operating risk 

exposure, measured by investment rate, variance in return on assets, growth rate, and the 

likelihood of being an acquirer in M&As. Finally, I document that the negative effects of board 

independence on idiosyncratic risk are reduced when independent directors receive 

performance-based compensation, measured by their stock holdings22

            My study contributes to the literature in several ways.  First, instead of looking at stock 

return or operating performance, I offer a new perspective on whether board independence is 

an effective governance mechanism by linking the degree of board independence to its 

 . 

                                                      
22 It is possible that independent directors purchase the company’s stock independently. However, the 
exposure they have to stock price will still result in performance-based compensation, even though it 
does not arise from the company’s actions. 
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idiosyncratic risk. Hence, if the purpose of board independence is to improve performance, 

then such efforts might be misguided. However, if the purpose of board independence is to 

reduce risk, then board independence has its merits.23

           Second, my results show that a larger fraction of independent directors may change 

firms’ organizational behavior by lowering their willingness to take on risk. I document that 

firms with greater board independence display a lower investment rate, a lower variance in 

return on assets, reduced growth rate (market-to-book ratio), and are less likely be acquirers in 

mergers  or acquisitions (M&A). 

 

           Third, my results may help explain why previous empirical studies examining the 

impact of board independence on firm performance have been mixed and often contradictory. 

Firms with a higher fraction of independent directors appear more cautious in decision-making. 

Without special industry-related expertise or inside information 24

Hermalin and Weisbach (1991

, and with concerns for their 

reputations as prudent monitors, independent directors may veto some risky but more 

profitable projects. My findings provide an explanation for the insignificant relationships 

between board independence and firm performance documented by several studies (e.g. 

); Mehran (1995); Klein (1998); Bhagat and Black (1999)), or even 

the negative correlation between board independence and contemporaneous and subsequent 

operating performance documented by Bhagat and Bolton (2007).  

                                                      
23 Reducing risk is essential for investors, firms, and policy makers. For example, Himmelberg, Hubbard, 
and Love (2004) document that higher idiosyncratic risk will result in higher required rate of return for 
investors (higher cost of capital for firms). The adoption of SOX in 2002 is a consequence of the price 
crashes (crash risk) experienced by Enron, WorldCom, and Tyco between 2000–2002. 
24 For example, Warren Buffett has often argued that “independent” nonexecutive directors are kept in 
the dark by their executive counterparts. 

http://en.wikipedia.org/wiki/WorldCom�
http://en.wikipedia.org/wiki/Tyco_International#Corporate_scandal_of_2002�
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 Fourth, my findings have important implications for policy makers and practitioners. I 

find that the negative effects of board independence on idiosyncratic risk are mitigated by 

independent directors having significant stock holdings. Therefore, to mitigate the cautious 

nature of independent directors and potentially improve firms’ operating and stock 

performance, awarding independent directors more performance-based incentives or 

encouraging independent directors to own shares may be a solution.  

            Finally, this paper contributes to the literature on idiosyncratic risk. Previous literature 

either ascribes idiosyncratic risk to institutional ownership (Xu and Malkiel (2003), Bennett, 

Sias, and Starks (2003)), equity financing (Fink, et al. (2005), Brown and Kapadia (2007), Comin 

and Philippon (2005)), fundamental volatility (Wei and Zhang (2006)), growth options (Cao, 

Simin, and Zhao (2008)), or innovation destruction (Chun, et al. (2008)). My paper is the first to 

link idiosyncratic risk to board independence.  

   The remainder of this chapter is organized as follows. Section 1 briefly reviews the 

relevant literature. Section 2 develops my hypotheses. Section 3 describes the data and 

summary statistics. Section 4 presents the effects of board independence on a firm’s 

idiosyncratic risk and provides robustness checks, while Section 5 presents the effects of board 

independence on a firm’s crash and operating risk. Section 6 concludes. 

 

3.1    Literature Review 

3.1.1    Board independence 
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            The definition of an independent board member varies, but in general it means a board 

member that is not an employee of the firm and not affiliated with the firm (e.g. having 

business ties with the firm, providing consulting services to the firm, etc.). A first step in 

understanding the optimality of board independence is to understand the role of independent 

directors on the board. Fama (1980) and Fama and Jensen (1983) argue that independent 

directors are an important part of an effective corporate board. Fama (1980) argues that the 

competition within the firm over managerial positions should discipline CEOs. However, 

CEOs may collude with other managers to expropriate shareholders instead of competing 

among themselves. To rule out this possibility, Fama (1980) suggests bringing independent 

directors to the board as their task is to “stimulate and oversee competition among the firm’s 

top management”.  

            Despite their theoretical appeals, previous empirical studies examining the impact of 

board independence on performance have been mixed and often contradictory. There is 

evidence to suggest that a majority of independent directors is associated with better corporate 

decisions and a positive market reaction to independent director appointments exists (e.g. Byrd 

and Hickman (1992); Brickley, Coles, and Terry (1994); Cotter, Shivdasani, and Zenner (1997); 

Shivdasani and Yermack (1999); Del Guercio, Dann, and Partch (2003); Anderson, Gillan, and 

Deli (2003)).  However, a number of papers provide opposing evidence. Hermalin and 

Weisbach (1991) and Bhagat and Black (1999) find that there is no noticeable relationship 

between the proportion of independent directors and Tobin’s Q. Bhagat and Black (1999) also 

examine the effect of board composition on long-term stock market and accounting 

performance, and once again, cannot find any relationship between independent directors and 

firm performance. More recently, Bhagat and Bolton (2007) find that board independence is 
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negatively correlated with contemporaneous and subsequent operating performance after 

controlling for endogeneity. Overall, there is little consistent evidence to suggest that board 

composition has any positive relationship to firm performance. 

3.1.2    Corporate risk-taking 

            My work is also related to the literature on corporate risk-taking. Ryan and Wiggins 

(2002), Bergstresser and Philippon (2006), Wu and Tu (2007), Efendi, Srivastava, and Swanson 

(2007), and Coles, Daniel, and Naveen (2008) document that performance-based compensations 

strongly encourage corporate agents to take on risk. Acharya, Amihud, and Litov (2009) 

analyze the link between creditor rights and firms’ investment policies and find that stronger 

creditor rights in bankruptcy reduce corporate risk-taking. Low (2009) shows that in response 

to an exogenous increase in takeover protection in Delaware in the mid-1990s, managers 

lowered firm risk by 6%, and this risk reduction was concentrated among firms with low 

managerial equity-based incentives. She concludes that managerial risk aversion is a serious 

agency problem. Hilary and Hui (2009) examine how religion influences corporate behavior 

and find that U.S. firms located in more religious counties display low risk tolerance as 

measured by lower variances in stock returns and operating income and lower investments in 

R&D and capital expenditures. As a consequence, they find that these firms experience lower 

growth. In an international study, Griffin, et al. (2009) identify three dimensions of national 

culture predicted to influence corporate risk-taking: harmony, individualism, and uncertainty 

avoidance.  

3.1.3    Idiosyncratic risk 

            My main measure of firm risk is the idiosyncratic risk of its stock return. Since Campbell, 
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et al. (2001) documented an increasing firm-level return volatility but stable market and 

industry return volatilities, there has been a flurry of work attempting to characterize the trend 

and the pricing consequences of idiosyncratic risk. 

            One branch of this research has focused on the time trend of idiosyncratic risk. 

Examining idiosyncratic volatility (risk) in 23 developed equity markets, Bekaert, Hodrick, and 

Zhang (2010) find no evidence that idiosyncratic volatility is trending upward. Instead, they 

suggest that idiosyncratic volatility appears to be well described by a stationary autoregressive 

process that occasionally switches into a higher-variance regime that has a relatively short 

duration. Brandt, et al. (2010) show that by 2007, idiosyncratic volatility fell to pre-1990s levels, 

reversing the time trend observed through the 1990s, and the increase and subsequent reversal 

is concentrated among firms with low stock prices and high retail ownership.  

            Another branch of this research has focused on the pricing consequences of idiosyncratic 

risk.  In traditional asset-pricing models, such as the capital asset pricing model (CAPM), 

individuals are compensated only for their exposure to systematic risk.  Idiosyncratic risk 

should not be priced since it can be eliminated by holding a diversified portfolio of stocks and 

stock prices at all times should impound all relevant information.  However, this static view of 

market efficiency is hard to reconcile with the dynamic nature of new information arrival 

(Easley, Hvidkjaer, and O’Hara (2002)).  Recent empirical evidence has rendered conflicting 

results. Xu and Malkiel (2003) find a positive relationship between idiosyncratic volatilities and 

future returns on the portfolio level. In contrast, Ang, et al. (2006) find that stocks with lower 

lagged values of realized daily idiosyncratic volatilities tend to have higher average returns. A 

recent paper by Cao and Xu (2010) tries to reconcile the conflicting evidence by decomposing 

idiosyncratic risk into long-run and short-run components, and finds that stocks with high 
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long-run idiosyncratic risks have large future returns, while the short-run idiosyncratic risk 

component is negatively related to stock returns. The pricing effect of idiosyncratic risk seems 

an unresolved issue. 25

            Most closely related to the current research are several studies trying to use fundamental 

variables and firm characteristics to explain the determinants or time trend of idiosyncratic risk. 

Xu and Malkiel (2003) and Bennett, Sias, and Starks (2003) find that the idiosyncratic volatility 

of individual stocks is positively associated with the degree to which their shares are owned by 

financial institutions. Fink, et al. (2005) and Brown and Kapadia (2007) ascribe the increase of 

idiosyncratic risk to the increasing propensity of firms to issue public equity at an earlier stage 

in their life cycle.  Comin and Philippon (2005) link firm volatility to research and development 

spending as well as access to external financing. Wei and Zhang (2006) link idiosyncratic 

volatility to the level and volatility of return-on-equity, and Ferreira and Laux (2007) find that 

firms with fewer antitakeover provisions display higher levels of idiosyncratic volatility. Both 

Cao, Simin, and Zhao (2008) and Guo and Savickas (2008) empirically show that corporate 

growth options significantly contribute to idiosyncratic volatility. Chun, et al. (2008) argue that 

new innovators, with abnormally good performance, can dislodge established firms, 

abnormally depressing their performance, and lead to greater idiosyncratic risk. Irvine and 

Pontiff (2009) ascribe the increase of idiosyncratic risk to more intense economy-wide 

competition and more volatile fundamental cash flows.  

 

                                                      
25 Other debates on the pricing of idiosyncratic risk include Bali, et al. (2005),  Fu (2009),  Jiang, Xu, and 
Yao (2009), and Sonmez (2010). 
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3.2      Hypothesis Development 

            There are at least four reasons that may explain why board independence can lower a 

firm’s idiosyncratic risk.  

3.2.1     Better disclosure 

            The board of directors has a primary responsibility to oversee the firm’s financial 

reporting process. Boards meet routinely with the firm’s accounting staff and external auditors 

to review financial statements, audit procedures, and internal control mechanisms (e.g. Klein 

(2002)). Boards composed of mostly employee or employee-related directors may be more 

willing to conceal negative information to gain private benefits or to limit stakeholder 

intervention in the firm. Fama and Jensen (1983) suggest that independent directors are more 

willing to provide effective oversight and disclosure due to their desire to maintain their 

reputations. Several studies have found empirical evidence of an association between board 

composition and financial disclosure. Beasley (1996) and Dechow, Sloan, and Sweeney (1996) 

find that board independence is inversely related to the likelihood of financial statement fraud. 

Barry and Brown (1985) and Coles, Loewenstein, and Suay (1995) show that more disclosure 

reduces parameter uncertainty and the estimation risk associated with asset pricing models for 

investors.  Klein (2002) documents a negative relation between abnormal accruals and director 

independence. Anderson, Mansi, and Reeb (2004) argue that board independence is associated 

with a lower cost of debt financing due to better disclosure.  

            Overall, better disclosure improves firms’ information quality and decreases its 

information asymmetry (the ratio of private information to public information). The finance 

literature suggests that the incorporation of public information into stock prices decreases firm-
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specific return variation, whereas the incorporation of private information into stock price 

increases firm-specific return variation (e.g. Roll (1988); Morck, Yeung, and Yu (2000); Pástor 

and Stambaugh (2003); Fernandes and Ferreira (2008)). In an international study, Bartram, 

Brown, and Stulz (2009) show that idiosyncratic risk is negatively related to corporate 

disclosure quality. Therefore, better disclosure arising from greater board independence can 

effectively reduce a firm’s idiosyncratic risk.  

3.2.2   More effective monitoring  

           There is voluminous research investigating the monitoring role of boards. Most of this 

research uses agency theory which prescribes that managers tend to behave opportunistically 

and thus need to be monitored (e.g. Jensen and Meckling (1976)). Agency theory proposes that 

the main function of the board of directors is to reduce agency costs resulting from the 

separation of ownership and control (e.g. Fama and Jensen (1983)). Boards of directors are put 

in place to monitor management on behalf of shareholders and to evaluate managerial 

performance (Westphal and Zajac (1995)). Fama and Jensen (1983) contend that inside directors 

are not effective in performing monitoring activities and that they tend to collude with 

managers to expropriate residual claimants.  

            Prior literature generally posits that independent directors provide effective monitoring 

and control of firm activities. From a theoretical perspective, Gillette, Noe, and Rebello (2003), 

argue that a mix of directors in which independent directors have a majority, but there are also 

several inside directors, will provide incentives to the insiders to report truthfully. They 

suggest that in equilibrium this structure will result in efficient decision-making without the 

need to exercise veto power and conduct an experiment showing that a simple majority of 
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independent directors leads to effective board decision making. Similarly, Byrd and Hickman 

(1992), suggest that independent directors contribute objectivity that minimizes managerial 

entrenchment and the expropriation of firm resources.  

            Several studies argue that minimizing managerial entrenchment and potential 

expropriation of firm resources can lower firm risk, particularly during times of crisis. For 

example, both Mitton (2002) and Lemmon and Lins (2003) show that firms that have some 

power to preclude expropriation of minority shareholders suffered less during the Asian 

financial crisis. Extending their reasoning, I hypothesize that more effective monitoring by 

boards with higher levels of independence will decrease a firm’s idiosyncratic risk. 

            Monitoring by independent directors also increases the probability of disciplinary CEO 

turnover. Researchers have argued that the board of directors should function as an internal 

control mechanism to discipline managers in their decision making processes (e.g. Kosnik 

(1990); Bushman, Piotroski, and Smith (2004); Ahmed and Duellman (2007)). Given that inside 

directors are dependent on the CEO for their continued employment, compensation level and 

private benefits received from the firm (e.g. Helmich and Brown (1972); Helmich (1974); Fee 

and Hadlock (2004)), inside directors are unlikely to take positions in the boardroom at 

variance from the CEO’s. To perform their duties effectively, boards should consist of 

predominantly independent directors (e.g. Zahra and Pearce (1989); Westphal (1999)). 

Weisbach (1988), Fich and Shivdasani (2006), and Bhagat and Bolton (2007) find that the 

probability of disciplinary CEO turnover (given poor prior firm performance) increases with 

greater board independence. Hence, out of concern for their  career, a CEO may be very 

conservative and take less risky projects when board independence is high. The decrease of 
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fundamental volatility will lead to a lower idiosyncratic risk (e.g. Wei and Zhang (2006);  Cao, 

Simin, and Zhao (2008); Chun, et al. (2008)). 

3.2.3    Different risk tolerances between inside directors and independent directors                           

            Compared with inside directors, independent directors are less likely to get the same 

amount of performance-based compensation, such as options or restricted stocks, and are likely 

to own fewer shares (e.g. Perry (2000). Previous literature documents that performance-based 

compensation strongly influences individuals’ propensity to take on risk (e.g. Ryan and 

Wiggins (2002); Bergstresser and Philippon (2006); Wu and Tu (2007); Efendi, Srivastava, and 

Swanson (2007)) 26

3.2.4    Investor perception 

. At the same time, independent directors have strong motivations to 

maintain their reputations as they rely on their reputations as effective monitors to maintain or 

get other independent director jobs (e.g. Fama and Jensen (1983); Beasley (1996); Dechow et al. 

(1996); Knyazeva and Knyazeva (2008)). The costs of a publicly disclosed accounting, operating 

irregularity, or failed project is likely to result in reputational penalties or social costs for 

independent directors. Reduced performance-based compensation and strong reputational 

concerns may result in that independent directors are more risk averse than inside directors, 

and more likely to veto high risk projects. The difference in risk tolerance between inside 

directors and independent directors makes firms with greater board independence display 

lower degrees of operating risk exposure, decreasing the idiosyncratic risk of its stock return, 

and limiting the potential upside for the firm . 

                                                      
26 My robustness check of including CEO’s options in Table 4 also confirms that performance-based 
compensation strongly influences firms’ risk taking. 
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            The above three arguments come from the firm side in that independent directors may 

advocate for improved disclosure, better monitoring, and overall risk reducing actions. 

However, the effect of board independence on idiosyncratic risk can come from the investor 

side as well. Investors may view firms with greater board independence to be less risky and 

therefore, may be less likely to trade these stocks aggressively. Brennan and Cao (1997) find 

that turnover increases as investors’ uncertainty increases. At the same time, Jones, Kaul, and 

Lipson (1994) empirically show the positive relation between volatility and the number of 

transactions. Consequently, less aggressively trading arising from investors’ perception can 

decrease a stock’s idiosyncratic risk. 

           According to the above arguments, the first testable hypothesis I take to the data is: 

H1.      A firm’s idiosyncratic risk, ceteris paribus, decreases with the firm’s board independence. 

           Perhaps more important than the overall board independence, is the independence of 

the three main committees that boards form: audit, compensation, and nominating committees. 

These committees have important duties with respect to maximizing shareholder value. Klein 

(1998) finds that the independence of the key board committees is related to firm value. 

Consistent with my better disclosure argument, Klein (2002) and Chhaochharia and Grinstein 

(2004) find that independent audit committees are associated with fewer earnings 

manipulations. Therefore, I should expect a negative relationship between the independence of 

audit committees and idiosyncratic risk. 

            Nominating committees with a higher level of independence could increase the 

probability of disciplinary CEO turnover. Of course, the choice of structure of the nominating 

committees could be endogenously determined. For example, Shivdasani and Yermack (1999) 
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show that when the CEO serves on the nominating committee or no nominating committee 

exists, firms appoint fewer independent outside directors and more gray outsiders with 

potential conflicts of interest. However, regardless of whether the structure of the nominating 

committee is endogenously determined or not, the independence of nominating committees 

and idiosyncratic risk will be negatively related.  

           Chhaochharia and Grinstein (2004) find that lacking industry related expertise or inside 

information, independent compensation committees rely more on incentive-based 

compensation to motivate executives.  Extending their reasoning, I should observe a positive 

effect of independent compensation committees and managements willingness to take on risk. 

          Therefore, I hypothesize that: 

H2.   A firm’s idiosyncratic risk, ceteris paribus, is negatively related to the independence of its audit 

and nominating committees, but positively related to the independence of its compensation committee. 

           Skewness of stock return measures the asymmetry of the probability distribution of stock 

returns. A more negative skewness proposes a high-probability of producing large negative 

returns. Using skewness as a measure, Chen, Hong, and Stein (2001) find that firms that have 

experienced an increase in trading volume relative to their prior six month trend and positive 

returns over the prior 36 months are more likely to have a price crash.  Using stock returns 

from 40 stock markets from 1990 to 2001, Li and Myers (2006) show that opaque stocks with 

less firm-specific return variation are also more likely to crash, that is, to deliver large negative 

returns. Using earnings management as a measure of opacity, Hutton, Marcus, and Tehranian 

(2009) find that opaque firms are more prone to stock price crashes in the U.S. In addition, 

Mitton (2002) and Lemmon and Lins (2003) show that firms that have some power to preclude 

http://en.wikipedia.org/wiki/Probability_distribution�
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expropriation of minority shareholders suffered less during  the Asian financial crisis. Since I 

argue that board independence will lead to better financial disclosure and minimize the 

expropriation of minority shareholders, I have the following hypothesis, 

H3.      A firm’s crash risk, ceteris paribus, decreases with its board independence. 

            Since I argue that greater board independence increases the probability of disciplinary 

CEO turnover, which makes a CEO more conservative and less willing to take risky projects, 

and independent directors are more risk averse than inside directors, I test the following 

hypothesis, 

H4.    Firms with greater board independence, ceteris paribus, will also display lower degrees of 

operating risk exposure, measured as investment rate, variance in return on assets, growth rate, and the 

likelihood to be an acquirer in M&As. 

           I argue that compared to inside directors, independent directors are more risk averse as 

they are less likely to get the same amount of performance-based compensation, such as 

options or shares, and have strong motivations to maintain their reputations. Therefore, I have 

the following prediction, 

H5.    The negative effects of board independence on the idiosyncratic risk are mitigated when 

independent directors receive performance-based compensation or hold more shares.  

3.3 Data and Variable Construction 

3.3.1    Data  

            I start with firms in the Investor Responsibility Research Center (IRRC) database 

between 1996 and 2006. The IRRC database covers detailed director characteristics for a large 
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number of U.S. firms from 1996.27

3.3.2   Measuring idiosyncratic risk 

 My sample ends in 2006 because IRRC was acquired by 

RiskMetrics in 2005 and RiskMetrics changed the methodology to collect data in 2007. I also 

obtain data from COMPUSTAT Fundamentals Quarterly for financial statement information 

and the Center for Research in Security Prices (CRSP) for stock returns data. I exclude firms 

that do not have a full quarter of uninterrupted daily price data since disruptions in trading can 

be due to initial public offerings (IPOs), delistings, or trading halts. IPOs and delisting are 

unusual information events, and I wish to explore the information content of stocks under 

normal operating circumstances. Firms in financial (SIC 6000-6999) industries are also excluded. 

Finally, I require a security to have data available to calculate all variables in the regression 

analysis.  

           Following Bekaert, Hodrick, and Zhang (2009), I measure idiosyncratic risk as the 

standard deviation of the residual of the Fama-French (1996) three-factor model as provided 

below 

                                                                                   (3.1)  

           Where the dependent variable of , ,i t f tR R−  is the excess return for stock i, iα  is the 

constant, the variable MKT represents the excess return on the market portfolio, SMB is the size 

factor, and HML is the value factor. 

                                                      
27 Though the coverage of IRRC is biased towards larger firms, the selection bias would almost certainly work 
against my tests rejecting the null hypothesis that a firm’s idiosyncratic risk decreases with the firm’s board 
independence as the effect of board independence should be more pronounced for smaller firms which are likely to 
lack alternative regulation mechanisms, such as quality auditor and institutional investors. 

tihisimiitfti HMLSMBMKTRR ,,,,,, εβββα ++++=−
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            Data on the Fama-French factors are obtained from Kenneth French’s website. To allow 

the betas to vary through time, I re-estimate the model every quarter with daily data 28

    To examine the robustness of my main finding, I also re-estimate my regression model 

using different measures of idiosyncratic risk. 

. 

    Following Jiang, Xu, and Yao (2009), my second measure of idiosyncratic risk is the 

standard deviation of the residual of the Carhart (1997) four-factor model, 

 

            (3.2)                            

           where the dependent variable of , ,i t f tR R−  is the excess return for stock i, iα  is the 

constant, the variable MKT represents the excess return on the market portfolio, SMB is the size 

factor,  HML is the value factor, and UMD is the momentum factor. 

    Following Morck, Yeung, and Yu (2000), Durnev, et al. (2003), and Bae, Kim, and Ni 

(2010), my third measure of idiosyncratic risk is the standard deviation of the residual of a two 

factor model,  

                               ,,,2,1,, ti
iIND

tii
iMKT

tiiti RRR εββα +++= ≠≠   (3.3) 

           where tiR , is the daily return of a stock i at time t; iα  is the constant, iMKT
tR ≠  is the value 

weighted market return (all NYSE, AMEX, and NASDAQ stocks) excluding stock i; and iIND
tiR ≠
,  

                                                      
28 My results remain qualitatively similar, or even stronger, if I measure idiosyncratic risk monthly 
following conventional literature on the time trend and pricing of idiosyncratic risk (e.g. Bekaert, 
Hodrick, and Zhang (2009)). 

tiuihisimiitfti UMDHMLSMBMKTRR ,,,,,,, εββββα +++++=−
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is the value weighted industry return excluding stock i where the industry is a two-digit SIC 

code that company i belongs to. The exclusion of stock i in both market return and industry 

return is to prevent any spurious correlations. This two factor model differs from Fama-French 

three factor and Carhart (1997) four-factor model in that it controls for the market and industry 

return29

3.3.3 Measuring board independence 

. 

            My main variable of interest is board independence, which is defined as the ratio of the 

number of independent directors to board size. In the robustness check, I also consider the ratio 

of voting power held by independent directors to the voting power held by inside directors. 

3.3.4     Control variables 

     I include a number of control variables drawn from the literature on the idiosyncratic 

risk in my empirical design. First, I control for size, as large firms tend to have a low 

idiosyncratic risk (e.g. Roll (1988); Pástor and Stambaugh (2003); Fernandes and Ferreira (2008)). 

I also include the book-to-market ratio to control for the effects of growth opportunity on firm-

specific variations (e.g. Cao, Simin, and Zhao (2008); Chun, et al. (2008)). Myers and Majluf 

(1984), Durnev, Morck, and Yeung (2004), and Chun, et al. (2008) argue that firms with higher 

leverage should have more volatile earnings and stock returns, be more adversely affected by 

negative shocks than otherwise comparable firms, and hence have greater cross-sectional 

performance variation. I therefore control for the leverage ratio, which is defined as the ratio of 

long-term debt to total assets at the beginning of the quarter. In the robustness check, I include 

                                                      
29 The idiosyncratic risk of the two factor model has fewer observations than that of the Fama-French 
three factor and Carhart (1997) four-factor model because it requires at least two firms in its 
corresponding two-digit SIC code industry to run regression (3). 
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additional control variables and fixed-firm effects, and my results remain conclusive. Appendix 

3A provides definitions and sources of all variables used in this paper. 

3.4     Main Empirical Results 

3.4.1   Summary statistics 

            My main sample period spans 1996 to 2006. After excluding firms that do not have a full 

quarter of uninterrupted daily price data, and firms in financial (SIC 6000-6999) industries, the 

intersection of IRRC, COMPUSTAT, and CRSP leaves an unbalanced panel of 56,201 firm-

quarter observations comprised of 2,407 unique firms over the period 1996-2006.  

    Panel A of Table 1 reports descriptive statistics of the main variables used in this 

chapter. My main measure of idiosyncratic risk, StdRet_FF3, has a mean (median) of 2.50% 

(2.02%), and a standard deviation of 1.78%, suggesting a large amount of variation in 

idiosyncratic risk. For my three measures of idiosyncratic risk, StdRet_MYY has the largest 

magnitude, while StdRet_FF4 has the smallest magnitude, consistent with the argument of 

Bekaert, Hodrick, and Zhang (2009) that models with more factors fits stock return 

comovements better. Panel A also shows that around 75% of firms have a majority independent 

board (Q1=0.50), and the typical firm in my sample has a board independence of 

approximately 64%. Panel B reports the correlation coefficients between these estimates. 

Reassuringly, the correlation coefficients are positive and generally very high, indicating that 

the measures  share the same underlying construct. Importantly, the correlations between the 

three idiosyncratic risk estimates and board independence are all negative, providing 

preliminary evidence that idiosyncratic risk is negatively related to board independence. Panel 

C shows the distribution of board independence by year. There is a clear time trend of board 
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independence.  The average firm in 1996 had a board independence of approximately 58.9%, 

while this number increased to 72.5% in 2006. 

3.4.2   Univariate tests     

             In Table 2, I begin analyzing the effects of board independence on idiosyncratic risk by 

presenting results from univariate tests. For the measure of idiosyncratic risk, I use the three 

underlying models (StdRet_FF3, StdRet_FF4, and StdRet_MYY), to reduce concerns that my 

results are an artifact of one particular model’s assumptions. I also consider the absolute return 

risk of StdRet.  

             I define a firm to have greater (less) board independence if the firm’s fraction of 

independent directors is higher (lower) than the  quarterly median independence. Table 2 

reports the results of two-side t-tests (Wilcoxon test) of the null hypothesis that the difference 

in the means (medians) is zero for firms with greater board independence and firms with less 

board independence. Consistent with expectations, I find that StdRet_FF3, StdRet_FF3, 

StdRet_MYY, and StdRet of firms with less board independence are significantly higher than 

those of firms with greater board independence. All their differences in mean and median are 

significant at the 1% significance level. The differences are also economically significant. For 

example, the mean (median) of StdRet_FF3 for firms with less board independence is 2.66% 

(2.16%), while the mean (median) of StdRet_FF3 for firms with greater board independence is 

only 2.32% (1.86%), with a difference of 34 (30) basis points.    

             Overall, the results of the univariate tests provide some preliminary evidence that firms 

with greater board independence have lower idiosyncratic risk. These tests, however, do not 

control for firm characteristics such as size, industry and time effects. Therefore the results of 
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the univariate tests could be biased. To sort out the role of board independence on idiosyncratic 

risk, I provide regression results in the next section.  

3.4.3     Regression analysis 

    Table 3 tabulates the results of my main regressions. I regress idiosyncratic risk on my 

main variable of interest, board independence, and additional possible determinants. Industry 

dummies based on two digit SIC codes are included but not reported. Following the suggestion 

of Petersen (2009), the t-statistics in parentheses are based on standard errors that are adjusted 

for two-way clustering at both the firm and quarter level.   

    In my baseline Model (1), a firm’s idiosyncratic risk is measured as the log value of the 

quarterly standard deviation of residuals from the Fama-French (1996) three-factor model.30

             In Models (2) and (3), I continue to find supportive evidence at the 1% level for my first 

hypothesis after replacing StdRet_FF3 with StdRet_FF4 and StdRet_ MYY, two alternative 

 

My results strongly support that board independence decreases idiosyncratic risk, even after 

controlling for time, industry, and other firm-specific determinants. The coefficient on the 

variable of board independence is negative and statically significant (t-statistic = -7.06). The 

coefficient on board independence (coefficient = -0.387) suggests that if a firm’s board 

independence increases 10%, its idiosyncratic risk will decrease 3.87%, which is also 

economically important. The other control variables enter significantly in the main specification 

with their expected signs. The result from Model (1) confirms my first hypothesis that a firm’s 

idiosyncratic risk, ceteris paribus, decreases with the level of board independence. 

                                                      
30  Christie (1982) and Sias (1996) argue that the log transformation of standard deviation reduces 
problems induced by skewness and kurtosis in the volatility data. My results remain qualitatively 
similar if I use the level of the standard deviation of residuals in place of the log value of the standard 
deviation of residuals. 
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measures of idiosyncratic risk, respectively. Next, I regress full return risk of StdRet on board 

independence in Model (4), and my coefficient of interest, board independence, remains 

statistically and economically significant.  

             For a robustness check, I provide an alternative measure of board independence, which 

is the ratio of voting power held by independent directors to the voting power held by inside 

directors instead of the fraction of independent directors. Model (5) presents the result of 

replacing board independence with the ratio of voting power. The variable of the ratio of 

voting power is persistently economically (coefficient = -0.026) and statistically (t-statistic = -

3.45) strong. 

               In a nutshell, the results from Table 3 support the prediction that a firm’s idiosyncratic 

risk, ceteris paribus, decreases with the level of board independence, and the conclusion is 

robust to alternative measures of idiosyncratic risk and board independence. 

3.4.4      Additional robustness tests 

            Another related concern is the possibility that my results are driven by an unspecified 

omitted variable. I perform several tests to further mitigate this concern. First, I add an array of 

additional variables to my basic specification. 

3.4.4.1   CEO characteristics 

             To exclude the possibility that my results are driven by missing CEO characteristics, for 

example, CEO influence reduces the ability of the board to influence firm decisions, I provide 

robustness tests by including some CEO characteristics. 
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             Though previous literature never documents any effect of CEO tenure on a firm’s risk 

taking, I extract the variable of CEO tenure from ExecuComp and include it in Model (1) of 

Table 4. The variable of CEO tenure is neither statistically nor economically significant in the 

specification, which suggests that CEO tenure is not related to risk taking.  

             In Model (2), I control for the variable of CEO_CHAIR, which is defined as a dummy 

that equals to 1 if CEO serves as board Chair and 0 otherwise, and find that CEO-Chair duality 

will not affect my main conclusion that board independence decreases a firm’s idiosyncratic 

risk. 

             Ryan and Wiggins (2002) and Wu and Tu (2007) find that the number of CEO options 

increases the firm’s risk, as measured by the R&D ratio (the ratio of research and development 

expense to total assets). Bergstresser and Philippon (2006) and Efendi, Srivastava, and Swanson 

(2007) document that the likelihood of a misstated financial statement increases greatly when 

the CEO has a very sizable stock option position. Therefore, my third control variable of CEO 

characteristics is CEO options, which is defined as the ratio of the value of options granted to 

the CEO to his/her salary. I find that after controlling for CEO options, the statistical and 

economical significance of my variable of interest, board independence, remains qualitatively 

similar. The strongly positive effect of CEO options on idiosyncratic risk also supports my 

argument that different performance-based compensations received by inside directors and 

independent directors could lead to their different risk tolerances. 

3.4.4.2   Institutional ownership 

              Aggarwal and Rao (1990) find a negative relationship between institutional ownership 

and stock return volatility. More recently, the finance literature has argued that the size of 
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holdings and informational advantage (e.g. quality of research) provide financial institutions 

with incentives to engage in efficient monitoring (e.g. Shleifer and Vishny (1986); Admati, 

Pfleiderer, and Zechner (1994); Duggal and Millar (1999)). The channels through which 

institutional investors improve a firm’s corporate governance include altering managerial 

agency problems (e.g. McConnell and Servaes (1990); Nesbitt (1994); Guercio and Hawkins 

(1999)), direct involvement in corporate decisions (e.g. Smith (1996)), and putting forward 

corporate governance proposals (Gillan and Starks (2000)). I control for this form of monitoring 

with the percentage ownership of institutions investing in the firm, extracted from Thomson 

Financial 13F database. Institutional ownership loads negatively in Model (4) consistent with 

prior research without qualitatively affecting my evidence on board independence.  

3.4.4.3 Metropolitan area 

             Bae, Kim, and Ni (2010) find that firms located in a metropolitan (urban) area exhibit 

greater idiosyncratic risk due to more informative trading. Therefore, my result could also be 

driven by urban/rural effects. To exclude this possibility, in Model (5) I control for the variable 

of Metro following Loughran and Schultz (2005) and John, Knyazeva, and Knyazeva (2011). 

Metro is defined as a dummy that is equal to 1 if the firm is located in one of the ten largest 

metropolitan areas of New York, Los Angeles, Chicago, Washington-Baltimore, San Francisco, 

Philadelphia, Boston, Detroit, Dallas, and Houston as identified by the 2000 Census, and 0 

otherwise. Model (5) shows that after controlling for the urban effects, my conclusions continue 

to hold. 

3.4.4.4 Religion  
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            Hilary and Hui (2009) show that firms located in more religious regions tend to display 

lower degrees of risk exposure, lower investment rates and less growth. To exclude the 

possibility that my results are coming from the effects of religion, I control for the number of 

churches per 1,000 people in the county where the firm is located, in Model (6). Its result 

implies that religious social norms are not responsible for my earlier findings. In Model (7), I 

jointly include all significant additional control variables I find so far, and find that my key 

variable of interest, board independence, remains significant both in statistical and economic 

terms.  

3.4.4.5 Disclosure  

           My final additional control variable is accrual quality (ACCQ). ACCQ is a frequently 

used earnings quality measure developed by Dechow and Dichev (2002). In the Dechow and 

Dichev (2002) model, ACCQ is estimated as the extent to which working capital accruals map 

into operating cash flow realizations, where a poor match signifies low accrual quality. After 

including ACCQ in Model (8), the results show that my conclusions continue to hold even after 

controlling for disclosure quality. 

3.4.4.6 Econometric method 

     In my primary regression tests, robust standard errors are heteroskedasticity-consistent 

and allow for clustering by both firm and time.  To rule out any potential estimation bias of my 

main estimation method, I also provide evidence using other econometric methodologies. In 

model (7) of Table 4, robust standard errors with clustering at the firm level are used. At the 

same time, I include quarter fixed effects to account for a possible time trend in idiosyncratic 
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volatility. The results show that the coefficient on board independence is still negative and 

significant at the 1% level. 

             Ferreira, Ferreira, and Raposo (2010) suggest that by looking only at within-firm 

changes, firm fixed effects regression is an effective method of solving the potential 

endogeneity problems in board structure research. To control for possible unobserved firm 

characteristics, I estimate my main specification by using firm-level fixed effects, and the result 

is presented in Model (8) of Table 4. The result suggests that time-invariant unobserved firm 

characteristics cannot explain my empirical findings. Finally, my evidence on the role of board 

independence holds when I exploit the panel structure of the data by estimating a random 

effects regression in Model (9).  

             In sum, Table 4 shows my results are robust to additional control variables and 

alternative econometric methodologies.  

3.4.5     Robustness tests of endogeneity 

     To further address the endogeneity concern, I use two other different approaches 

besides firm fixed effects. 

3.4.5.1  Propensity score matching 

     Rosenbaum and Runin (1983) argue that matching by propensity score can eliminate 

endogeneity problems due to selection bias. Another reason for implementing propensity score 

matching here is that linear regression cannot fully control for the nonlinear relationship 

between idiosyncratic risk and some other control variables. For example, we know that larger 

firms not only tend to have higher board independence, but also tend to have lower 
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idiosyncratic risk. Therefore, the negative relationship between board independence and 

idiosyncratic risk I documented in Table 3 could come from both of their high correlations with 

firm size. 

    To exclude any possible spurious correlation and selection bias, I employ a propensity 

score matching approach used in Lee and Wahal (2004). I first use a set of firm characteristics to 

predict whether a firm’s board independence is greater than the quarter median level of 

independence, and then these firm characteristics are used to calculate a propensity score 

generated by a probit model. I use three different matching techniques: nearest neighborhood, 

Gaussian kernel, and local linear regression, and all matchings are conducted with replacement. 

Following Smith and Todd (2000), to ensure the quality of matching, I drop two percent of the 

observations for which the propensity score density of the matched observations is the lowest, 

since these observations likely have the worst quality of matching. Using each matching 

technique, I calculate the difference of idiosyncratic risk between firms with greater board 

independence and the matched firms with less board independence. Following Lee and Wahal 

(2004), I use bootstrapped standard errors to conduct statistical inference. The bootstrapping is 

based on 50 replications. I also calculate bias-corrected 95% confidence intervals. 

     The set of firm characteristics used to calculate propensity score should reliably predict 

the likelihood that a firm will have greater board independence. I use a comprehensive set of 

firm characteristics: firm size, leverage, book-to-market ratio, return on equity, CEO tenure, 

and board size. In addition to these firm characteristics, industry (2-digit SIC code) dummies 

and quarter dummies are included.  
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      Table 5 reports the results from this propensity score matching approach. I find that 

firms with greater board independence maintain significantly lower idiosyncratic risk than 

firms matched on these same characteristics that have lower independence. Specifically, firms 

with greater board independence on average maintain a lower idiosyncratic risk by about 0.134% 

to 0.152%, and all the differences are significant at the 1% level. 

3.4.5.2  Two-Stage Least Squares and Simultaneous Equations 

     The main drawback of the propensity score matching approach is that it does not 

account for endogeneity bias caused by omitted variables and/or reverse causality. When a 

negative relation between board independence and idiosyncratic risk is driven by an omitted 

variable or reverse causality, the coefficient estimates from the OLS estimation will be 

inconsistent. 

             To control for this endogeneity bias, I use a 2SLS regression. To this end, I need an 

instrument for board independence: a variable that is correlated with board independence, but 

uncorrelated with idiosyncratic risk except indirectly through other independent variables. The 

negotiation hypothesis in governance literature emphasizes the role of the negotiation between 

the CEO and outside directors as an important determinant of board composition (e.g. 

Hermalin and Weisbach, 1998). A more influential CEO will be able to bring to the board 

directors who are less likely to question them. Therefore, I use CEO tenure as an instrumental 

variable to measure CEO influence. In the second-stage regression, I regress idiosyncratic risk 

on the predicted value of board independence from the first-stage regression and other control 

variables. Thus, with this approach, the predicted value from the first-stage regression is no 
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longer correlated with the error term of the second-stage regression, and the estimated 

coefficients will be consistent. 

      Model (1) and (2) of Table 6 report the results from the 2SLS regression. The results 

from the first-stage regressions suggest that the variables used to predict board independence 

perform reasonably well. Furthermore, the result here, with Model (1) in Table 4, shows that 

my instrumental variable is correlated with board independence, but uncorrelated with 

idiosyncratic risk, meeting the necessary requirement for being an effective instrument. 

Regression (2) uses idiosyncratic risk as the dependent variable. The coefficient on the 

predicted board independence is still negative and significant at the 5% level.  

              In a final approach to address endogeneity concerns, I estimate simultaneous equations 

of board independence and idiosyncratic risk using simultaneous equation (three-stage least 

squares, 3SLS) regressions. Following Ferreira, Ferreira, and Raposo (2010), I use turnover 

as an instrument of idiosyncratic risk. 

             The board independence coefficient is negative and significant at the 1% level in the 

idiosyncratic risk equation. The idiosyncratic risk coefficient is positive in the board 

independence equation, but insignificant at the 10% level. Thus, the simultaneous equations 

evidence shows that board independence decreases idiosyncratic risk, while there is very weak 

evidence that idiosyncratic risk increases board independence. 31

                                                      
31 In the unreported Vector Autoregression (VAR) tests, I also find that board independence significantly 
granger causes (decreases) idiosyncratic risk at the 1% level, which suggests that the recent increase in 
board independence could partially contribute to falling idiosyncratic volatility since 2002 documented 
by Bekaert, Hodrick, and Zhang (2010) and Brandt, et al. (2010). However, since I only have 10 periods of 
board independence data, the Granger Causality tests may lack power to get a robust result. 
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3.5       Additional Analysis 

3.5.1    Independence of main committees, other board structure measures, and specific 

occupational characteristics of directors 

              I test H2 related to the independence of board committees and present the result in 

Table 7. I measure the independence of audit committees, nominating committees, and 

compensation committees as the number of independent directors divided by the total number 

of committee members, and jointly include them in Model (1).32

                                                      
32 Though SOX mandates that firms have audit, nominating and compensation committees consisting 
entirely of independent directors, in our sample, not all firms after 2002 have independent audit, 
nominating and compensation committees. For example, the standard deviations of the independence of 
audit, nominating and compensation committees of all firms in 2006 in my sample are 16%, 18%, and 18% 
respectively, representing a fair amount of variation in the measures of committees independence even 
after SOX. 

 The coefficient on the variable 

of audit independence, is statistically (t-statistic = -3.29) negative and economically (coefficient 

= -0.139) significant, which is consistent with the argument that audit independence leads to 

lower idiosyncratic risk through better disclosure. The coefficient on the variable of nominating 

independence is also statistically (t-statistic = -8.73) negative and economically (coefficient = -

0.379) significant, which is consistent with the increasing probability of disciplinary CEO 

turnover with greater board independence or the reverse relationship between CEO influence 

and board independence selection. Interestingly, I find the variable of compensation 

independence has a positive effect on idiosyncratic risk, which is also statistically (t-statistic = 

3.81) and economically (coefficient = 0.149) significant. One possible explanation for this result 

is that, according to the finding of Chhaochharia and Grinstein (2004), as independent directors 

are less sophisticated and less informed than inside directors, independent compensation 

committees rely more on incentive-based compensation which in turn encourages executives to 

take on additional risk.  In Model (2), I jointly include the overall board independence and 
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independence of three main committees in the same regression, and find that after including 

the independence of the three main committees, the overall board independence is no longer 

significant, confirming the channels I indentified through which board independence affect 

idiosyncratic risk.  

             Klein (1998, 2002) indicates that the number of directors on the board affects committee 

assignments and board monitoring. Similarly, Renee and Hamid (2003) suggest that bigger 

boards increase monitoring effectiveness and provide for greater board expertise. Becker, 

Ivkovich, and Weisbenner (2009) provide strong evidence that senior investors are more risk 

averse, generating geographically-varying demand for dividends and changing corporate 

payout policy. Therefore, I control for board size and the average age of directors in Model (3). 

Interestingly, the coefficient on board size and average age of directors are both significantly 

negative, implying that firms with a larger board size and more senior directors are more risk 

averse. 

              If the fraction of independent directors matters for idiosyncratic risk, do the  

occupational characteristics or expertise of independent directors also matter? I explore this 

question by including the fraction of each occupational type of independent directors in Model 

(4) of Table 7. I find that the results are strongest for the independent directors with an 

occupation of “Accountant”, supporting the argument that better disclosure reduces risk. The 

next strongest effect comes from the independent directors with an occupation of “Retired”, 

suggesting that the age of directors affects the firm’s risk level. The only type of independent 

directors that do not decrease a firm’s idiosyncratic risk are independent directors with an 

occupation of “Professional”. 
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3.5.2     Crash risk and board independence 

            The skewness of stock returns measures asymmetry in the probability distribution of 

these returns. A more negative skewness proposes a high-probability of producing large 

negative returns. To test H3, my first measure of crash risk is the skewness of stock return 

following Chen, Hong, and Stein (2001). I regress the negative coefficient of skewness of stock 

return on my set of control variables and present the results in Model (1) of Table 8. The 

coefficient for the board independence variable is negative and statistically significant (t-

statistic = -2.77). The magnitude of the coefficient on board independence is approximately two 

times that of the coefficient for size, which suggests its economic significance. My second 

measure of crash risk is the negative coefficient of idiosyncratic skewness following Li and 

Myers (2006) and Hutton, Marcus, and Tehranian (2009). The coefficient on the variable of 

board independence is still statistically (t-statistic = -3.25) and economically (coefficient = 0.131) 

significant.  

             For a robustness check, in Models (3) and (4), I repeat the analysis of Models (1) and (2) 

by replacing the current set of controls with the controls from Chen, Hong, and Stein (2001). 

The new controls include the lagged value of idiosyncratic risk and idiosyncratic skewness, the 

average monthly turnover in the current quarter detrended by a moving average of turnover in 

the prior 18 months, and return during the last six quarters. In all specifications, board 

independence remains highly significant both in economic and statistical terms. The signs of 

the new control variables are consistent with the predictions of Chen, Hong, and Stein (2001) in 

that firms that experience an increase in trading volume relative to the trend over the prior six 

months and have positive returns over the recent time are more prone to price crash.   

http://en.wikipedia.org/wiki/Probability_distribution�
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             Overall, the results in Table 8 strongly support my H3 that a firm’s crash risk, ceteris 

paribus, decreases with firm’s board independence. 

3.5.3      Operating risk exposure and board independence 

               My previous measures of risk are based on stock performance. If independent 

directors influence corporate decisions more broadly, then we should find evidence of lower 

operating risk exposure, measured as investment decisions, growth, operating performance 

volatility, and M&A involvement. My first measure of investment is the R&D ratio presented in 

Model (1) of Table 9, which is defined as the ratio of research and development expenses to 

total assets lagged by one quarter. Following Hilary and Hui (2009), my second measure of 

investment is the capital expense ratio, which is defined as the ratio of capital expense to total 

assets lagged by one quarter. Consistent with my prediction, the variable of board 

independence is significantly negative when both R&D and capital expenses are used as the 

dependent variables. 

              In Model (3), instead of using the book-to-market ratio as a control variable, I use the 

inverse of book-to-market ratio, which is the growth proxy in Hilary and Hui (2009), as the 

dependent variable, and repeat my regression. I find that the coefficient of board independence 

is negative and both statistically and economically significant, suggesting that firms with 

greater board independence exhibit a lower growth rate. My measure of operating 

performance volatility is STD_ROA, which is defined as the standard deviation of quarterly 

return on asset (ROA) from quarter t to t+5. The result of Model (4) shows that board 

independence has a strong negative effect on a firm’s operating performance volatility as well. 
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               Finally, I examine the effect of board independence on a firm’s M&A involvement. 

Hilary and Hui (2009) posit that more risk averse firms require a higher internal rate of return 

when making M&A decisions. Extending their reasoning, I should see a negative relationship 

between board independence and the likelihood that a firm becomes an acquirer. I extract the 

information on a firm’s M&A activity from the SDC Platinum Database and create a variable 

labeled “Acquirer” which is a dummy that equals 1 if the firm becomes an acquirer (both 

completed and uncompleted) in that quarter, and 0 otherwise. In Model (5), I regress the 

dummy variable of Acquirer on board independence and the set of control variables, using a 

Probit model. The estimated coefficient for board independence is again statistically (t-statistic 

= -3.99) and economically (coefficient = -0.226) significant. The economic interpretation of the 

coefficient of -0.226 is that when board independence increases by 10%, the likelihood that the 

firm becomes an acquirer decreases by 3.1%. I also find that, though board independence is 

significantly negative, firm size is significantly positive, implying that bigger firms are more 

likely to be acquirers, reducing my concerns that the negative effect of board independence 

could arise from its positive correlation with firm size.  

          The results of Table 9 provide solid evidence to my H4 that firms with greater board 

independence not only have less stock return volatility, but also display lower operating risk 

exposure, measured as investment decisions, growth rate, return on asset volatility, and the 

likelihood of becoming acquirers in M&A activity. 

3.5.4      Idiosyncratic risk, board independence, and stock holdings 

              I test my H5, whether the negative effects of board independence on idiosyncratic risk 

can be mitigated by performance-based compensation or the level of stock holdings for 
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independent directors, and present the results in Table 10. I divide my sample firms into two 

groups, one with positive independent share holdings, and one without independent share 

holdings, and compare the effects of board independence in these two different groups.33

3.6       Conclusions 

 

Consistent with my prediction, the coefficient on board independence is negative (coef. = -0.212) 

and significant for firms with positive independent share holdings, and the coefficient is much 

larger in magnitude (coef. = -0.392) and significant for firms with no independent share 

holdings. My findings have important implications for policy makers and practitioners: in 

order to mitigate the overly cautious nature of independent directors, awarding them more 

performance-based incentives or encouraging them to hold some stocks is necessary and 

essential. 

               Evidence is mixed on whether board independence is an effective governance 

mechanism, mainly measured by the level of stock return or operating performance. I offer a 

new perspective by examining the relationship between board independence and a firms’ risk.  

               I first find that board independence is associated with significantly lower idiosyncratic 

risk. This finding is robust to the inclusion of many firm-level controls − inc luding firm fixed 

effects, the measure of idiosyncratic risk, and several ways to address endogeneity issues. 

Further tests suggest that a firm’s idiosyncratic risk is negatively related to the independence of 

audit committees and nominating committees, but positively related to the independence of 

compensation committees. I also observe that firms with greater board independence are less 

prone to stock price crashes, measured by skewness following Chen, Hong, and Stein (2001). In 

                                                      
33 Quarterly median of holdings of independent director is 0. Therefore, my classification of two groups 
is the same as classifying firms using quarterly median. 
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addition, I find that firms with greater board independence, display lower degrees of operating 

risk exposure, measured as investment rate, variance in return on assets, growth rate, and the 

likelihood to be an acquirer in M&As. Finally, I document that the negative effects of board 

independence on idiosyncratic risk are mitigated when independent directors receive 

performance-based compensation, as measured by their stock holdings.  

               My study contributes to the literature in several ways.  First, instead of looking at stock 

return or operating performance, I offer a new perspective of examining whether board 

independence is an effective governance mechanism by linking the degree of board 

independence to the firm’s idiosyncratic risk. If the purpose of board independence is to reduce 

risk, then board independence has its merits. Second, my results show that a larger fraction of 

independent directors may change firms’ organizational behavior by lowering their risk 

tolerance. Third, my results may help explain why previous empirical studies examining the 

impact of board independence on firm performance have been mixed and often contradictory. 

Firms with a higher fraction of independent directors appear more cautious in decision-making 

and may veto some risky but more profitable projects. Fourth, my findings have important 

implications for policy makers and practitioners, showing that the cautiousness of independent 

directors may be mitigated by awarding them more performance-based incentives.  
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Table 3-1   Descriptive Statistics and Correlation Coefficients for Variables 

Panel A. Descriptive Statistics 

Variable Mean Q1 Median Q3 St. Dev. 
StdRet_FF3 2.50 1.42 2.02 2.97 1.78 
StdRet_FF4 2.14 1.36 1.86 2.58 1.24 
StdRet_MYY 2.61 1.50 2.12 3.10 1.79 
StdRet 2.85 1.67 2.34 3.39 1.90 
Skew_FF3 -0.08 -0.37 0.11 0.56 1.52 
Board independence 0.64 0.50 0.67 0.78 0.18 
Size 21.11 20.04 20.97 22.06 1.57 
Book-to-market ratio 0.52 0.27 0.44 0.68 0.33 
Leverage ratio 0.21 0.05 0.20 0.32 0.17 
ROE 0.02 0.01 0.03 0.05 0.08 
 

Panel B. Correlation Coefficients 

  StdRet_FF3 StdRet_FF4 StdRet_MYY StdRet Skew_FF3 Board 
independence Size Book-to-market Leverage 

StdRet_FF3 1.00         
StdRet_FF4 1.00 1.00        
StdRet_MYY 0.99 0.99 1.00       
StdRet 0.98 0.98 0.97 1.00      
Skew_FF3 -0.38 -0.38 -0.39 -0.35 1.00     
Board independence -0.17 -0.17 -0.14 -0.16 0.00 1.00    
Size -0.22 -0.22 -0.24 -0.19 -0.09 0.17 1.00   
Book-to-market 0.04 0.04 0.07 0.02 0.10 -0.06 -0.48 1.00  
Leverage  -0.04 -0.03 0.00 -0.05 0.04 0.00 -0.02 0.10 1.00 
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ROE -0.15 -0.15 -0.16 -0.16 -0.03 0.05 0.20 -0.22 -0.05 
 
Panel C. Board Independence by year 

Year Mean Q1 Median Q3 St. Dev. 
1996 0.589 0.455 0.615 0.750 0.195 
1997 0.596 0.455 0.600 0.750 0.191 
1998 0.594 0.444 0.625 0.750 0.194 
1999 0.601 0.467 0.625 0.750 0.195 
2000 0.610 0.500 0.636 0.778 0.195 
2001 0.624 0.500 0.667 0.778 0.186 
2002 0.659 0.556 0.667 0.800 0.165 
2003 0.685 0.571 0.714 0.800 0.155 
2004 0.702 0.600 0.714 0.818 0.146 
2005 0.716 0.625 0.750 0.833 0.144 
2006 0.725 0.625 0.750 0.833 0.141 

 
This table presents the idiosyncratic risk, board independence and other control variables’ distribution statistics and correlation 
coefficients in my sample. The sample consists of observations on IRRC firms from 1996 to 2006. The sample excludes firms that do not 
have a full quarter of uninterrupted daily price data, and firms in financial (SIC 6000-6999) industries. All other variables are described 
in Appendix 3A. Panel A provides the mean, first quartile, median, third quartile, and standard deviation. Panel B shows Pearson 
pair-wise correlations. Panel C shows the distribution of board independence by year. 
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Table 3-2   Univariate Tests 

  Means  Medians   

  
Independence < 

Quarterly Median 
Independence> 

Quarterly Median Difference Independence < 
Quarterly Median 

Independence> 
Quarterly Median Difference 

StdRet_FF3 2.66 2.32 22.76*** 2.16 1.86 668.23*** 
StdRet_FF4 2.62 2.28 22.81*** 2.13 1.83 684.43*** 
StdRet_MYY 2.71 2.47 14.56*** 2.21 2.02 242.60*** 
StdRet 3.02 2.66 22.82*** 2.49 2.17 647.07*** 

 
The table presents the results from univariate tests that compare the idiosyncratic risk of firms with greater board independence and 
firms with less board independence. The sample consists of observations on IRRC firms from 1996 to 2006. The sample excludes 
firms that do not have a full quarter of uninterrupted daily price data, and firms in financial (SIC 6000-6999) industries. All other 
variables are described in Appendix 3A. For the difference of mean test, t-statistics based on the two side t-test are reported, and for 
the difference of median test, Chi-statistics based on the Wilcoxon test are reported. ***, **, and * denote statistical significance at the 
1%, 5%, 10% levels, respectively. 
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Table 3-3   Idiosyncratic Risk and Board Independence 

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

VARIABLES StdRet_FF3 StdRet_FF4 StdRet_MYY StdRet StdRet_FF3 

Board independence -0.387*** -0.389*** -0.369*** -0.333***  
 (-7.06) (-7.13) (-6.62) (-5.96)  
Voting power ratio     -0.026*** 

     (-3.45) 
Size -0.097*** -0.100*** -0.115*** -0.076*** -0.065*** 

 (-12.40) (-12.78) (-13.59) (-8.94) (-7.63) 
Book-to-market -0.072** -0.074** -0.094*** -0.068* -0.055* 

 (-2.12) (-2.22) (-2.71) (-1.83) (-1.85) 
Leverage 0.145*** 0.147*** 0.132*** 0.113*** 0.117** 

 (3.38) (3.43) (2.93) (2.67) (2.36) 
ROE -0.662*** -0.653*** -0.629*** -0.703*** -0.660*** 

 (-9.62) (-9.66) (-9.01) (-9.64) (-8.91) 
Constant -1.478 -1.447 -1.129*** -1.821 -2.498*** 

 (0.00) (-0.00) (-6.01) (-0.01) (-15.99) 
Observations 56,201 56,201 49,042 56,201 32,407 
R-squared 0.249 0.251 0.216 0.244 0.258 

 
The table presents the results of panel regressions in which the idiosyncratic risk is regressed 
on board independence and a set of determinants. The sample consists of observations on IRRC 
firms from 1996 to 2006. The sample excludes firms that do not have a full quarter of 
uninterrupted daily price data, and firms in financial (SIC 6000-6999) industries. All variables 
are described in Appendix 3A. All ratio variables are winsorized at the 1 and 99 percentiles. 
Industry dummies based on two digit SIC codes are included but not reported. The t-statistics 
in parentheses are based on standard errors that are adjusted for two-way clustering at both the 
firm and quarter level.  ***, **, and * denote statistical significance at the 1%, 5%, 10% levels, 
respectively.  
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Table 3-4   Robustness tests 

 
  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

  Tenure CEO_CHAIR Options IO Metro10 Religion Combine Accruals Firm cluster Fixed-effects Random-
effects 

Board 
independence -0.379*** -0.400*** -0.299*** -0.309*** -0.379*** -0.394*** -0.295*** -0.374*** -0.387*** -0.536*** -0.515*** 

 (-6.84) (-7.27) (-5.58) (-7.03) (-6.93) (-7.19) (-5.50) (-6.04) (-12.49) (-12.91) (-14.72) 
Tenure -0.003           
 (-0.45)           
CEO_CHAIR  0.055***          
  (3.73)          
CEO options   0.016***    0.016***     
   (13.19)    (12.78)     
Institutional 
ownership    -0.274***   0.000     

    (-6.01)   (-5.05)     
Metro10_dummy     0.068***  0.048***     
     (5.50)  (3.51)     
Religion      -97.028*** -44.069**     
      (-5.24) (-2.18)     
ACCQ        -0.004    
        (-0.54)    
Size -0.097*** -0.100*** -0.111*** -0.092*** -0.100*** -0.098*** -0.112*** -0.096*** -0.097*** -0.150*** -0.130*** 

 (-12.66) (-12.87) (-14.78) (-11.67) (-12.73) (-12.48) (-14.92) (-10.66) (-21.88) (-15.66) (-20.95) 
Book-to-market -0.061* -0.075** -0.051 -0.083** -0.070** -0.068** -0.049 -0.086** -0.070*** -0.032 -0.023 

 (-1.68) (-2.24) (-1.53) (-2.45) (-2.07) (-2.01) (-1.46) (-2.21) (-3.61) (-1.42) (-1.20) 
Leverage 0.082* 0.136*** 0.103** 0.148*** 0.149*** 0.143*** 0.110** 0.137*** 0.146*** 0.202*** 0.205*** 

 (1.73) (3.20) (2.28) (3.56) (3.46) (3.31) (2.41) (2.81) (3.73) (4.30) (5.27) 
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ROE -0.590*** -0.659*** -0.524*** -0.615*** -0.636*** -0.643*** -0.492*** -0.652*** -0.661*** 0.021 -0.080** 

 (-7.87) (-9.58) (-7.19) (-9.01) (-9.32) (-9.24) (-6.75) (-8.46) (-11.05) (0.60) (-2.28) 
Constant -1.080*** -1.682*** -0.920*** -1.479 -1.722*** -1.619*** -0.875*** -1.689*** -1.103*** -0.374* -0.933*** 

 (-6.19) (-9.02) (-5.30) (.) (-10.68) (-8.57) (-4.96) (-7.99) (-11.18) (-1.85) (-7.08) 
Observations 47,457 56,201 46,138 56,201 56,042 55,011 45,151 38,527 56,201 56,201 56,201 
R-squared 0.239 0.202 0.263 0.265 0.236 0.249 0.264 0.189 0.249 0.056  
Number of gvkey          2,407 2,407 
 
The table presents the robustness tests of the relation between the idiosyncratic risk and board independence. The sample consists of 
observations on IRRC firms from 1996 to 2006. The sample excludes firms that do not have a full quarter of uninterrupted daily price data, 
and firms in financial (SIC 6000-6999) industries. All variables are described in Appendix 3A. All ratio variables are winsorized at the 1 and 
99 percentiles. Industry dummies based on two digit SIC codes are included but not reported. The t-statistics in parentheses are based on 
standard errors that are adjusted for two-way clustering at both the firm and quarter level.  ***, **, and * denote statistical significance at the 
1%, 5%, 10% levels, respectively. 
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Table 3-5   Idiosyncratic Risk and Board Independence: Propensity Score Matching 

 

   Nearest neighborhood Gaussian kernel Local linear regression 

StdRet_FF3 Difference -0.143 -0.134 -0.152 

 P-value 0 0 0 
  confidence intervals [-0.152, -0.134] [-0.144, -0.122] [-0.165, -0.140] 

 
The table presents idiosyncratic risk differences between firms with higher board independence and matching firms with lower 
board independence. Each firm with higher board independence is matched with a firm with lower board independence using the 
nearest neighborhood, Gaussian kernel, and local linear regression matching approaches. Variables used in matching are firm size, 
leverage, book-to-market ratio, return on equity, CEO tenure, and board size. In addition to these firm characteristics, industry (two 
digit SIC codes) dummies and quarter dummies are included. The sample consists of observations on IRRC firms from 1996 to 2006. 
The sample excludes firms that do not have a full quarter of uninterrupted daily price data, and firms in financial (SIC 6000-6999) 
industries. Bootstrapped standard errors are based on 50 replications with replacement and p-values appear in parentheses. Bias-
corrected 95% confidence intervals are in the brackets. 
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Table 3-6   Idiosyncratic Risk and Board Independence: Two-Stage Least Squares and 
Simultaneous Equations 

 

  Two-stage least squares Simultaneous Equations 

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

  First Stage Second Stage StdRet_FF3 Board independence 

Board independence  -0.530** -0.395***  
  (-2.03) (-3.76)  
Tenure -0.020***   -0.020*** 

 (-6.71)   (-24.53) 
Turnover   0.009***  
   (53.38)  
StdRet_FF3    -0.007 

    (-0.99) 
Size 0.018*** -0.087*** -0.088*** 0.013*** 

 (7.26) (-14.60) (-41.11) (14.71) 
Book-to-market 0.024** -0.104*** -0.070*** 0.013*** 

 (1.99) (-4.68) (-9.11) (4.36) 
Leverage 0.034 -0.047 -0.039*** 0.051*** 

 (1.58) (-1.04) (-2.67) (9.84) 
ROE 0.025 -0.616*** -0.562*** 0.025** 

 (1.20) (-9.37) (-21.25) (2.23) 
Constant 0.218*** -1.690*** 0.000 0.000 

 (4.03) (-11.13) (.) (.) 
Observations 47,457 47,457 47,457 47,457 
R-squared 0.125 0.412 0.452 0.184 

 
The table presents the Two-Stage Least Squares regression and Simultaneous Equations 
regression of the relation between the idiosyncratic risk and board independence. The sample 
consists of observations on IRRC firms from 1996 to 2006. The sample excludes firms that do 
not have a full quarter of uninterrupted daily price data, and firms in financial (SIC 6000-6999) 
industries. All variables are described in Appendix 3A. All ratio variables are winsorized at the 
1 and 99 percentiles. Industry dummies based on two digit SIC codes are included but not 
reported. The t-statistics in parentheses are based on standard errors that are adjusted for two-
way clustering at both the firm and quarter level.  ***, **, and * denote statistical significance at 
the 1%, 5%, 10% levels, respectively. 
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Table 3-7   Idiosyncratic Risk and Board Independence: Main Committees, Other Board 
Structure Measures and Specific Occupational Characteristics of Directors 

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

  StdRet_FF3 StdRet_FF3 StdRet_FF3 StdRet_FF3 

Board independence  -0.078 -0.321***  
  (-1.38) (-6.20)  
Audit independence -0.139*** -0.120***   
 (-3.29) (-2.65)   
Nominating independence -0.379*** -0.362***   
 (-8.73) (-8.20)   
Compensation independence 0.149*** 0.166***   
 (3.81) (4.18)   
Board size   -0.022***  
   (-6.08)  
Age of director   -0.021***  
   (-10.98)  
Executive independent director    -0.408*** 

    (-3.94) 
Retired independent director    -0.658*** 

    (-8.06) 
Consultant independent director   -0.510*** 

    (-5.20) 
Academic independent director    -0.450*** 

    (-3.19) 
Professional independent director   -0.139 

    (-0.95) 
Finance independent director    -0.268** 

    (-2.40) 
Law independent director    -0.443** 

    (-2.43) 
Accountant independent director   -0.785** 

    (-2.20) 
Size -0.090*** -0.090*** -0.071*** -0.089*** 

 (-10.18) (-10.23) (-7.59) (-12.13) 
Book-to-market 0.009 0.008 -0.005 -0.053 

 (0.23) (0.22) (-0.15) (-1.58) 
Leverage 0.125*** 0.130*** 0.165*** 0.095** 

 (2.59) (2.70) (4.01) (2.31) 
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ROE -0.582*** -0.581*** -0.601*** -0.691*** 

 (-6.73) (-6.71) (-9.06) (-10.77) 
Constant -1.881*** -1.886*** -0.647 -1.783 

 (-9.29) (-9.34) (-0.00) (0.00) 
Observations 35,008 35,008 56,201 56,201 
R-squared 0.244 0.244 0.279 0.303 

 
The table presents the relation between the idiosyncratic risk and independence of main 
committees, other board structure measures, and specific occupational characteristics of 
directors. The sample consists of observations on IRRC firms from 1996 to 2006. The sample 
excludes firms that do not have a full quarter of uninterrupted daily price data, and firms in 
financial (SIC 6000-6999) industries. All variables are described in Appendix 3A. All ratio 
variables are winsorized at the 1 and 99 percentiles. Industry dummies based on two digit SIC 
codes are included but not reported. The t-statistics in parentheses are based on standard errors 
that are adjusted for two-way clustering at both the firm and quarter level.  ***, **, and * denote 
statistical significance at the 1%, 5%, 10% levels, respectively. 
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Table 3-8   Crash Risk and Board Independence 

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

 -Skew_Ret -Skew_Ret_FF3 -Skew_Ret -Skew_Ret_FF3 

Board independence -0.113*** -0.131*** -0.103** -0.115*** 

 (-2.77) (-3.25) (-2.52) (-2.91) 
Size 0.059*** 0.061*** 0.072*** 0.076*** 

 (5.77) (6.49) (8.83) (10.26) 
Book-to-market -0.378*** -0.347***   
 (-11.19) (-10.86)   
Leverage -0.235*** -0.220***   
 (-4.72) (-4.88)   
ROE -0.017 -0.055   
 (-0.18) (-0.60)   
Skew_Ret at time t-1   0.005  
   (0.73)  
Std_Ret at time t-1   2.719***  
   (4.18)  
Skew_Ret_FF3 at time t-1    0.014** 

    (2.04) 
Std_Ret_FF3 at time t-1    3.430*** 

    (5.52) 
Detrended turnover   0.509*** 0.606*** 

   (4.06) (4.78) 
Return at time t-1   0.589*** 0.479*** 

   (9.14) (7.34) 
Return at time t-2   0.458*** 0.367*** 

   (8.82) (6.51) 
Return at time t-3   0.321*** 0.266*** 

   (7.02) (4.70) 
Return at time t-4   0.215*** 0.189*** 

   (4.62) (3.27) 
Return at time t-5   0.245*** 0.252*** 

   (5.71) (4.86) 
Return at time t-6   0.267*** 0.220*** 

   (5.28) (4.17) 
Constant -0.835 -0.915 -1.434*** -1.534*** 

 (0.00) (0.00) (-8.01) (-9.44) 
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Observations 56,201 56,201 56,707 56,707 
R-squared 0.017 0.016 0.030 0.024 

 
The table presents the relation between crash risk and board independence. The sample 
consists of observations on IRRC firms from 1996 to 2006. The sample excludes firms that do 
not have a full quarter of uninterrupted daily price data, and firms in financial (SIC 6000-6999) 
industries. All variables are described in Appendix 3A. All ratio variables are winsorized at the 
1 and 99 percentiles. Industry dummies based on two digit SIC codes are included but not 
reported. The t-statistics in parentheses are based on standard errors that are adjusted for two-
way clustering at both the firm and quarter level.  ***, **, and * denote statistical significance at 
the 1%, 5%, 10% levels, respectively. 
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Table 3-9   Operating Risk Exposure and Board Independence 

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

  R&D ratio Investment Growth Std_ROA M&A 

Board independence -0.005** -0.018*** -0.154*** -0.152** -0.226*** 

 (-2.20) (-4.57) (-2.88) (-2.06) (-3.99) 
Size -0.003*** -0.002** 0.202*** -0.126*** 0.165*** 

 (-5.38) (-2.18) (21.33) (-11.20) (19.73) 
Book-to-market -0.016*** -0.039***  -0.310***  
 (-7.85) (-15.85)  (-5.75)  
Leverage -0.012*** -0.045*** 0.360*** -0.467*** -0.100 

 (-3.41) (-9.64) (4.42) (-5.34) (-1.49) 
ROE -0.040*** 0.015** 1.290***  0.596*** 

 (-4.10) (2.08) (10.24)  (5.88) 
Constant 0.077 0.132*** -3.385 -1.584*** -4.032*** 

 (0.00) (7.75) (0.00) (-6.64) (-22.58) 
Observations 24,596 39,618 56,201 51,172 56,187 
R-squared 0.277 0.146 0.361 0.051  
 
The table presents the relation between the operational risk exposure and board independence. 
The sample consists of observations on IRRC firms from 1996 to 2006. The sample excludes 
firms that do not have a full quarter of uninterrupted daily price data, and firms in financial 
(SIC 6000-6999) industries. All variables are described in Appendix 3A. All ratio variables are 
winsorized at the 1 and 99 percentiles. Industry dummies based on two digit SIC codes are 
included but not reported. The t-statistics in parentheses are based on standard errors that are 
adjusted for two-way clustering at both the firm and quarter level.  ***, **, and * denote 
statistical significance at the 1%, 5%, 10% levels, respectively. 
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Table 3-10   Idiosyncratic Risk, Board Independence, and Share Holdings 

 
  (1) (2) 

  Holding by independent >0 Holding by independent =0 

Board independence -0.212*** -0.392*** 

 (-4.05) (-7.50) 
Size -0.059*** -0.149*** 

 (-5.99) (-13.57) 
Book-to-market -0.033 -0.103** 

 (-0.79) (-2.32) 
Leverage 0.198*** 0.094** 

 (3.00) (2.09) 
ROE -0.521*** -0.690*** 

 (-4.78) (-9.52) 
Constant -2.544*** -0.598** 

 (-12.56) (-2.39) 
Observations 16,275 39,926 
R-squared 0.281 0.310 
 

The table compares the effects of board independence on idiosyncratic risk conditional on 
whether independent directors own stock. The sample consists of observations on IRRC firms 
from 1996 to 2006. The sample excludes firms that do not have a full quarter of uninterrupted 
daily price data, and firms in financial (SIC 6000-6999) industries. All variables are described in 
Appendix 3A. All ratio variables are winsorized at the 1 and 99 percentiles. Industry dummies 
based on two digit SIC codes are included but not reported. The t-statistics in parentheses are 
based on standard errors that are adjusted for two-way clustering at both the firm and quarter 
level.  ***, **, and * denote statistical significance at the 1%, 5%, 10% levels, respectively. 
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Chapter 4  Conclusion 

           This thesis examines two kinds of corporate governance monitoring mechanisms, 

religion as an external mechanism and independent directors as an internal mechanism, and 

their effects on equity prices, and sheds light on core questions in governance: What is the 

measure of the effectiveness of corporate governance? What is the relationship between 

corporate governance and performance? What is the consequence of pricing effects of corporate 

governance? Is there any other substitute mechanism for internal corporate controls?  

            Recent literature in finance and accounting argues that religion can be an  effective 

external monitoring mechanism (e.g. Dyreng, Mayew, and Williams (2010); Grullon, Kanatas, 

and Weston (2010); McGuire, Omer, and Sharp (2010)). However, the pricing effects of religion 

on firm securities remain a puzzle. I explore this by investigating the relation between the 

extent of religiosity surrounding a firm’s headquarters and the firm’s cost of equity capital in 

Chapter 2. Specially, I find that firms located in more religious counties exhibit a lower cost of 

equity capital. My evidence is robust to a battery of sensitivity tests, including alternative 

assumptions and model specifications, additional controls for noise in analyst forecasts, and 

various approaches to address endogeneity. Further tests suggest that the effects of religion on 

the firm’s cost of equity capital come predominantly from Mainline Protestants. The effects of 

religiosity on a firm’s cost of equity capital are more pronounced for firms and during periods 

lacking alternative regulation mechanisms measured by lower institutional ownership and the 

pre-SOX era, suggesting that regulation and religion are substitute mechanisms for monitoring 

and control. Finally, I find that the effects of religion on the firm’s cost of equity capital are 

more pronounced for firms with greater information asymmetry. By examining the 
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relationship of religiosity and firm price at the firm level, my results show that religion can 

effectively decrease a firm’s cost of capital. 

             There is a considerable debate in the literature on whether board independence is an 

effective internal monitoring mechanism mainly measured by the level of stock return or 

operating performance. In Chapter 3, I offer a new perspective by examining the relationship 

between idiosyncratic risk and board independence. I find that the degree of board 

independence is negatively related to idiosyncratic risk. This finding is robust to the inclusion 

of many firm-level controls − including firm fixed effects, the measure of idiosyncratic risk, and 

several ways to address endogeneity issues. Further tests suggest that firms’ idiosyncratic risk 

is negatively related to the independence of the audit and nominating committees, but 

positively related to the independence of the compensation committee. In addition to this, I 

find that firms with greater board independence, display lower degrees of operating risk 

exposure, measured by investment rate, variance in return on assets, growth rate, and the 

likelihood of becoming acquirers in M&As. Finally I observe that firms with greater board 

independence are less prone to stock price crashes, measured as skewness following Chen, 

Hong, and Stein (2001). My findings suggest that board independence is an effective 

governance mechanism in the sense of reducing risk for investors, and provide an explanation 

for the insignificant or even negative relationship between board independence and firm 

performance documented by recent literature. 

             Taken together, my thesis, composed of the study of religious social norms and board 

independence, makes several important contributions to the literature: First, my thesis shows 

that studying the important social factors that influence different agents, and determine the 

deeds of collective groups and a firm’s organizational behavior are essential for corporate 
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governance research and practice. My thesis offers a new avenue for future research on the 

implications of social factors for a firm’s corporate governance. Second, I raise the question of 

what is the measure of the effectiveness of corporate governance? Specifically, my thesis shows 

that when evaluating the effectiveness of corporate governance, only measuring firm 

performance by the level of stock return or operating performance could be biased, and taking 

into account the cost of equity (expected return) and risk reduction are also necessary. Finally, 

my study provides strong evidence on the validity of the Sarbanes-Oxley Act (SOX). By 

showing that the effect of religion, which is a substitute for internal controls, is less pronounced 

after SOX, my study provides solid evidence on the validity of SOX.  

 My research provides new insights into alternative monitoring mechanisms, but one 

limitation of my study is that though I find strong associations between risk, religion, and 

board independence, my study does not provide information on the implications of these 

associations for firm performance. While clearly excessive risk is detrimental to the firm, so too 

may be extreme cautiousness. The appropriate level of risk to optimize performance is not 

known. I will leave it to future research to examine the implications of my findings for firm 

performance. There are also other questions that remain unanswered. For example, is religion a 

factor for the realized return as well? Are there any other important social factors that affect 

different agents, and determine the deeds of collective groups and a firm’s organizational 

behavior? Do other corporate controls affect idiosyncratic risk? Some extended questions could 

be interesting as well, for example, how do religion and independent directors as monitoring 

mechanisms influence firms’ capital structure?  How does the adoption of SOX alter the role of 

various committees? I look forward to examining these issues in future research. 
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                   Appendix 2-A   Models of Cost of Equity Capital 

    In this appendix, I describe the cost of equity models used in this paper. I start by defining 

variables and specifying assumptions common to all models. I then successively cover each 

model and its assumptions.  

 

 

Common Variables and Assumptions 

𝑃𝑡= stock price in June of year t  

𝐷𝑃𝑆0= actual dividend per share in year t-1 

𝐸𝑃𝑆0= actual earnings per share in year t-1 

𝐿𝑇𝐺= long-term earning growth forecast in June of year t  

𝐹𝐸𝑃𝑆𝑡+𝜏= forecasted earnings per share for year t+τ recorded in June of year t 

𝐵𝑡= book value per share at the beginning of year t 

𝑟𝑓= yield on a 10-year Treasury note in June of year t 

  

As explained in the text of this chapter, I require firms to have positive one-year-ahead 

(𝐹𝐸𝑃𝑆𝑡+1) and two-year-ahead (𝐹𝐸𝑃𝑆𝑡+2) earnings forecasts as well as a long-term growth 

forecast (𝐿𝑇𝐺). Yet, two models call for the use of earnings forecasts beyond year two. If a 

forecast is not available in I/B/E/S, I impute it from the previous year forecast and the long-

term growth forecast as  𝐹𝐸𝑃𝑆𝑡+𝜏 = 𝐹𝐸𝑃𝑆𝑡+𝜏−1(1 + 𝐿𝑇𝐺). 

 

 

Model 1: Ohlson and Juettner-Nauroth (2005) 

The model is a generalization of the Gordon constant growth model. It allows share 

price to be expressed in terms of one-year-ahead earnings forecast, near-term and perpetual 

growth forecasts. The explicit forecast horizon is set to one year, after which forecasted 

earnings grow at a near-term rate that decays to a perpetual rate. I follow Gode and 

Mohanram’s (2003) implementation of the model. The near-term earnings growth is the 

average of: i) the percentage difference between two-year-ahead and one-year-ahead earnings 

forecasts, and ii) the I/B/E/S long-term growth forecast. The perpetual growth rate is the 
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expected inflation rate. Dividend per share is assumed to be constant. The model requires 

positive one-year-ahead and two-year-ahead earnings forecasts. The valuation equation is 

given by:  

 

𝑘𝑂𝐽 = 𝐴 +�𝐴2 +
𝐹𝐸𝑃𝑆𝑡+1

𝑃𝑡
�𝑔2 − (𝛾 − 1)� 

(2A.1) 

where: 

𝐴 =
1
2
�(𝛾 − 1) +

𝐷𝑃𝑆𝑡+1
𝑃𝑡

� 

𝐷𝑃𝑆𝑡+1 = 𝐷𝑃𝑆0 

𝑔2 =
𝑆𝑇𝐺 + 𝐿𝑇𝐺

2
 

𝑆𝑇𝐺 =
𝐹𝐸𝑃𝑆𝑡+2 − 𝐹𝐸𝑃𝑆𝑡+1

𝐹𝐸𝑃𝑆𝑡+1
 

(𝛾 − 1) = 𝑟𝑓 − 0.03 

 

This model is a generalization of the Price-Earnings-Growth (PEG) model. It allows 

share price to be expressed in terms of one-year-ahead expected dividends per share, and one-

year-ahead and two-year-ahead earnings forecasts. The explicit forecast horizon is set to two 

years, after which forecasted abnormal earnings grow in perpetuity at a constant rate. The 

model requires positive one-year-ahead and two-year-ahead earnings forecasts as well as a 

positive change in earnings forecast. The valuation equation is given by:  

Model 2: Easton (2004) 

 

𝑃𝑡 =
𝐹𝐸𝑃𝑆𝑡+2 + 𝑘𝐸𝑆𝐷𝑃𝑆𝑡+1 − 𝐹𝐸𝑃𝑆𝑡+1

𝑘𝐸𝑆
2  (2A.2) 
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where: 

𝐷𝑃𝑆𝑡+1 = 𝐷𝑃𝑆0 

 

This model assumes clean surplus accounting (Ohlson, 1995), allowing share price to be 

expressed in terms of forecasted residual earnings and book values. The explicit forecast 

horizon is set to five years, beyond which forecasted residual earnings grow at the expected 

inflation rate. The dividend payout ratio (DPR) is assumed to be constant at 50%. The valuation 

equation is given by: 

Model 3: Claus and Thomas (2001) 

𝑃𝑡 = 𝐵𝑡 + �
𝑎𝑒𝑡+𝜏

(1 + 𝑘𝐶𝑇)

5

𝜏=1

+
𝑎𝑒𝑡+5(1 + 𝑔)

(𝑘𝐶𝑇 − 𝑔)(1 + 𝑘𝐶𝑇)5 
(2A.3) 

where: 

𝑎𝑒𝑡+𝜏 = 𝐹𝐸𝑃𝑆𝑡+𝜏 − 𝑘𝐶𝑇𝐵𝑡+𝜏−1 

𝐵𝑡+𝜏 = 𝐵𝑡+𝜏−1 + 𝐹𝐸𝑃𝑆𝑡+𝜏(1 − 𝐷𝑃𝑅𝑡+𝜏)  

𝐷𝑃𝑅𝑡+𝜏 = 0.5 

𝑔 = 𝑟𝑓 − 0.03 

 

 

Model 4: Gebhardt, Lee, and Swaminathan (2001) 

This model also assumes clean surplus accounting, allowing share price to be expressed 

in terms of forecasted returns on equity (ROE) and book values per share. The explicit forecast 

horizon is set to three years, beyond which forecasted ROE decays to the median industry ROE 

by the twelfth year, and remains constant thereafter. Dividend payout is assumed to be 

constant. The valuation equation is given by:  
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𝑃𝑡 = 𝐵𝑡 + �
𝐹𝑅𝑂𝐸𝑡+𝜏 − 𝑘𝐺𝐿𝑆

(1 + 𝑘𝐺𝐿𝑆)

11

𝜏=1

𝐵𝑡+𝜏−1 +
𝐹𝑅𝑂𝐸𝑡+12 − 𝑘𝐺𝐿𝑆
𝑘𝐺𝐿𝑆(1 + 𝑘𝐶𝑇)11 𝐵𝑡+11 

(2A.4) 

where: 

𝐹𝑅𝑂𝐸𝑡+𝜏= forecasted return on equity for year t+τ 

𝐵𝑡+𝜏 = 𝐵𝑡+𝜏−1 + 𝐹𝐸𝑃𝑆𝑡+𝜏(1 − 𝐷𝑃𝑅𝑡+𝜏) 

𝐷𝑃𝑅𝑡+𝜏= expected dividend payout ratio in year t+τ 

            For the first three years, 𝐹𝑅𝑂𝐸𝑡+𝜏 is set equal to  𝐹𝐸𝑃𝑆𝑡+𝜏 𝐵𝑡+𝜏−1⁄ . Beyond the third year, 

𝐹𝑅𝑂𝐸 fades linearly to the industry median  by the twelfth year. Industries are defined 

according to the Fama and French (1997) classification and the median industry 𝑅𝑂𝐸  is 

calculated over the past ten years excluding loss firms. 

The expected dividend payout ratio 𝐷𝑃𝑅𝑡+𝜏  is set equal to 𝐷𝑃𝑆0 𝐸𝑃𝑆0⁄ . If 𝐸𝑃𝑆0 is 

negative, it is replaced by the value implied by a 6% return on assets (the long-run return on 

assets in the U.S.). I winsorize payout ratios at zero and one. 

 

 

Alternative models 

I also consider alternative models of the cost of equity.  These are used in Table 8. 

 

Gordon Finite Horizon model 

This model assumes that dividends grow over an explicit forecasting horizon set to four years, 

beyond which the firm’s return on equity reverts to the expected cost of equity capital. The 

valuation equations are given by: 

𝑃𝑡 = �
𝐷𝑃𝑆𝑡+𝜏

(1 + 𝑘𝐹𝐻𝐺)

4

𝜏=1

+
𝑁𝐸𝑃𝑆𝑡+1(1 + 𝐿𝑇𝐺)4

𝑘𝐹𝐻𝐺(1 + 𝑘𝐹𝐻𝐺)4
 

(2A.5)
 

 

Where:  

ROE



132 
 

𝐷𝑃𝑆𝑡+𝜏 = 𝐷𝑃𝑆0(1 + 𝐿𝑇𝐺)𝜏 

𝑁𝐸𝑃𝑆𝑡+1 =
𝐹𝐸𝑃𝑆𝑡+3

(1 + 𝐿𝑇𝐺)2 

 

Price-Earnings-Growth (PEG) ratio 

This is a special case of the Easton (2004) model assuming no dividend payments. There are 

two versions of the model.  One is based on short-term earnings forecasts and the other on 

long-term earnings forecasts. The valuation equations are given by:  

𝑃𝑡 =
𝐹𝐸𝑃𝑆𝑡+2 − 𝐹𝐸𝑃𝑆𝑡+1

𝑘𝐸𝑆
2  (2A.6) 

𝑃𝑡 =
𝐹𝐸𝑃𝑆𝑡+5 − 𝐹𝐸𝑃𝑆𝑡+4

𝑘𝐸𝑆
2

 

(2A.7)
 

 

Earnings-Price (EP) ratio  

This is a special case of the Easton (2004) model assuming that abnormal earnings growth is set 

to zero.   

𝑘𝐸𝑃 =
𝐹𝐸𝑃𝑆𝑡+1

𝑃𝑡
  (2A.8) 
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  Appendix 2-A   Regression Variable Definitions and Data Sources for Chapter 2 

Variable Definition Source 

Panel A. Dependent variables 

rOJN Implied equity premium defined as the cost of equity 
derived from the Ohlson and Juttner-Nauroth (2005) model 
estimated in June of each year minus the rate on a 10-year 
treasury note. 

Authors’ 
calculations based 
on I/B/E/S and 
Compustat data 

rMPEG 

 

Implied cost of equity premium defined as the cost of 
equity derived from the Easton (2004) model estimated in 
June of each year minus the rate on a 10-year treasury note. 

As above 

rCT 

 

Implied cost of equity premium defined as the cost of 
equity derived from the Claus and Thomas (2001) model 
estimated in June of each year minus the rate on a 10-year 
treasury note. 

As above 

rGLS 

 

 

Implied cost of equity premium defined as the cost of 
equity derived from the Gebhardt, Lee and Swaminathan 
(2001) model estimated in June of each year minus the rate 
on a 10-year treasury note. 

As above 

rAVG Average of rGLS, rCT, rOJN and rMPEG. As above 

Panel B. Religious variables 

CHU Church is defined as the number of churches per 1,000 
people in the county where the firm is located.  

American Religion 
Data Archive 
(ARDA) 

CHU_CATH Catholic church is defined as the number of Catholic 
churches per 1,000 people in the county where the firm is 
located. 

As above 

CHU_PROT Protestant church is defined as the number of Protestant 
churches per 1,000 people in the county where the firm is 
located. 

As above 

CHU_MAIN Mainline Protestant church is defined as the number of 
Mainline Protestant churches per 1,000 people in the 
county where the firm is located. 

As above 



134 
 

CHU_EVAN Evangelical Protestant church is defined as the number of 
Evangelical Protestant churches per 1,000 people in the 
county where the firm is located. 

As above 

ADH Religious adherence is defined as the number of religious 
adherents in the country (estimated by the churches) to the 
total population in that county where the firm is located. 

As above 

ADH_CATH Catholic adherence is defined as the number of Catholic 
adherents in the country to the total population in that 
county where the firm is located. 

As above 

ADH_ PROT Protestant adherence is defined as the number of 
Protestant adherents in the county to the total population 
in that county where the firm is located. 

As above 

ADH_ MAIN Mainline Protestant adherence is defined as the number of 
Mainline Protestant adherents in the country to the total 
population in that county where the firm is located. 

As above 

ADH_ EVAN Evangelical Protestant adherence is defined as the number 
of Evangelical Protestant adherents in the country to the 
total population in that county where the firm is located. 

As above 

Panel C. Control variables 

BETA Equity beta obtained from a regression of a firm’s monthly 
excess stock returns on the corresponding CRSP value-
weighted index excess returns using at least 24 months and 
up to 60 months ending in June of each year. Excess 
returns are monthly returns minus the one-month 
Treasury bill rate. 

Authors’ 
calculations based 
on CRSP data. 

BTM Book value to the market value of equity.  Book value is 
defined as the book value of shareholders’ equity plus 
deferred taxes and investment tax credits (if available) 
minus the book value of preferred stock. Depending on 
data availability, the book value of preferred stock is 
defined, in the following order, as the redemption, 
liquidation, or par value.  

Authors’ 
calculations based 
on Compustat data. 

SIZE Natural logarithm of market capitalization in millions of 
dollars. 

As above. 

LEV Leverage ratio defined as the ratio of long-term debt to 
total assets. 

As above 
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LTG Average long-term growth of earnings per share forecast 
reported in June of year t. 

I/B/E/S 

DISP Dispersion of analyst forecasts defined as the coefficient of 
variation of one-year-ahead analyst forecasts of earnings 
per share in June of year t. 

Authors’ 
calculations based 
on I/B/E/S data. 

RET12 Compound stock returns over the past 12 months. Authors’ 
calculations based 
on CRSP data. 

FERROR Signed forecast error defined as the difference between the 
one-year-ahead consensus earnings forecast and realized 
earnings deflated by June-end stock price. 

As above 

POPU Population defined as the total population of a county. U.S. Census 

EDUC Education defined as the population finishing a bachelor's 
degree or higher in a county divided by the total 
population of that county.  

As above 

MFR Male-to-female ratio defined as the population of males 
divided by the population females in a county.  

As above 

INC Income defined as the median household income in a 
county. 

As above 

MINO Minorities defined as the population of minorities divided 
by the population of that county where the firm is located. 

As above 

MARR Marriage defined as the population of married people 
divided by the population of that county.  

As above 

FINANCE  The natural logarithm of distance in kilometers (computed 
using the Great Circle Distance Formula and data on 
county coordinates) from firms’ headquarter to the nearest 
city center of six financial centers of Boston, Chicago, Los 
Angeles, New York, Philadelphia, and San Francisco as 
identified by Christoffersen and Sarkissian (2009) and El 
Ghoul, et al. (2010). 

Authors’ 
calculations based 
on COMPUSTAT 
data and the U.S. 
Census Bureau’s 
Gazetteer County 
Database 

METRO Metro10_dummy is defined as a dummy that equals 1 if 
the firm is located in one of the ten largest metropolitan 
areas of New York, Los Angeles, Chicago, Washington-
Baltimore, San Francisco, Philadelphia, Boston, Detroit, 
Dallas, and Houston as identified by the 2000 Census, and 

As above 
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0 otherwise. 
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  Appendix 3-A   Regression Variable Definitions and Data Sources for Chapter 3 

Variables Description 

 Panel A: Risk Variables 

StdRet_FF3 Idiosyncratic risk of StdRet_FF3 is defined as the quarterly standard deviation 
of residuals from the Fama-French (1996) three-factor model.   

StdRet_FF4 Idiosyncratic risk of StdRet_FF4 is defined as the quarterly standard deviation 
of residuals from the Carhart (1997) four-factor model.   

StdRet_MYY Idiosyncratic risk of StdRet_MYY is defined as the quarterly standard 
deviation of residuals from a two-factor (market index return and industry 
index return) model following Morck, Yeung, and Yu (2000).   

StdRet Risk of StdRet is defined as the quarterly standard deviation of stock return.   

Skewness_FF3 Crash risk is measured by Skewness_FF3 which is defined as the quarterly 
skewness of residuals from the Fama-French (1996) three-factor model.  

  

                                    Panel B: Board-related Variables 

Board independence Ratio of the number of independent directors to board size. Source: IRRC. 

Voting power ratio Voting power ratio is defined as the ratio of voting power held by 
independent directors to the voting power held by inside directors. Source: 
IRRC. 

Audit independence Audit independence is defined as the fraction of independent directors in the 
audit committee. Source: IRRC. 

Nominating 
independence 

Nominating independence is defined as the fraction of independent directors 
in the nominating committee. Source: IRRC. 

Compensation 
independence 

Compensation independence is defined as the fraction of independent 
directors in the compensation committee. Source: IRRC. 

Board size Board size is defined as number of board members. Source: IRRC. 

Age of director Age of director is defined as the average age of directors. Source: IRRC. 

“X” independent 
director 

“X” independent director is defined as the fraction of independent directors 
with an occupation “X” on board. Source: IRRC. 

  

 Panel C: Other Control Variables 

Market capitalization Market capitalization is defined as price times shares outstanding at the 
beginning of each quarter. 
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Size  Size is defined as natural log of Market Capitalization at the beginning of the 
quarter. 

Book-to-market ratio Book-to-market ratio is defined as the ratio of book value of equity 
(COMPUSTAT Fundamentals Quarterly: Item SEQQ) to Market Capitalization 
at the beginning of quarter. 

Leverage Quarterly leverage is defined as the ratio of long-term debt (COMPUSTAT 
Fundamentals Quarterly: Item DLTTQ) to total assets (COMPUSTAT 
Fundamentals Quarterly: Item ATQ) at the beginning of the quarter. 

ROE Quarterly return on equity is defined as the ratio of net income (COMPUSTAT 
Fundamentals Quarterly: Item IBQ) to the value of Equity (COMPUSTAT 
Fundamentals Quarterly: Item SEQQ) lagged by one quarter. 

CEO tenure Number of years since the date an individual became CEO. Source: 
ExecuComp. 

CEO_CHAIR CEO_CHAIR is defined as a dummy that is equal to 1 if the CEO serves as 
board Chair. Source: ExecuComp. 

CEO options CEO options is defined as the ratio of the value of options granted to the CEO 
to the CEO’s salary. Source: ExecuComp. 

Metro Metro10_dummy is defined as a dummy that is equal to 1 if the firm is located 
in one of the ten largest metropolitan areas of New York, Los Angeles, 
Chicago, Washington-Baltimore, San Francisco, Philadelphia, Boston, Detroit, 
Dallas, and Houston as identified by the 2000 Census, and 0 otherwise. 

Institutional ownership Institutional ownership is computed as the number of shares held by 
institutional investors divided by total shares outstanding. Source: 
CDA/Spectrum Institutional (13f) Holdings.  

Religion  Religion proxy is defined as the number of churches per 1,000 people in the 
county where the firm is located. Source: American Religion Data Archive 
(ARDA). 

Accrual quality 
(ACCQ) 

ACCQ is estimated following Dechow and Dichev (2002).  The Dechow and 
Dichev (2002) model is estimated for each quarter, within each of the 48 Fama 
and French (1997) industry classifications having at least 20 observations. 
ACCQt is the standard deviation of  residuals of Dechow and Dichev (2002) 
model calculated over quarter t-4 through t. 

Turnover Turnover is defined as the quarterly average of daily number of shares traded 
divided by shares outstanding. Source: CRSP. 

Detrended turnover 

 

Detrended turnover is defined as the average monthly turnover in the current 
quarter detrended by a moving average of turnover in the prior 18 months.  

R&D ratio R&D ratio, research and development ratio, is defined as the ratio of research 
and development expense (COMPUSTAT Fundamentals Quarterly: Item 
XRDQ) to total assets (COMPUSTAT Fundamentals Quarterly: Item ATQ) 



139 
 

lagged by one quarter. 

Investment ratio Investment ratio is defined as the ratio of capital expenditures (COMPUSTAT 
Fundamentals Quarterly: Item XRDQ) to total assets (COMPUSTAT 
Fundamentals Quarterly: Item ATQ) lagged by one quarter. 

Growth Growth, the inverse of Book-to-market ratio, is defined as the ratio of Market 
Capitalization to book value of equity (COMPUSTAT Fundamentals 
Quarterly: Item SEQQ). 

STD_ROA STD_ROA is defined as the standard deviation of quarterly ROA from quarter 
t to t+5, where ROA is the ratio of net income (COMPUSTAT Fundamentals 
Quarterly: Item IBQ) to total assets (COMPUSTAT Fundamentals Quarterly: 
Item ATQ) lagged by one quarter. 

Acquirer Acquirer is defined as a dummy equal to 1 if the firm becomes an acquirer 
(both completed and uncompleted) in that quarter, and 0 otherwise. Source: 
SDC Platinum. 
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