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Abstract 

This three-essay dissertation first examines the impact of tax enforcement on the incidence of stock 

option backdating. Consistent with the theoretical prediction that tax authority enforcement can operate as 

a valuable monitoring tool by narrowing the scope for managerial entrenchment, we find robust evidence 

that the incidence of stock option backdating is lower when firms are more likely to be subject to IRS 

audits. Our results reinforce calls in the public policy discourse for institutions that protect investors by 

curtailing companies’ “degrees of freedom” to engage in corporate misbehaviour. The second essay 

examines how the market reacts to announcements of mergers and acquisitions (M&As) by well 

performing acquirers and evaluates the results in light of three hypotheses: 1) managerial ability, 2) 

empire building, and 3) chief executive officer (CEO) overconfidence. Our results indicate that an empire 

building motive drives the relationship between past superior operating performance and M&A 

announcements. Long-term operating performance drops significantly for acquiring firms with past 

superior operating performance. Our evidence also indicates that the presence of insider directors helps to 

alleviate the negative perception of acquisitions made by firms with better operating performance or 

empire building CEOs. The final essay investigates the controversial issue of whether information 

asymmetry affects the cost of equity capital. We re-examine this unanswered question using a unique and 

simple measure of information risk rooted in the growing literature on geographic proximity. Relying on 

their distance from financial centers to gauge when firms are better known, we provide robust evidence 

that information risk shapes equity pricing.  In particular, we find that firms located in remote areas 

exhibit a higher cost of equity capital.   
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Chapter 1 

Introduction 

This dissertation is composed of three essays. The first essay tests the theoretical prediction by Desai, 

Dyck, and Zingales (2007) that the tax authority provides a monitoring mechanism of corporate insiders. 

More specifically, we examine the impact of Internal Revenue Service (IRS) enforcement on the 

incidence of stock option backdating. Consistent with Desai, Dyck and Zingales’s prediction, we find that 

U.S. public firms are less likely to backdate stock option grants when the probability of IRS audit is high. 

Economically, our coefficient estimates translate into the probability of backdating decreasing by 16.4 

percent on average when the likelihood of an IRS audit increases from 15.54 percent (the 25
th
 percentile 

in our data) to 34.17 percent (the 75
th
 percentile). The results are robust to several model specifications, 

alternative tax enforcement measures, and controlling for different internal and external corporate 

governance mechanisms.   

The second essay examines the relation between past operating performance and market reactions to 

M&A announcements with a dataset that involves completed Canadian M&A deals. Further, we consider 

the role of board structure in shaping the relationship between past operating performance and M&A 

performance. In the process of examining this latter relationship, we test the relevance of three hypotheses 

(e.g., managerial ability, empire building, and CEO overconfidence) that may govern this relationship. 

Our results indicate that an empire building motive drives the relationship between past superior operating 

performance and M&A announcements. Long-term operating performance drops significantly for 

acquiring firms with past superior operating performance. Our evidence also indicates that the presence of 

inside directors helps to alleviate the negative perception of acquisitions made by firms with better 

operating performance or empire building CEOs. 
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The purpose of the third essay is to help empirically settle the controversy about the link between 

information asymmetry and the cost of capital using a unique and simple measure of information risk 

grounded in recent research on geographic proximity. There is now plenty of evidence that local investors 

have informational advantages over nonlocal investors and that the firm’s geographic location with 

respect to central areas is a good measure of the severity of information asymmetry. Relying on their 

distance from financial centers to gauge when firms are better known, we provide strong, robust evidence 

that information risk shapes equity pricing. In particular, we find that firms located in remote areas exhibit 

a higher cost of equity capital.  Our inferences are insensitive to measuring both the cost of equity capital 

and distance in several ways, controlling for corporate governance quality, and addressing endogeneity. 
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Chapter 2 

The Influence of IRS Monitoring on Managerial Misbehaviour: Evidence 

from the Stock Option Backdating Scandal 

 

2.1 Introduction 

In their seminal contribution on the separation of ownership and control, Berle and Means (1932) were 

inspired by the observation that tax is behind the dramatic rise of ownership diffusion in the U.S. 

Surprisingly, however, the role of taxation in shaping corporate governance has been largely neglected in 

the financial economics literature, reducing it to a market imperfection. It is only recently that an 

emerging stream of theoretical research has invigorated the role of taxes and proposed new links to 

corporate governance (e.g., Desai and Dharmapala, 2006, 2009; Desai, Dyck and Zingales, 2007). An 

intriguing prediction from this literature is that the government, de facto the largest minority shareholder 

in almost all corporations, can reduce managerial rent-extraction through a strong tax enforcement policy. 

We test this prediction in the context of the stock option backdating scandal that shuddered the markets in 

2006 and which continues to be the subject of media attention as the outcomes of civil and criminal 

prosecutions against suspect companies unfold (e.g., Lattman, 2010; Petruno, 2010; Blankfeld, 2011; 

Henning, 2011).
1
 Specifically, we examine whether U.S. public companies are less likely to backdate 

stock option grants when the threat of an Internal Revenue Service (IRS) audit is higher. 

Commenting on the backdating practice, Arthur Levitt, former chairman of the SEC refers to it as “the 

ultimate in greed. It is stealing, in effect. It is ripping off shareholders in an unconscionable way”. Lie 

(2005) was the first to document evidence of firms illegally backdating option grants. His ground 

breaking study, however, received very little attention from the media and regulators even after he 

                                                      

1
 Stock option backdating consists of retroactively setting the date an option was granted to coincide with a date 

when the stock price was low. 

http://blogs.forbes.com/kerenblankfeld/
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notified the SEC about backdating practice (Ritter, 2008). It was a front-page article in The Wall Street 

Journal on 18
th
 March 2006 that put option backdating in the spotlight trigging large scale public scrutiny 

of hundreds of public firms. On June 14, 2007, research firm Glass-Lewis & Co. reported that at least 271 

publicly traded companies either had been the subject of SEC and/or Department of Justice (DOJ) 

inquiries or had announced internal investigations, while over 135 companies were the target of a 

shareholder lawsuit.
2
 By the end of 2007, at least 90 executives and directors at over 50 companies have 

been fired, demoted or resigned in relation to these investigations. As of November 2010, a total of 12 

corporate executives received criminal sentences; five of them prison terms, and the remaining were 

sentenced to probation (Lattman, 2010).
3
 Remarkably, recent studies have shown that backdating practice 

is actually more widespread than it was original thought (Bizjak, Lemmon, and Whitby, 2009; Heron and 

Lie, 2009; Bebchuk et al, 2010) and that the number of undetected backdating firms is even larger than 

the number of backdating firms identified by media and regulator (Edelson and Whisenant, 2009).  

The wide-ranging consequences of stock option backdating make it a powerful setting in which to test 

Desai, Dyck and Zingales’s (2007) theoretical prediction that tax authority monitoring can curb 

managerial rent diversion. The backdating scandal has several serious implications for the firm and its 

stakeholders as it is reflected in the outcomes of the large scale investigations conducted by the DOJ, the 

IRS and the SEC.
4
 First, backdating is associated with violations of civil law (central concerns of the 

SEC) in the form of misrepresentation of financial statements, fraud and other violations of securities law 

                                                      

2
 We thank Bayley Diamond at Glass-Lewis & Co. for providing us with Yellow Card report of June 2007. 

3
 The option backdating scandal has even created a fugitive, Jacob Alexander, the former CEO of Comverse 

Technology Inc who fled to Namibia to avoid prosecution over stock option backdating. On November 23 2010, still 

fighting extradition to the U.S., Alexander agreed to pay nearly $48 million to settle a civil action by the U.S. 

Attorney's office (Bray, 2010). The funds will be used to settle a $225 million shareholder lawsuit against the 

company and several former officers and directors. Alexander has also agreed to pay a $6 million civil penalty to the 

SEC.  So far, the largest settlement involves William McGuire, the former chairman and CEO of UnitedHealth 

Group Inc, who agreed to pay $468 million in civil fines and restitution to the company. For un updated list of SEC 

cases over illegal backdating practice (see http://www.sec.gov/spotlight/optionsbackdating.htm) 

4
 On July 11, 2007, the IRS identified backdated stock options as a Tier 1 compliance Issue (i.e. a matter of “high 

strategic importance”).  

http://www.sec.gov/spotlight/optionsbackdating.htm
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(e.g., falsifying books and records). Second, it is related to violations of criminal law (central concerns of 

the DOJ). Third, backdated options may result in a tax liability (central concerns of the IRS) for both the 

firm and managers (corporate and personal tax avoidance).
5
 Fourth, the backdating scandal exacerbates 

agency costs and leads to major losses for shareholders, which explain the multiple shareholder lawsuits 

against backdating firms (Narayanan, Schipani, and Seyhun, 2007; Bernile and Jarrell, 2009; Carow, 

Heron, Lie, and Neal, 2009; Pool, Wang, and Xie, 2009). Bernile and Jarrell (2009), for instance, find that 

the stock prices of backdating firms dropped between 20 and 50 percent upon revelation of their 

involvement in backdating. Fifth, backdating leads, in several cases, to a forced management turnover as 

well as reputation penalties to executives and directors of backdating firms (Ertimur, Ferri and Maber, 

2012; Efendi, Files, Ouyang, and Swanson, 2012).
6
 Finally, backdating companies face potential delisting 

for failing to release audited financial statements on time due to problems with options backdating. 

Bernile and Jarrel (2009) report that by October 2006, 3 out of 55 firms in their sample who received 

notice of potential delisting were delisted by Nasdaq.  

Though our prediction that tax enforcement reduces the likelihood of backdating may seem intuitive, 

there are at least two arguments that contradict this proposition. First, it is a well-known fact that the IRS 

is outmanned and outgunned in its continuous battle against corporate fraud.
7
 Second, the government, 

specifically the U.S., has other agencies and regulation (e.g. SEC) with the core function and mandate is 

to monitor the behaviour of public firms. Hence these agencies are better positioned and equipped than 

tax authorities to alleviate agency problems and curb managerial diversion. In fact, higher monitoring and 

enforcement by tax authorities is not aimed at lessening the agency problem per se. The benefit to 

                                                      

5
 Potential tax liabilities are due to the loss of tax deductions and imposition of penalties and interest for failure to 

withhold and accurately report income and employment taxes.  

6
 Karpoff, Lee, and Martin (2008a, 2008b) provide detailed evidence on penalties incurred by firms and executives 

involved in a broad set of financial misconduct cases.  

7
 The IRS is also hampered by former top officials quitting to advise industry on tax policy. For instance, in January 

2004 high-level IRS attorney Sean Foley went from director of IRS negotiations with multinational companies to 

principal at KPMG, advising companies on how to deal with IRS regulation he had drafted in December 2003.  
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shareholders from tax authorities is only a byproduct of increased tax enforcement and monitoring. 

Hence, whether IRS enforcement deters stock option backdating remains an empirical question.  

To test whether backdating decreases with tax authority monitoring we employ a sound proxy for the 

level of tax enforcement based on reports on IRS enforcement activities compiled by Transactional 

Records Access Clearinghouse (TRAC), a nonpartisan research institute affiliated with Syracuse 

University that publicly disseminates comprehensive statistics on many federal agencies according to the 

government’s own real data. This proxy is also used in Guedhami and Pittman (2008), El Ghoul et al, 

(2011), Hanlon et al, (2011) and Hoopes et al, (2012).
8
 The data measures the likelihood of a face-to-face 

audit. As Hoopes et al, (2012) note, we are using ex post audit probability to proxy for ex ante threat of an 

IRS audit. Hence we are assuming that “managers form rational expectations about the audit rates”. In the 

robustness checks, we relax this assumption by using lags of IRS audit probability.   

After controlling for relevant firm characteristic variables as well as other factors identified in the 

backdating literature we find that the likelihood of a firm engaging in stock option backdating decreases 

with IRS audit probability. Our results are economically significant in the sense that the probability of 

backdating decreases by 16.4 percent on average when the probability of IRS audits increases from 15.54 

percent (the 25
th
 percentile in our data) to 34.17 percent (the 75

th
 percentile). 

Our paper contributes to the literature in at least two ways. First, we contribute to the strand of literature 

on the causes behind backdating practice and its prevalence in U.S. public firms (Bizjak, Lemmon, and 

Whitby, 2009; Collins, Gong, and Li, 2009; Heron and Lie, 2009; Minnick and Zhao, 2009; Bebchuk, 

Grinstein, and Peyer, 2010). Existing studies focus on internal corporate governance mechanisms. 

Armstrong and Larcker (2009) call for future research to examine the roles of external factors that led to 

                                                      

8
 See Appendix A in Hanlon et al (2011) for a detailed description of the proxy for IRS monitoring.  
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and helped in the diffusion of backdating practice. This is the first paper to examine whether an external 

monitoring mechanism (i.e. IRS monitoring) influences a firm’s likelihood to backdate stock options.
9
  

Second, we contribute to the emerging literature arguing that the government’s interest in collecting tax 

revenues engenders monitoring that helps reduce agency problems (Desai, Dyck and Zingales, 2007; 

Guedhami and Pittman, 2008; El Ghoul et al, 2011; and Hanlon et al, 2011; Hoopes et al, 2012). We 

extend this research by examining whether backdating decreases with IRS monitoring. Guedhami and 

Pittman (2008) and El Ghoul et al, (2011) report that an increase in IRS enforcement reduces the cost of 

debt and cost of equity capital, respectively. Hanlon et al, (2011) show that the negative association 

between audit probability and cost of capital is, at least partially, due to the positive effect of IRS tax 

enforcement on earnings quality. More recently, Hoopes et al, (2012) find that stricter tax enforcement 

lowers corporate tax avoidance. Because tax avoidance requires opacity and secrecy, Hoopes et al’s 

findings can help explain the positive association between IRS enforcement and reporting quality 

documented in Hanlon et al, (2011).  In fact, Balakrishnan, Blouin and Guay (2011) show that aggressive 

tax planning firms have lower earnings quality and suffer from higher information asymmetry.  

It is not clear, however, whether firm tax aggressiveness is harmful to shareholders. Tax aggressiveness 

has two contrasting effects: (1) it reduces tax liability, but (2) it requires lower reporting quality. Frank et 

al (2009), for instance, report evidence from abnormal returns that the stock market rewards firms for 

undertaking aggressive tax positions. Nevertheless, Khurana and Moser (2009) document that firms with 

large equity stakes held by long-term institutional investors exhibit less tax aggressiveness. 

By examining the effect of IRS enforcement on backdating practice, we provide a more direct and clear 

test of Desai, Dyck and Zingales’ (2007) theory. Moreover, because of its numerous adverse implications 

                                                      

9
 In the sensitivity analysis, we control for SEC monitoring and find it has a negative effect on the likelihood of 

stock option backdating as well. This corroborates our main findings that external monitoring mechanisms influence 

backdating practice.  
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to firm, managers and shareholders, the backdating scandal provides a powerful setting to examine 

whether tax authority monitoring and enforcement can curb managerial diversion.   

The rest of this paper is organized as follows. Section 2.2 provides literature review on stock option 

manipulation and develops the rationale for our testable hypothesis. Section 2.3 describes our sample and 

research design. Section 2.4 presents our results. Section 2.5 concludes. 

2.2 Stock Option Grant Manipulation 

Though Lie (2005) was the one who prompted SEC investigations, Yermack (1997) was the first to point 

out the issue of stock-option manipulation by opportunistic managers, showing that stock prices exhibit 

positive abnormal returns immediately after a CEO option grant date. Yermack interprets his findings as 

CEOs opportunistically timing stock-option grants to benefit from positive corporate news (e.g. strong 

earnings) that would drive up company’s stock prices, and consequently the value of their stock options. 

Consistent with Yermack (1997), Aboody and Kasznik (2000) find positive abnormal returns after a grant 

date of scheduled CEOs’ stock option grants. Chauvin and Shenoy (2001) document negative abnormal 

returns prior to CEOs’ option grant dates.  Aboody and Kasznik (2000) and Chauvin and Shenoy (2001) 

interpret these results as evidence that CEOs opportunistically time information disclosure around option 

grants, as opposed to Yermack’s (1997) timing of option grants argument. More precisely, CEOs would 

delay any grant just after the disclosure of bad news and/or accelerate a grant shortly after the release of 

good news.  

Unlike the timing of information disclosure, the timing of option grants relative to future market returns 

ascribes to opportunistic CEOs with an outstanding ability to forecast future market movements. 

Although some studies, such as Lakonishok and Lee (2001) and Narayanan and Seyhun (2007), provide 

evidence consistent with the view that some CEOs are capable of forecasting future market movements, 

the large and increasing number of companies currently under SEC investigation for possible 

manipulation of their option grants casts some doubt on this view. In fact, Lie (2005) provides a new 
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explanation that requires much lower skills than market forecasting. Lie (2005) reports negative abnormal 

returns before a grant’s date and positive abnormal returns afterward. While the author documents the 

same returns pattern for both unscheduled and scheduled option grants, he finds significantly stronger 

(negative and positive) returns for the former. Lie interprets these results as evidence that CEOs influence 

the compensation committee to time option grants retroactively by choosing a date when their share price 

was low, a practice known as backdating. The results of Lie (2005) do not, however, rule out the timing of 

information disclosure and the timing of option grant dates explanations. In other words, Lie’s findings 

do not tell to what extent backdating explains abnormal return patterns around stock options grants. Heron 

and Lie (2007) investigate this issue and find that backdating explains most of the abnormal return pattern 

around stock option grant dates. Heron and Lie (2009) report that 23.0% of unscheduled CEOs stock 

options granted before the two-day filing requirement that took effect on August 29, 2002, were 

backdated or otherwise manipulated and 10.0% afterward.  

Another stream of studies looks at the underlying causes of backdating practice in the U.S and show that 

weaker corporate governance encourages opportunistic and powerful CEOs to engage in such rent 

extraction behavior. Bebchuk, Grinstein and Peyer (2010), for instance,  find that the documented practice 

of CEOs’ stock option grant manipulations is also prevalent among outside directors' option grants 

particularly within firms with weak corporate governance. Collins, Gong and Li (2009) show that 

backdating firms are more likely to have boards dominated by dependent and gray directors, a higher 

proportion of outside directors appointed by the incumbent CEO, and higher incidence of the CEO 

serving also as a chairman of the board. Bizjak, Lemmon and Whitby (2009) show that interlocking 

boards play a major role in the spreading of the backdating practice across U.S. public firms. However, 

the authors find weak evidence that backdating is systematically related to weak corporate governance. 

Heron and Lie (2009, 2007) document evidence of backdating even after the endorsement of the 

Sarbanes-Oxley Act (SOX), which emerged to fix several critical deficiencies in the U.S. corporate 

governance practices, including the stock option grant manipulation. 
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The final group of studies examines the implication of backdating practice on shareholders (Narayanan, 

Schipani, and Seyhun, 2007; Bernile and Jarrell, 2009; Carow, Heron, Lie, and Neal, 2009; Pool, Wang, 

and Xie, 2009). For instance, Narayanan, Schipani and Seyhun (2007) find that the revelation of 

backdating results in an average loss to shareholders of about $400 million per firm. More recent papers 

investigate the adverse effects for executives and directors of firms involved in the backdating scandal 

(Ertimur, Ferri and Maber, 2012; and Efendi, Files, Ouyang, and Swanson, 2012).  

2.3 Research Methodology 

To select our sample we start by collecting data on option grants awarded to 5 top executives and 

independent directors from Thomson Financial’s insider trading database. We use the methodology in 

Heron and Lie (2009, 2007) and Narayanan and Seyhun (2006) to create our sample. Specifically, we 

require observations to have a cleanse indicator equal to R (“data verified through the cleansing process), 

H (“cleansed with a very high level of confidence”), or C (“a record added to nonderivative table or 

derivative table in order to correspond with a record on the opposing table”). Following Bebchuk, 

Grinstein, and Peyer (2010), we define option backdating as occurring if the option is granted on a day 

when the stock price was at the lowest level of the month in which the option was granted (i.e. one-month 

look-back period).  

The existing studies classify stock option grants into scheduled and unscheduled grants. Aboody and 

Kasznik (2000) define a grant to be scheduled if it occurs within one week of the one-year anniversary of 

a prior grant date. However, Lie (2005) and Heron and Lie (2007) point out that Aboody and Kasznik’s 

classification overestimates backdating practice and abnormal returns around grant dates. Following Lie 

(2005), we define a scheduled stock option grant as a grant that occurs within one day of the one-year 

anniversary of the prior year’s grant date and an unscheduled grant as stock option grant that does not 

occur within one day of this anniversary or if no stock options were granted during the prior year. 

Following Lie (2005), Heron and Lie (2007) and Bebchuk, Grinstein, and Peyer (2010) we only examine 

unscheduled grants, since opportunistic timing of option grants is less likely to occur when grants are 
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scheduled. We combine any duplicate grants that are awarded on a given date to a given 

individual in a given company. 

The price data come from the CRSP database, and we require stock returns to be available for the entire 

month of the grant date. We restrict our analysis to firms headquartered in an IRS district to ensure that 

firms not subject to the agency’s monitoring are excluded from the sample. Finally, we require firms to 

have total assets in COMPUSTAT. The final sample consists of 47,698 firm-year observations over the 

period 1996-2009.  

To test our prediction we use a logistic regression where the dependent variable is a dummy variable, 

Option Backdating, equal to 1 for backdating sample, and 0 for control sample. Our primary test variable, 

Audit Probability, quantifies the threat of an IRS audit using TRAC’s (2010) report on face-to-face audit 

rates by year and asset level that we excerpt in Panel A of Table 2-2. Although managers’ perceptions are 

unobservable, this variable captures the expected IRS audit probability under the assumption that 

managers form rational expectations with actual Audit Probability amounting to unbiased estimates of 

their expectations. In other words, we initially assume that managers do not make systematic errors when 

predicting future Audit Probability such that any deviations from perfect foresight are random. In 

sensitivity analysis, we relax this assumption by focusing on lagged Audit Probability to reflect 

expectations grounded in historical data. Following Hanlon et al, (2011) and Hoopes et al, (2012), we also 

employ District/Size/Time Audit Probability, which measures Audit Probability aggregated by IRS 

district, firm size and year.  

To provide insight on the sample’s composition, we populate Panel B of Table 2-1 with the number of 

observations in each cell that represents its firm size category and calendar year. Although no single year 

is responsible for more than 8 percent of the 47,698 observations, this analysis predictably reveals that the 

fraction of sample observations increases monotonically with asset level. In particular, the sample is 

biased toward the largest firms (total assets exceeding $250 million), which constitute 26,923 (56.4 
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percent) observations. In stark contrast, only 14 percent of the sample belongs in the top three rows that 

cover firms below the $50 million total assets threshold. There is however ample variation within each 

row, reflecting the calendar year distribution. For example, Audit Probability for the largest U.S. public 

firms have fallen from 48.38 percent in 1996 to 30.51 percent by 2000 before recovering to 42.56 percent 

by 2005, and then declining again to 25.03 percent by 2009. This overall pattern reinforces the criticism 

that corporate tax enforcement had gradually become more lenient. Analyzing such a long timeframe 

benefits from encompassing intervals when IRS enforcement levels were alternately ascending and 

descending. Overall, the distribution of the sample across asset levels and time implies that there is 

sufficient power to identify any role that the threat of an IRS audit plays in curbing backdating practice. 

Following extant backdating literature, we control for firm’s size (defined as log of market value of 

equity), book-to-market, stock returns volatility measured over the previous 24 months, fraction of trading 

days per month with lowest price (i.e. Days in month lowest), dummy variable equal to one for New 

Economy firms, and industry and year effects. These controls are summarized in Table 2-2. 

2.5 Empirical Results 

In Table 2-3, we report evidence on whether the likelihood of backdating varies systematically with 

expected IRS audit probability after controlling for, among others, the effect of size, time and industry. In 

all of our regressions, our inferences reflect standard errors clustered by firm. As the data reveal, the 

coefficient of Audit Probability is negative and significant in each of the regression estimations. These 

results are consistent with our prediction that backdating decreases with stricter IRS monitoring. The 

economic magnitude of the association implies that increasing the probability of an IRS audit from 15.25 

percent (the 25
th
 percentile in our data) to 34.17 percent (the 75

th
 percentile) translates into the probability 

of backdating decreasing by 16.4 percent.  

Because firm size is a main determinant of Audit Probability, we control for size using alternative 

definitions. Results from Column (2) and Column (3) show that Audit Probability continues to load 
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negatively after controlling for firm’s size using the natural log value of total assets and the natural log 

value of sales, respectively.  Another determinant of Audit Probability is time trend. To address the 

concern that we are spuriously documenting a decreasing trend in both backdating and Audit Probability, 

we replace the year dummies with time trend variable. 

Another concern is that the largest firms in our sample almost certainly belong to the IRS‘s Coordinated 

Industry Case (CIC) program, which routinely subjects them to constant audit (Hanlon et al, 2007). In 

sharp contrast, our primary test variable assigns the largest firms in our sample with assets exceeding 

$250 million Audit Probability that range from 25.03 percent for 2009 to 48.38 percent for 1996. 

However, it is difficult to reliably identify CIC firms. Gleason and Mills (2002), citing a 1995 IRS 

Publication, suggest that the CIC program includes more than 1,000 firms each year, while Hanlon et al, 

(2007) estimate that the actual number is closer to 1,200 firms annually. Complicating matters, these 

estimates of the number of firms in the CIC program include private firms that data constraints prevent us 

from including in our analysis. Moreover, inspecting mandatory SEC filings for our entire 1996-2009 

study period confirms that firms seldom publicly divulge when they belong to the CIC program; i.e., we 

could locate fewer than 13 cases of such disclosures.  

To tackle the issue that our results may be driven by the large firms in the CIC program, we follow 

Gleason and Mills (2011) by examining whether our evidence on the prediction in H1 holds when we 

exclude likely CIC firms. Given Hanlon et al‘s (2007) evidence that 94.1 percent of CIC firms have 

greater than $250 million in assets, we discard all firms that fall into this category. More generally, 

focusing on the firms with under $250 million in assets, which comprise 43.55 percent of our sample, is 

also constructive for ensuring that our results reflect pervasive economic phenomena rather than large 

firms dominating the analysis. Although our sample shrinks materially from 47,698 to 20,775 

observations, the coefficient on Audit Probability remains negative and highly statistically significant in 

Column (5) despite the major sacrifice in power, helping to justify dismissing the presence of large CIC 

firms as a competing explanation. Results in Columns (6) and (7) suggest that our findings remain 
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qualitatively unchanged when we define CIC firms as those with greater than $1 billion and $5 billion in 

assets, respectively.  

In Table 2-4, we consider whether our core evidence on the prediction in H1 is sensitive to focusing on 

alternative proxies for corporate tax enforcement. We rely on Audit Probability in our primary analysis 

because the underlying data covers a longer period, 1996-2009, when tax enforcement levels were 

intermittently rising and falling. However, we exploit that, for the shorter 1996-2000 time frame, the IRS 

also compiled audit coverage statistics aggregated by IRS district, which enables us to generate another 

proxy for tax enforcement that varies according to geography, firm size, and year. In Column (1), we re-

estimate the main regression using a geography-based enforcement measures; District/Size/Time Audit 

Probability instead of Audit Probability. This geography-based enforcement measures, amounts to the 

number of corporate tax audits completed in IRS fiscal year t in a given IRS district for a given IRS asset 

level, divided by the number of corporate tax returns received in that same district and IRS asset level 

group in IRS calendar year t-1. In the resulting smaller sample, we find that District/Size/Time Audit 

Probability loads negatively at the 5 percent level, which corroborates our results using Audit Probability.  

Our identification strategy focusing mainly on contemporaneous Audit Probability by appealing to the 

assumption that investors form rational expectations about the likelihood that the firm will experience an 

IRS audit. In contrast, the actual incidence of Audit Probability only becomes observable to market 

participants with delay. For example, several years can elapse between the firm reporting its financial 

statements and the IRS concluding its examination (Crocker and Slemrod, 2005 and Graham and Tucker, 

2006).
 
Moreover, historical statistics on IRS enforcement practices may only become available through, 

for example, TRAC releasing reports on the agency’s activities two or three years later. Finally, the 

statute of limitations only applies three years after the firm files its corporate tax return. In Models (2) and 

(3), after relaxing the assumption of rational expectations by replacing Audit Probability with its one-, 

two-year lags in successive regressions, we still find evidence (at the 1 percent level) implying that the 

likelihood backdating decreases with IRS monitoring. 
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 Table 2-1 Sample Distribution 

Notes: Panel A of this table outlines the probability of experiencing an IRS audit according to the Transactional Records Access Clearinghouse (2010) report, 

“IRS face-to-face audits of federal income tax returns filed by corporations.” Panel B reports the distribution of our sample (47,698) by asset level and year.  

 

 

 

 

 

 

Panel A. Probability of Experiencing an IRS Audit by Asset Level and Year 

Asset Level  1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009   

$1 Million-$5 Million 6.57 7.72 6.35 4.86 2.90 1.98 2.03 1.50 0.60 0.91 1.12 1.60 1.91 1.79 
 

$5 Million-$10 Million 13.95 15.98 13.44 10.09 6.84 5.13 4.48 3.25 1.90 2.35 3.27 2.91 2.99 2.61 
 

$10 Million-$50 Million 19.67 19.97 17.74 14.75 11.57 9.29 7.51 5.85 8.85 11.43 13.96 14.72 11.55 9.86 
 

$50 Million-$100 Million 20.75 19.25 17.53 16.05 14.27 11.95 10.39 9.45 12.10 15.46 13.37 10.85 11.42 13.96 
 

$100 Million-$250 Million 26.78 22.53 19.00 18.51 17.20 17.13 15.54 12.19 15.94 16.75 13.66 11.52 12.58 13.27 
 

>$250 Million 48.38 45.86 37.27 34.55 30.51 31.36 33.68 28.98 38.06 42.56 34.17 26.29 26.66 25.03   

Panel B. Sample Distribution by Asset Level and Year 
 

Asset Level  1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Total 

$1 Million-$5 Million 75 63 59 54 31 57 61 31 28 25 19 17 29 25 574 

$5 Million-$10 Million 126 130 110 94 110 103 103 81 65 64 52 44 44 43 1,169 

$10 Million-$50 Million 450 490 424 417 383 402 364 332 344 307 271 247 243 179 4,853 

$50 Million-$100 Million 726 759 677 567 587 562 539 476 434 431 350 361 314 244 7,027 

$100 Million-$250 Million 568 596 596 555 610 583 577 558 527 514 406 388 362 312 7,152 

>$250 Million 1,581 1,640 1,749 1,826 1,994 2,074 2,125 2,202 2,197 2,161 2,008 1,925 1,873 1,568 26,923 

Total 3,526 3,678 3,615 3,513 3,715 3,781 3,769 3,680 3,595 3,502 3,106 2,982 2,865 2,371 47,698 
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Table 2-2 Descriptive Data 

Panel A Summary Statistics 
Variable           Mean STD Min P25 Median P75 Max N 

Audit probability  25.64 11.62 0.60 15.54 26.66 34.17 48.38 47698 

Option backdating 0.20 0.40 0.00 0.00 0.00 0.00 1.00 47698 

Size 19.56 2.11 9.19 18.09 19.51 20.95 28.23 47698 

Book-to-market ratio 0.57 0.43 0.03 0.26 0.47 0.76 1.67 47698 

Days in months lowest 0.06 0.04 0.04 0.05 0.05 0.05 0.95 47698 

Standard deviation of returns 0.03 0.02 0.00 0.02 0.03 0.04 0.25 47698 

New economy 0.17 0.37 0.00 0.00 0.00 0.00 1.00 47698 

Panel B Correlation* 

  Audit 

probability 

Option 

backdating 
Size 

Book-to-

market 

Days in 

months lowest 

Standard 

deviation 

of returns 

New economy 

Audit probability  1.00 
      

Option backdating -0.05 1.00 
     

Size 0.63 -0.02 1.00 
    

Book-to-market ratio -0.06 -0.02 -0.40 1.00 
   

Days in months lowest -0.10 0.12 -0.23 0.10 1.00 
  

Standard deviation of returns -0.49 0.07 -0.45 0.03 0.08 1.00 
 

New economy -0.17 0.05 0.02 -0.15 -0.07 0.18 1.00 

Notes: Panel A of this table presents distributional statistics of variables used in this study. Audit probability is the number of face to face corporate audits 

completed in IRS year t in asset class a, divided by total number of returns filed in calendar year t-1 in asset class a. Option Backdating is a dummy variable that 

takes the value of one if the firm backdated options during the 1996-2009 period and zero otherwise. Size is the natural logarithm of market value of equity. 

Book-to-market ratio: Book value to the market value of equity. Days in months lowest is the fraction of trading days per month with lowest price. Standard 

deviation of returns is stock returns volatility measured over the previous 24 months. New economy is a dummy variable equals to one for new economy firms. 

Panel B presents the Pearson correlation coefficients between the regression variables. * All correlation coefficients are significant at 5% level or better.Column 

(4) shows that the time trend coefficient is negative and statically significant, which is consistent with the view that the practice of backdating is 

decreasing over time. More relevant four our purpose, the Audit Probability remains negative and statistically significant after controlling for time 

trend.  
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Table 2-1 Options Backdating and IRS Monitoring 

  Baseline Log(asset) Log (sales) Time Trend Ex CIC firms Ex Asset>1B Ex Asset>5B 

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

Audit probability  -0.879*** -0.996*** -0.626*** -0.942*** -0.486*** -0.553*** -0.596*** 

 
(-5.38) (-4.73) (-3.68) (-6.19) (-2.63) (-3.05) (-3.54) 

Size 0.106*** 
  

0.109*** 0.052*** 0.065*** 0.074*** 

 
(11.41) 

  
(12.18) (3.62) (5.10) (6.60) 

Log_asset 
 

0.093*** 
     

  
(7.99) 

     
Log_sales 

  
0.075*** 

    

   
(8.34) 

    
Time trend 

  
-0.042*** 

   

    
(-11.47) 

   
Book-to-market ratio 0.000 -0.000 -0.000 0.000 -0.000 0.000 -0.000 

 
(0.15) (-1.10) (-0.95) (0.11) (-0.20) (0.63) (-0.28) 

Days in months lowest 4.952*** 4.576*** 4.492*** 4.805*** 4.607*** 4.624*** 4.785*** 

 
(18.57) (17.71) (17.24) (18.26) (17.11) (16.79) (17.93) 

Standard deviation of returns 0.914*** 0.917*** 0.839*** 1.065*** 0.863*** 0.972*** 0.926*** 

 
(6.94) (6.96) (6.26) (8.47) (5.93) (6.89) (6.91) 

New economy 0.154*** 0.208*** 0.189*** 0.150*** 0.240*** 0.206*** 0.187*** 

 
(4.45) (6.05) (5.47) (4.38) (5.81) (5.34) (5.21) 

Constant -3.901*** -3.957*** -3.612*** -3.516*** -3.260*** -3.534*** -3.711*** 

 
(-22.59) (-18.13) (-21.01) (-22.05) (-12.08) (-14.47) (-17.15) 

        Year Fixed Effects Yes Yes Yes No Yes Yes Yes 

Industry Fixed Effects Yes Yes Yes Yes Yes Yes Yes 

Observations 47,698 47,698 47,206 47,698 20,775 32,326 41,951 
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Notes: This table reports estimation results from logit regressions. The dependent variable is stock option backdating dummy. Audit probability is the number of 

face to face corporate audits completed in IRS year t in asset class a, divided by total number of returns filed in calendar year t-1 in asset class a. Size is the 

natural logarithm of market value of equity. Log_asset is the natural logarithm of total assets. Log_sales is the natural logarithm of sales. Time trend is a linear 

trend variable, with 1996 equal 1, 1997 equal 2 and so on.  Book-to-market ratio: Book value to the market value of equity. Days in months lowest is the fraction 

of trading days per month with lowest price. Standard deviation of returns is stock returns volatility measured over the previous 24 months. New economy is a 

dummy variable equals to one for new economy firms. Unreported industry controls are based on the Fama and French (1997) industry classification. Beneath 

each coefficient estimate is reported the t-statistic based on robust standard errors adjusted for clustering by firm. The superscripts asterisks ***, **, and * denote 

statistical significance at the 1%, 5%, and 10% levels, respectively.   
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Notes: This table reports estimation results from logit regressions. The dependent variable is stock option backdating 

dummy. District/size/time audit probability is the number of corporate tax audits completed in IRS fiscal year t in an 

IRS district for a IRS asset class group, divided by the number of corporate tax returns received in that same district 

and IRS asset size group in IRS calendar year t-1. Size is the natural logarithm of market value of equity. Book-to-

market ratio: Book value to the market value of equity. Days in months lowest is the fraction of trading days per 

month with lowest price. Standard deviation of returns is stock returns volatility measured over the previous 24 

months. New economy is a dummy variable equals to one for new economy firms. Unreported industry controls are 

based on the Fama and French (1997) industry classification. Beneath each coefficient estimate is reported the t-

statistic based on robust standard errors adjusted for clustering by firm. The superscripts asterisks ***, **, and * 

denote statistical significance at the 1%, 5%, and 10% levels, respectively.   

 

 

 

Table 2-2 Options Backdating and IRS Monitoring: Alternative IRS Proxy 
 

 
District/size/time 1-Year Lag 2-Year Lag 

Variables          (1) (2) (3) 

District/size/time audit probability -0.668** 
  

 
(-2.53) 

  
1-Year Lag -0.859*** 

 

  
(-5.47) 

 
2-Year Lag 

 
-0.917*** 

   
(-6.06) 

Size 0.034*** 0.107*** 0.110*** 

 
(3.08) (11.43) (11.75) 

Book-to-market ratio -0.000** 0.000 0.000 

 
(-2.31) (0.18) (0.22) 

Days in months lowest 4.434*** 4.946*** 4.935*** 

 
(15.25) (18.56) (18.52) 

Standard deviation of returns 1.455*** 0.921*** 0.916*** 

 
(6.85) (7.02) (6.99) 

New economy 0.287*** 0.153*** 0.150*** 

 
(5.44) (4.43) (4.35) 

Constant -2.435*** -3.918*** -3.920*** 

 
(-10.88) (-22.50) (-22.91) 

    
Year Fixed Effects Yes Yes Yes 

Industry Fixed Effects Yes Yes Yes 

Observations 18,012 47,698 47,698 
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Studies by Collins, Gong and Li (2009), Bizjak, Lemmon and Whitby (2009), and Bebchuk, Grinstein 

and Peyer (2010) show that weaker corporate governance is one of the underlying causes of backdating 

practice in the U.S. In Table 2-5, we examine whether our results are robust to controlling for a set of 

internal and external corporate governance mechanisms. First, we control for SEC monitoring. Kedia and 

Rajgopal (2011), for instance, report that corporate misreporting intensity decreases with SEC 

enforcement actions. We account for SEC enforcement using two proxies constructed by Kedia and 

Rajgopal: (1) SEC budget as a fraction of the total stock market capitalization, (2) SEC budget as fraction 

of number of listed firms.
10

 Results reported in Columns (1) and (2) show that though SEC enforcement 

reduces the likelihood of backdating, IRS monitoring continues to be negative and highly statistically 

significant. We are the first to find a link between SEC monitoring and backdating. 

Second, we control for institutional investors holding and investment horizon. Column (3) reports the 

results based on aggregate institutional investors ownership. In Column (4), we adopt Bushee’s (1998) 

definition, using factor analysis and cluster analysis to classify institutional ownership into transient, and 

dedicated groups based on their past investment behavior. Recent evidence implying that dedicated, long-

term institutions more actively monitor firms helps validate our focus on these investors (e.g., Hartzell 

and Starks, 2003; Chen et al, 2007).
11

 Our results suggest that the likelihood of backdating is not related 

to aggregate institutional investors’ holdings as well as to dedicated institutional owners holding. It is 

however positively associated with transient institutional investors ownership. More relevant to our 

purpose, the Audit Probability remains negative and statistically significant after controlling for the 

presence of institutional investors aggregate ownership as well as investment horizon.  

                                                      

10
 See Table 1a in Kedia and Rajgopal (2011) for details about the two proxies.   

11
 In contrast, Bushee (1998) documents that the presence of transient institutional shareholders leads to value-

destroying activities that increase stock prices only over the short term. 
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Table 2-3 Option backdating, IRS Monitoring, and Governance Variables  

  SEC budget    Institutional investor 

  Religiosity 

Board               Audit SOX Analyst 

   
      IO DIO& TIO Board Ind. 

Audit 

Ind. 
Post SOX Analyst 

Variables          (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Audit probability  -0.550*** -0.722*** -0.901*** -0.881*** -0.830*** -0.882*** -0.867** -0.696*** -0.880*** 

 
(-3.85) (-4.91) (-5.46) (-5.40) (-5.06) (-2.80) (-2.20) (-4.77) (-5.39) 

SEC fraction of market capital -86.096*** 
       

 
  (-9.22) 

        
SEC fraction of number of firms 

 
-0.003*** 

       

  
(-10.43) 

       
Institutional investor (IO) 0.040 

      

   
(0.72) 

      
Dedicated institutional investor (DIO) -0.196 

     

    
(-1.32) 

     
Transient institutional investor (TIO) 0.198* 

     

    
(1.78) 

     
Religiosity 

    
-135.966*** 

   

     
(-2.81) 

    
Board independence 

   
-0.161 

   

      
(-1.07) 

   
Audit independence 

    
-0.215* 

  

       
(-1.68) 

  
Post SOX 

      
-0.283*** 

 

        
(-10.40) 

 
Analysts 

        
0.003* 

         
(1.77) 
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Size 0.091*** 0.102*** 0.103*** 0.103*** 0.103*** 0.120*** 0.127*** 0.100*** 0.093*** 

 
(10.58) (11.61) (10.16) (10.42) (11.03) (6.91) (6.94) (11.46) (7.93) 

Book-to-market ratio -0.000 0.000 0.000 0.000 0.000 -0.000 -0.000 0.000 -0.000 

 
(-0.09) (0.02) (0.15) (0.15) (0.11) (-1.39) (-1.20) (0.03) (-0.01) 

Days in months lowest 5.061*** 4.894*** 4.963*** 4.968*** 4.974*** 5.433*** 6.025*** 4.989*** 4.934*** 

 
(19.09) (18.55) (18.57) (18.59) (18.64) (5.44) (4.57) (18.89) (18.51) 

Standard deviation of returns 1.093*** 1.084*** 0.910*** 0.895*** 0.876*** 1.491*** 1.577*** 0.997*** 0.867*** 

 
(8.70) (8.63) (6.91) (6.79) (6.62) (4.21) (4.27) (7.91) (6.47) 

New economy 0.161*** 0.158*** 0.154*** 0.151*** 0.146*** 0.112 0.125* 0.161*** 0.147*** 

 
(4.69) (4.59) (4.45) (4.37) (4.23) (1.60) (1.71) (4.70) (4.21) 

Constant  -3.212*** -3.360*** -4.171*** -3.862*** -3.774*** -3.938*** -4.054*** -3.534*** -3.675*** 

 
(-19.73) (-21.12) (-20.49) (-21.30) (-21.01) (-10.43) (-9.73) (-22.21) (-17.44) 

          
Year Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Industry Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 47,698 47,698 47,698 47,698 47,698 12,550 10,702 47,698 47,698 

Notes: This table reports estimation results from logit regressions. The dependent variable is stock option backdating dummy. Audit probability is the number of 

face to face corporate audits completed in IRS year t in asset class a, divided by total number of returns filed in calendar year t-1 in asset class a. Institutional 

investor is the fraction of firm’s shares held by institutional investors. Dedicated institutional investor is the fraction of firm’s shares held by dedicated 

institutional investors as defined in Bushee (1998). Transient institutional investor is the fraction of firm’s shares held by transient institutional investors as 

defined in Bushee (1998). SEC fraction of market capital is SEC budget as a fraction of the total stock market capitalization. SEC fraction of number of firms is 

SEC budget as fraction of number of listed firms. Religiosity measures the strength of religious activity in a county using the natural logarithm of the number of 

churches per 1,000 people. Analysts is the number of analysts providing on-year-ahead forecast of firm’s earnings per share. Size is the natural logarithm of 

market value of equity. Book-to-market ratio: Book value to the market value of equity. Days in months lowest is the fraction of trading days per month with 

lowest price. Standard deviation of returns is stock returns volatility measured over the previous 24 months. New economy is a dummy variable equals to one for 

new economy firms. Unreported industry controls are based on the Fama and French (1997) industry classification. Beneath each coefficient estimate is reported 

the t-statistic based on robust standard errors adjusted for clustering by firm. The superscripts asterisks ***, **, and * denote statistical significance at the 1%, 

5%, and 10% levels, respectively.   
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Third, we control for the degree of religiosity as recent research suggests that religion is an important 

monitoring and control mechanism (e.g. Chourou and Thornton, 2011; El Ghoul et al, 2012; Grullon, 

Kanatas, and Weston, 2010; Dyreng, Mayew, and Williams, 2010; Stulz and Williamson, 2003). For 

instance, Dyreng, Mayew, and Williams (2010) find that firms operating in counties with high levels of 

religious adherence have higher accruals quality, are less likely to backdate options, less likely to 

opportunistically manage earnings, less likely to meet analyst expectations, less likely to engage in 

fraudulent accounting, and less likely to restate their financial statements. McGuire, Omer, and Sharp 

(2011) also report that firms headquartered in areas with strong religious social norms exhibit less 

aggressive financial reporting.  Omer, Sharp, and Wang (2010) provide further evidence implying that 

religion amounts to an important external monitoring mechanism evident in audit quality. A growing 

stream of business and consumer ethics research also show that religiosity is a major source of morality 

and ethical behavior (e.g. Angelidis and Ibrahim, 2004; Longenecker, McKinney and Moore, 2004; 

Parboteeah, Hoegl and Cullen, 2008; Vitell et al, 2009).
12

 

We measure the strength of religious activity in a county using the natural logarithm of the number of 

churches per 1,000 people.  Information on religiosity at the county level is obtained from the American 

Religion Data Archive (ARDA) and available for four years (1971, 1980, 1990, and 2000). Following 

prior research (e.g., Hilary and Hui (2009), Dyreng, Mayew, and Williams (2010), Grullon, Kanatas, and 

Weston (2010)), we fill in missing annual values of religiosity by linearly interpolating the data to obtain 

the values for the period 2001 to 2009. Consistent with Grullon, Kanatas, and Weston (2010), we find that 

the level of religisoity reduces the liklihood of backdating. As reported in Column (5), the coefficient on 

religiosity is negative and significant at the 1 percent level. Yet, our variable of interest, Audit 

Probability, remains negative and statistically significant.
 13

 

                                                      

12
 See Vitell (2009) for a recent review of the empirical literature.  

13
 In untabulated results, we run our regressions using only year 2000; the year for which we have direct survey data 

on religiosity. Though the sample size is much smaller, the significant results suggest that our linear interpolation 

and extrapolation does not create systematic noise in the sample. We also consider whether our evidence remains 
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Fifth, we control for board and audit committee independence (Columns 6 & 7). Our results indicate that 

though board independence is negatively related to backdating it is not statistically different from zero. 

Column (7) shows that the coefficient on the percentage of audit independence committee members is 

negative and statistically significant at the 5 percent level. More relevant to our study, the coefficient on 

Audit Probability is negative and statistically significant in each case. Finally, our results continue to hold 

when we estimate the logistic regression for the post-SOX period (Column 8) and after controlling for 

analyst following (Column 9).  

So far, we have examined the influence of IRS enforcement on the likelihood of backdating stock options 

granted to CEOs and non-CEO. Columns 1 to 3 in Table 2-6 report the results where we identify whether 

the option grant was awarded to the CEO, the five highest top managers, or directors, respectively. 

Column 4, however, shows the results of OLS regression where the dependent variable is the percentage 

of backdated options. Our findings clearly indicate that the Audit Probability is negative and statistically 

significant in all regression specifications.  

2.5 Conclusion 

Desai and Dharmapala (2006), Desai et al, (2007), and Dyck and Zingales (2004), stress that the scarcity 

of reliable proxies for tax authority’s enforcement undermines examining whether tax enforcement 

improves corporate governance. Indeed, after conceding that their own measures for quantifying the level 

of tax enforcement are “crude”, Dyck and Zingales (2004) join calls for research that specifies proxies 

that vary within countries over time. In response, we follow recent studies and capitalize on a new data set 

on IRS enforcement activities to provide rigorous evidence on whether this form of external monitoring 

lessens managerial entrenchment by curbing backdating practice. More specifically, we evaluate the 

                                                                                                                                                                           

when we use the natural logarithm of the number of adherents affiliated with a church per capita.  It is comforting 

that the two measures are highly correlated, implying that they capture the same underlying construct. Indeed, we 

find similar results using both measures. However, as Grullon, Kanatas, and Weston (2010, p.7) stress that “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 adherence.” 
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influence of IRS oversight on the likelihood of firms engaging in stock option manipulation using reports 

on IRS enforcement activities compiled by Transactional Records Access Clearinghouse (TRAC), a 

nonpartisan research institute affiliated with Syracuse University. We construct our primary test variable--

the threat of an IRS audit--from a TRAC report on audit probabilities between 1996 and 2009 for firms 

sorted into six asset levels and 33 IRS districts.  

Controlling for firm size and time, and other determinants, we provide strong evidence that the incidence 

of stock option backdating, is lower when firms are more likely to be subject to IRS audits. Economically, 

our coefficient estimates translate into the probability of backdating decreasing by 16.4 percent on 

average when IRS audit increases from 15.54 percent (the 25
th
 percentile in our data) to 34.17 percent (the 

75
th
 percentile). Our results are robust to controlling for, among others, firm size and time, which 

represent the main determinants of our proxy for IRS enforcement. Collectively, our research empirically 

validates the theoretical predictions from Desai, Dyck and Zingales (2007) that the tax authority’s 

enforcement can operate as a valuable monitor of public firms by narrowing the scope for corporate 

misbehaviour.  
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Table 2-4 Option backdating an IRS Monitoring: Further analysis 

  CEO Highest level Director 
Percentage of  

options backdated 

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

Audit probability  -0.797*** -0.702*** -0.644*** -0.658*** 

 
(-2.74) (-2.86) (-3.30) (-4.64) 

Number of option awarded 
 

0.003*** 

    
(2.71) 

Size 0.049*** 0.057*** 0.092*** 0.096*** 

 
(3.19) (4.41) (8.70) (11.31) 

Book-to-market ratio -0.000** -0.000 -0.000** 0.000 

 
(-2.30) (-0.98) (-2.04) (1.06) 

Days in months lowest 0.105* 0.126** 0.043 0.153*** 

 
(1.76) (2.50) (1.05) (4.66) 

Standard deviation of returns 5.323*** 4.723*** 5.445*** 3.149*** 

 
(11.51) (12.22) (17.55) (9.27) 

New economy 5.315*** 5.240*** 4.644*** 6.185*** 

 
(3.75) (4.49) (5.01) (8.15) 

Constant -3.722*** -3.772*** -4.200*** -8.280*** 

 
(-11.68) (-14.05) (-19.28) (-51.91) 

     
Year Fixed Effects Yes Yes Yes Yes 

Industry Fixed Effects Yes Yes Yes Yes 

Observations 25,299 31,811 41,844 45,411 

R-squared                       0.019 

Notes: Columns 1-3 of this table report the results from logit regressions where we identify whether the option grant 

was awarded to the CEO, the five highest top managers, or directors. Column 4 reports results from OLS regression 

where the dependent variable is the percentage of options backdated. Audit probability is the number of face to face 

corporate audits completed in IRS year t in asset class a, divided by total number of returns filed in calendar year t-1 

in asset class a. Size is the natural logarithm of market value of equity. Book-to-market ratio: Book value to the 

market value of equity. Days in months lowest is the fraction of trading days per month with lowest price. Standard 

deviation of returns is stock returns volatility measured over the previous 24 months. New economy is a dummy 

variable equals to one for new economy firms. Unreported industry controls are based on the Fama and French 

(1997) industry classification. Beneath each coefficient estimate is reported the t-statistic based on robust standard 

errors adjusted for clustering by firm. The superscripts asterisks ***, **, and * denote statistical significance at the 

1%, 5%, and 10% levels, respectively.   
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Chapter 3 

Are Good Performers Bad Acquirers?14 

3.1 Introduction 

We examine how the market reacts to announcements of mergers and acquisitions (M&As) by firms with 

past (pre-acquisition) superior operating performance and how board structure helps to shape this 

relationship.
15

 The extant literature on M&As focuses extensively on the main effect of M&A activities 

on acquiring firms, as well as factors, such as target type and payment methods, affecting the market 

reaction to M&A announcements or M&A performance. In addition to this traditional approach, the 

literature focuses on chief executive officer (CEO) abilities, motives, and traits including CEO skill level, 

CEO empire building, and CEO overconfidence when explaining M&A activities and relevant market 

reactions. 

Earlier research studies use past operating performance of an acquiring firm as a proxy for CEO abilities, 

motives, and traits (Zajac and Westphal, 1995; Harford, 1999; Moeller, Schlingemann, and Stulz, 2004; 

Masulis, Wang, and Xie, 2007; Malmendier and Tate, 2008). Disentangling the various effects associated 

with a firm’s past operating performance is challenging given the fact that some effects could overlap. 

Failing to isolate the effects may lead to a misinterpretation of the results and an inability to identify the 

underlying relationship between past operating performance and M&A announcements (Masulis et al., 

2007). In this paper, we focus on a firm’s past operating performance and relate it to CEO abilities, 

motives, and traits when pursuing an acquisition and to subsequent market reaction to acquisition 

announcements. In the process, we try to extricate various explanations such as managerial ability, empire 

                                                      

 
14

 This chapter is forthcoming in Financial Management (co-authored with K. Baker, S. Dutta, P. Zhu). 

15
 These acquiring firms have better pre-acquisition operating performance when compared to other firms in the 

industry. In general, we term these firms as good performers or well performing firms or acquirers. 
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building, and overconfidence to determine whether good performers are bad acquirers.
16

 

As Zajac and Westphal (1995) and Masulis et al. (2007) point out, a firm’s good performance can be 

attributed to managerial ability. If past operating performance is indeed an indicator of managerial skill 

and ability, the argument can be made that the market would react positively to the M&A announcements 

by such firms. We refer to this as the managerial ability hypothesis. In contrast, free cash flow theory 

(Jensen, 1986) predicts that managers with an empire building intent and poor investment opportunities 

would use extra cash flow to make bad investments. In the context of M&As, firms with superior 

operating performance would more likely engage in empire building activities by undertaking value 

destroying acquisitions (Harford, 1999). The market is likely to view such acquisitions negatively. In the 

spirit of the traditional literature led by Jensen (1986), we term this the empire building hypothesis. 

Other studies such as Hayward and Hambrick (1997) and Heaton (2002) contend that past organizational 

success and performance may be considered as a source of managerial overconfidence. Managers of a 

well performing firm are likely to become overconfident (Daniel, Hirshleifer, and Subrahmanyam, 1998; 

Heaton, 2002; Malmendier and Tate, 2008) and may not necessarily act rationally while pursuing an 

M&A deal (Roll, 1986). Overconfident managers often overestimate their capabilities and are likely to 

engage in value-destroying acquisitions (Roll, 1986). We refer to this as the managerial or CEO 

overconfidence hypothesis. Although the outcome of M&A activities and subsequent market reaction are 

predicted to be similar (negative) according to both the empire building and CEO overconfidence 

hypotheses, the dynamics may differ in terms of CEO perceptions and actions. Malmendier and Tate 

(2008, p. 22) posit that “Unlike traditional empire-builders, however, overconfident CEOs believe that 

they are acting in the interest of shareholders.” 

We examine the relevance of the three aforementioned hypotheses, managerial ability, empire building, 

and CEO overconfidence, in the context of the firm’s past operating performance. We do so using a 

                                                      

16
 We thank an anonymous referee for suggesting various hypotheses to explain the relationship between past firm 

performance and M&A announcement returns for acquiring firms. 
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sample of Canadian M&As with completed deals from 1993-2003. Initially, after controlling for a set of 

traditional M&A variables such as pay type, target type, growth opportunity, and leverage, we find that an 

acquiring firm’s industry-adjusted operating cash flow to total assets (Ind. Adj. CFTA) significantly and 

negatively affects cumulative abnormal returns (CARs) around the announcement dates. While this 

finding does not support the managerial ability hypothesis, it does suggest that empire building, the CEO 

overconfidence phenomenon, or both may explain the relationship between the superior past operating 

performance of acquiring firms and the market reaction to M&A announcements. 

To disentangle the two effects, we introduce a CEO overconfidence variable in the analysis. However, 

identifying a suitable proxy for CEO or managerial overconfidence is challenging as various factors may 

contribute to managerial overconfidence. We rely on a media-based CEO overconfidence variable to 

conduct our analysis as this measure is exogenous to firm performance and has been subject to the least 

criticism. In line with our expectations, the media-based CEO overconfidence variable demonstrates a 

negative and significant impact on M&A announcement returns. Interestingly, we find that industry-

adjusted operating performance continues to have a negative and significant impact on M&A 

announcement returns even after controlling for the media-based CEO overconfidence proxy. This 

evidence implies that past superior operating performance induces empire building in top executives and 

leads to value-destroying M&A activities. A bivariate correlation analysis also finds no significant 

relationship between industry-adjusted past operating performance and the media-based CEO 

overconfidence variable. This evidence reinforces the observation that CEO overconfidence affects M&A 

announcement returns independently. 

Next, we examine the role of the board of directors in moderating CEO behavior while pursuing an 

acquisition. This subject has drawn little or no attention in the extant literature. A common perception is 

that the board of directors plays an active role in formulating and implementing corporate strategy and 

governance (McDonald, Westphal, and Graebner, 2008; Scholten, 2005). However, previous studies 

provide competing theories and evidence about the role of board independence on a firm’s strategic 
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decision-making process and its impact on firm performance (Devos, Prevost, and Puthenpurackal, 2009; 

Harris and Raviv, 2008). According to one view, insider directors have relatively greater access to 

corporate information and are in a better position than outside directors to evaluate a CEO’s actions 

(Baysinger and Hoskisson, 1990). Alternatively, the goals of outside directors may be more aligned with 

shareholder interests. These directors may seek strategic change when they encounter poor firm 

performance (Johnson, Hoskisson, and Hitt, 1993). 

Our results confirm that board structure plays an important role in moderating market reaction to M&A 

announcements. More specifically, we find that the presence of insider directors helps to alleviate the 

investors’ negative perception concerning acquisitions made by firms with past superior operating 

performance. Our findings support recent theoretical studies, such as Harris and Raviv (2008), 

emphasizing the important role of insider directors in enhancing firm performance. 

Finally, we examine the consequences of M&As that are pursued by CEOs with an empire building 

motive (characterized by the firms with past superior performance). As previously mentioned, markets 

react negatively to M&A deals by firms with past superior operating performance. These market reactions 

are likely influenced by the anticipation of a decrease in future operating performance of the acquiring 

firms. In fact, we find a significant drop in long-term operating performance for the acquiring firms 

governed by empire building managers. Thus, our results support the view that empire building strategies, 

which destroy shareholder value by reducing future operational efficiencies, motivate acquisitions by past 

superior performers. 

Our study contributes to the literature in several ways. First, we examine Canadian acquiring firms and 

present new evidence from a developed capital market other than the U.S. and the United Kingdom. We 

take the view that differences in the size of the economy, as well as in the capital market and regulatory 

environment, may lead to different results (Dutta and Jog, 2009). 
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Additionally, we take a systematic approach to identify the dominant hypothesis that explains the 

relationship between past superior operating performance and M&A reactions. In the process, we pay 

considerable attention to the methodological issues and the choice of a managerial overconfidence proxy 

in order to separate the CEO overconfidence effect from an empire building motive. 

Furthermore, we check for consistency in the market reaction to M&A announcements by firms with past 

superior operating performance. Negative reactions to such deals indicate that investors are unenthusiastic 

about the outcome of those deals. We examine the long-term operating performance of acquisitions made 

by firms with past superior operating performance to address this issue. To our knowledge, earlier studies 

do not examine the relationship between the current operating performance of acquiring firms and long-

term operating performance during the post-acquisition period. 

Finally, unlike earlier studies, we investigate the influence of the acquiring firm’s board structure on the 

relationship between an empire building motive (proxied by past superior operating performance) and 

market reaction to M&A deals. Since M&As involve an important strategic process for a firm, examining 

the role of board structure in this context is relevant. 

The rest of this paper proceeds as follows. In Section 3.2, we describe our data and review the 

methodology followed by a discussion of the main results in Section 3.3. In Section 3.4, we explore 

several robustness tests. Section 3.5 concludes. 

3.2 Data and Methodology 

3.2.1 Data 

We extract our acquisition sample from the Thomson Financial Securities database. Our initial data set 

consists of all Canadian acquisitions by Toronto Stock Exchange (TSX)-listed acquiring firms from 

January 1, 1993 to December 31, 2003. The Canadian market enjoyed a boom in M&A activities during 

the 1990s, but experienced a financial crisis in 2000. M&A activity declined after 2001. Including both 
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pre- and post-crisis data enables us to check the robustness of the results.  After excluding acquirers from 

the financial industry, our sample consists of 1,389 deals completed during the study period by acquiring 

firms that made single or multiple acquisitions. From this sample, we derive relevant information to 

calculate the CARs for 1,066 cases. We gather data on stock returns from the Canadian Financial Market 

Research Center (CFMRC) database and accounting information from the StockGuide database. Using 

the System for Electronic Document Analysis and Retrieval (SEDAR) database, we hand collect the data 

related to governance variables from annual reports and management information circulars.
17

 Table 3-1 

provides the number of deals and the corresponding transaction values by announcement year. The 

number of transactions increased from 93 in 1993 to 160 in 1998 and then began to fall. The average 

transaction value peaked at $364.9 million CDN in 2000, fell in 2001 to $137.6 million CDN, and then 

moved upward in 2002 and 2003. Most acquirers (78.6%) completed only one deal in a calendar year, 

while the remaining acquiring firms (21.4%) made more than one acquisition in a given year. 

Table 3-2 presents details about firm-specific, deal-specific, and governance variables. As Panel A 

indicates, considerable variation exists among all firm-specific variables as measured by a large standard 

deviation. Of particular interest is the high level of average sales growth of acquiring firms before the 

acquisition year (mean = 69%, median = 23%). Higher sales growth in the pre-acquisition year implies 

that acquiring firms probably make acquisitions during their bullish periods. Panel A further reports that 

certain board characteristics of acquiring firms (insider directors, chair-CEO duality, and board size) 

demonstrate less variability (lower standard deviations) than the ownership structure variables (CEO 

ownership and director ownership). The relatively low variation in board structure, combined with the 

low average number of insider directors, suggests that most acquiring firms follow TSX guidelines in 

maintaining a good board structure. For example, the average board size of 8.2 directors is reasonable for 

acquiring firms. 

                                                      

17
 Management proxy circulars are unavailable on the SEDAR database before 1997. Further, information is missing 

for governance variables in many instances. 
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Table 3-1 Yearly Distribution of Canadian Acquisitions from 1993 to 2003 

Number of Acquisitions from 1993 to 2003 and Corresponding Transaction Value 

Year 
Number of 

Acquisitions 

Number 

of 

Acquirers 

Number of 

Single 

Acquirers 

Number of 

Multiple 

Acquirers 

Total 

Transaction 

Value (in $ mil 

CDN) 

Average 

Transaction Value 

(in $ mil CDN) 

1993       93       70  57  13     4,919.0   52.9 
1994     105       82  67  15     9,021.2   85.9 
1995     107      78  63  15     7,757.6   72.5 
1996     139    100   73  27     7,366.3   53.0 
1997     159    127 101  26   11,293.7   71.0 
1998     160    109   81   28  40,006.9 250.0 
1999     135    105   84   21   30,467.8 225.7 
2000     150    107   85   22   54,739.8 364.9 
2001    134    100   75   25   18,440.2 137.6 
2002    118      90   71   19   18,922.5 160.4 
2003      89      72   60   12   21,916.4 246.3 
Total 1,389 1,040 817 223 224,851.0 161.9 

Notes: The sample consists of 1,389 completed acquisitions from 1993 to 2003 made by Canadian acquirers listed 

on the Toronto Stock Exchange, excluding acquirers in the financial industry. Single acquirers obtained only one 

target in any calendar year, while multiple acquirers obtained more than one target in a calendar year. 
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Table 3-2 Descriptive Statistics for Canadian Acquirers from 1993 to 2003 

Panel A. Firm-Specific and Governance Variables 

Firm-Specific Variables Mean Median 
St. 

Dev. 
Governance Variables 

Mean 
Median 

St. 

Dev. 

Total Assets ($ billion CDN)   1.70 0.19 4.95 Insider directors (%) 30.51   28.60 16.02 

Market-to-Book Value 

(ratio) 
  2.73 2.67 3.25 

Chair-CEO duality 
  0.60     1.00   0.49 

Average Sales Growth (%)   0.69 0.23 2.06 Board size   8.24     8.00   2.82 

Return on Assets (%) 0.24 3.37 16.70 CEO ownership (%) 14.82     1.70 82.74 

Cash Flow to Total Assets 

(ratio) 
  0.04 0.09 1.14 

Director ownership 

(%) 
17.29   10.40 19.82 

Leverage (ratio) 
  0.62 0.48 4.58 

Percentage cash 

payment 
71.69 100.00 40.38 

Market Capitalization 

($ billion CDN) 
  1.68 0.21 9.03 

    

Relative Size (ratio)   0.43 0.08 0.62     

Panel B. Acquisition Deal-Specific Variables 

Deal-Specific Variables Number Percentage 

Deal Size (transaction value) Less than $10 million CDN    558 40.17 

 $10 to $100 million CDN    537 38.66 

 More than $100 million CDN    294 21.17 

Tender Offer Tender    146 10.52 

 Merger 1,242 89.48 

Method of Payment Cash    828 59.61 

 Stock   189 13.61 

 Mixed or other    372 26.78 

Target Type Public    419 30.17 

 Private   496 35.71 

 Other    474 34.13 

Related/Unrelated Target Related    558 40.17 

(based on 4-digit SIC) Unrelated    830 59.76 

 Information unavailable        1   0.07 

Notes: The sample consists of 1,040 annual observations for Canadian acquiring firms from 1993 to 2003 for the 

firm-specific variables and 710 annual observations for the governance variables from 1997 to 2003. For acquiring 

firms, only one event is considered in the case of multiple acquisitions by the firm in any year. Appendix A contains 

a brief description of all variables. 
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Panel B presents information about deal-specific characteristics. Most deals (78.8%) are $100 million 

CDN or less. In Canada, there are substantially higher levels of merger offers (89.5%) than tender offers 

(10.5%), and of pure cash transactions (59.6%) than pure equity-financed deals (13.6%). The results also 

find slightly more private (35.7%) versus public (30.2%) targets. Finally, the majority (59.8%) of 

acquisitions are in unrelated businesses. 

3.2.2 Methodology and Variables Used in the Multivariate Analysis 

We use the CARs observed around the announcement date (t-1 to t+1) as the dependent variable in our 

regression models. We follow standard event study methodology to calculate abnormal returns (ARs) and 

cumulative abnormal returns (CARs) around acquisition announcements. Our main independent variables 

are industry-adjusted past operating performance and board independence. Consistent with the other 

studies such as Dutta and Jog (2009), we use a ratio of outside directors to the total number of directors as 

a proxy for board independence. As an alternative measure of board independence, we use Chair-CEO 

duality (e.g., the board chair and CEO are the same person). In order to separate the CEO overconfidence 

effect from an empire building motive, we rely primarily on a media-based CEO overconfidence variable 

in the analysis (Malmendier and Tate, 2008). Based on the review of the existing literature, we include a 

set of firm-specific and deal-specific control variables in the regression models. Appendix A presents a 

brief description of the firm-specific and deal-specific variables used in this study. 

3.3 Main Results and Discussion 

3.3.1 Short-Term Performance 

Table 3-3 displays the overall short-term stock return performance for acquiring firms around the 

acquisition announcement date (t0). To check the robustness of the results, we separately analyze all 

acquisitions and single acquisitions (i.e., the first acquisition by an acquiring firm that made multiple 

acquisitions in a year). This approach allows us to check the impact of non-overlapping events. From 

Table 3-3, we find that the CARs are positive and highly significant across the four different event-



 

36 

 

windows (t-1,+1, t-2,+2, t0,+2, and t-5,+5) for both categories (all acquisitions and single acquisitions). The 

highest CARs, 1.63% for all acquisitions and 1.72% for single acquisitions, occur on t-2,+2. The results are 

robust for all acquisitions and single acquisitions. Our findings differ from the U.S. results in which the 

CARs surrounding the announcement date are negative or insignificant (Bruner, 2002). Some features of 

the Canadian M&A market, such as the larger relative size of target firms, higher propensity of cash 

financed deals, and the lack of strict anti-takeover regulations, may help in generating positive CARs for 

shareholders of acquiring firms. We include only the CARs for the shortest event windows (t-1, +1) 

throughout the remainder of this study. 

3.3.2 Effect of Past Operating Performance and Board Structure on Market Reactions 

Table 3-4 (Model 1) provides the OLS regression results that test the impact of the acquiring firm pre-

acquisition operating performance on the acquisition announcement returns. The dependent variable is the 

CARs of the acquiring firms in the window t-1,+1. We use Ind. Adj. CFTA to denote industry-adjusted past 

operating performance of an acquiring firm. Both models include a set of control variables to ensure that 

the results are robust to various firm-specific and deal-specific characteristics. Among these, two specific 

control variables, namely leverage and market-to-book ratio, have particular relevance. Higher leverage 

may limit the empire building intent as lenders would monitor the CEO actions more closely; whereas, a 

low market-to-book ratio (low investment opportunity) may encourage CEOs with empire building 

motives to invest in poor projects (Moeller et al., 2004; Masulis et al., 2007). 

In Model 1, we find that Ind. Adj. CFTA has a highly negative and significant effect on the acquiring 

firm’s CARs. In other words, the market reacts negatively to M&A announcements by acquiring firms 

with past superior operating performance
18

. Our results support the prediction of Heaton (2002), who 

posits that managers of firms with good performance are likely to overestimate their capabilities or 

indulge in empire building activities and make bad investment decisions. Thus, our results corroborate the  

                                                      

18 We also run the same regression models with unadjusted CFTA of acquiring firms, instead of industry-

adjusted CFTA, and obtain similar results. 
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Table 3-3 CARs around Acquisition Announcements for Various Event Windows 

 All Acquisitions (n = 1,066) Single Acquisitions (n = 771) 

Event 

Windows 
CARs % t-value 

Positive 

% 

Sign Test 

p-value 
CARs % t-value 

Positive 

% 

Sign Test p-

value 

(t-1, +1) 0.0139*** 5.8461 54.9*** 0.0016 
  

0.0144*** 
4.8203   55.3*** 0.0039 

(t-2, +2) 0.0163*** 5.3302 56.0*** 0.0001 
  

0.0172*** 
4.4807   55.9*** 0.0012 

(t0, +2) 0.0133*** 5.5888 55.3*** 0.0005 
  

0.0134*** 
4.5037   55.3*** 0.0039 

(t-5, +5) 0.0130*** 2.8500 54.8*** 0.0020 0.0138** 2.4234 54.2** 0.0211 

Notes: The sample consists of a total of 1,066 acquisitions (all acquisitions). Of these acquisitions, 771 are single 

acquisitions. CARs are the summed ARs for each stock for a specific event window. Average CAR values are 

reported in the table. ARs are the daily abnormal returns based on the average difference in the return performance 

between the acquiring stock and the benchmark return calculated using the market model approach. The t-value 

indicates the statistical significance of the ARs and CARs. The results of the sign test indicate whether the 

percentage of positive ARs and CARs differs from 50%. The superscripts asterisks ***, **, and * denote statistical 

significance at the 1%, 5%, and 10% levels, respectively.   
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Table 3-4 Cross-Sectional Regression for Market Reactions to M&A Announcements 

Dependent Variable: CAR (-1, +1) Model 1 Model 2  Model 3  Model 4 Model 5 Model 6 Model 7  

Ind. Adj. CFTA 0.0362 *** 0.0444 *** 0.2003 ***   0.0465 ** 0.2034 *** 0.1070  

 
  

(0.0015) 
 

  

(0.0010) 
   (0.0000)    

  

(0.0133) 
 

  

(0.0002) 
   (0.1348)  

Relative Size   0.0067 ***   0.0088 ***   0.0085 ***    0.0091 ***   0.0088 ***   0.0084 ***   0.0085 *** 

 
  

(0.0015) 
 

  

(0.0017) 
   (0.0026)  

  

(0.0002) 
 

  

(0.0003) 
 

  

(0.0005) 
   (0.0004)  

Percentage Cash Payment   0.0002 ***   0.0003 ***   0.0003 ***   0.0003 **   0.0003 ***   0.0003 ***   0.0003 *** 

 
 

(0.0081) 
 

  

(0.0041) 
   (0.0051)  

  

(0.0103) 
 

  

(0.0029) 
 

  

(0.0050) 
   (0.0084)  

Public Target Firm 0.0181 ** 0.0161  0.0187  0.0158  0.0172  0.0198 * 0.0202 * 

 
  

(0.0424) 
 

  

(0.2017) 
   (0.1317)  

  

(0.1755) 
 

  

(0.1401) 
 

  

(0.0874) 
   (0.0808)  

Market Capitalization   0.0001    0.0017    0.0010     0.0009    0.0023    0.0016    0.0009  

 
  

(0.9519) 
 

 

(0.5515) 
   (0.7411)  

  

(0.7763) 
 

  

(0.4775) 
 

  

(0.6245) 
   (0.7872)  

Related Industry/Target 0.0093  0.0096  0.0103  0.0113  0.0100  0.0107  0.0087  

 
  

(0.1825) 
 

  

(0.3226) 
   (0.2866)  

  

(0.1837) 
 

  

(0.2364) 
 

  

(0.2003) 
   (0.2995)  

Tender Offer 0.0135  0.0191  0.0180  0.0226  0.0194  0.0183  0.0195  

 
  

(0.1082) 
 

  

(0.1750) 
   (0.1964)  

  

(0.1338) 
 

  

(0.1984) 
 

  

(0.2194) 
   (0.1885)  

Toe-Hold Acquisition   0.0129 *   0.0200 *   0.0224 *   0.0174    0.0181    0.0204 *   0.0204 * 

 
  

(0.0824) 
 

  

(0.0989) 
   (0.0683)  

  

(0.1576) 
 

  

(0.1373) 
 

  

(0.0919) 
   (0.0905)  

Market-to-Book Ratio   0.0000    0.0005    0.0012    0.0012    0.0006    0.0013    0.0016  

 (0.9990)  
  

(0.7620) 
   (0.5542)  

  

(0.3213) 
 

  

(0.6157) 
 

  

(0.2918) 
   (0.2054)  

Leverage 0.0362 * 0.0364 * 0.0203  0.0237  0.0349 * 0.0188  0.0227  

 
  

(0.0607) 
 

  

(0.0997) 
   (0.2964)  

  

(0.2393) 
 

  

(0.0881) 
 

  

(0.3702) 
   (0.2779)  

Board Size   0.0001  0.0004    0.0001    0.0000  0.0004    0.0001  

   
  

(0.9618) 
   (0.8113)  

  

(0.9391) 
 

  

(0.9817) 
 

  

(0.8285) 
   (0.9588)  

Percentage Insider Directors    0.0139    0.0029    0.0120    0.0141    0.0031    0.0023  

   
  

(0.6235) 
   (0.9091)  

  

(0.6587) 
 

  

(0.6016) 
 

  

(0.9075) 
   (0.9307)  



 

39 

 

Director ownership   0.0001  0.0001  0.0001  0.0001  0.0001  0.0001  

   (0.5955)    (0.5329)  
  

(0.6009) 
 

  

(0.6021) 
 

  

(0.5456) 
   (0.5559)  

Media-Based CEO Overconfidence      0.0149 * 0.0157 * 0.0159 ** 0.0129  

       
  

(0.0709) 
 

  

(0.0558) 
 

  

(0.0498) 
   (0.1183)  

Total Media Mention         0.0000    0.0000    0.0000    0.0000  

       
  

(0.9861) 
 

  

(0.9978) 
 

  

(0.9427) 
   (0.9357)  

Ind. Adj. CFTA x Percentage Insider 

Directors 
    

  0.4349 

  (0.0001) 
***     

  0.4377 

  

(0.0025) 

*** 
  0.4535 

  (0.0017) 
*** 

Ind. Adj. CFTA x Media-Based CEO 

Overconfidence 
            

0.1146 

  (0.0365) 
** 

No. of Observations 707  455  455  455  455  455  455  

F statistics   2.6460 ***   1.8660 ***   2.2000 ***   1.6910 **   1.8710 ***   2.1890 ***   2.2870 *** 

Adjusted R
2
 0.0445  0.0420  0.0596  0.0351  0.0457  0.0636  0.0710  

Notes: This table presents the OLS regression results for the acquisition announcement returns. The dependent variable is the CARs of the acquiring firms in the 

window of (-1, +1) days around the acquisition announcement. The independent variable is the operating performance measure: the ratio of industry-adjusted 

operating cash flows to total assets (i.e., Ind. Adj. CFTA). Models 2 and 3 examine the effect of board structure on the acquisition announcement returns. The 

percentage of insider directors to the total number of directors of the acquiring firms is a measure of the board structure. Model 3 provides a test of the interaction 

effect of the acquiring firm’s operating performance and board structure by multiplying the two variables in the regression model. For Models 4, 5, 6, and 7, we 

create a proxy for CEO overconfidence on the basis of CEO media coverage (media-based CEO overconfidence). Model 4 captures the main effects of the 

media-based CEO overconfidence variable. Model 5 reports the main effects of both the past operating performance variable (Ind. Adj. CFTA) and the media-

based CEO overconfidence variable. Model 6 also includes an interaction term (Ind. Adj. CFTA × Percentage Insider Directors) in order to examine the 

moderating effect of board structure on past operating performance. Model 7 tests the interaction between the Ind. Adj. CFTA and the media-based CEO 

overconfidence variable. Appendix A contains a brief description of all the variables. All models include the year and industry dummies and the intercept term. 

The p-values are reported within the parentheses. The superscripts asterisks ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, 

respectively.   
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empire building and CEO overconfidence hypotheses. Superior industry-adjusted cash flow is likely to 

give CEOs an empire building intent or make them overconfident. Consequently, CEOs are likely to 

make poor acquisitions and destroy shareholder value. In the following subsection, we empirically test 

whether our data support the empire building or CEO overconfidence hypothesis. 

We now examine the moderating effect of board structure on the relationship between past operating 

performance and M&A announcement returns. Models 2 and 3 of Table 3-4 present results examining the 

impact of an acquiring firm’s existing operating performance and board structure on the market reaction 

to M&A announcements. To examine the marginal effect of an acquiring firm’s board structure, Model 3 

includes an interaction term (Ind. Adj. CFTA × Percentage of Insider Directors). In all models, we 

include control variables to ensure that the results are robust to various firm-specific and deal-specific 

characteristics. Appendix A presents a brief description of the variables used in various models. As 

previously mentioned, we hand collect the board structure variables from proxy reports, which are only 

available from 1997-2003. Board structure and other governance variables are missing for some firms as 

proxy reports are either unavailable or do not present usable information. As a result, the sample sizes of 

Models 2 and 3 are smaller than for Model 1. In Models 2 and 3, we use the percentage of insider 

directors as a proxy for board independence. The higher the percentage of insider directors, the less 

independent is the board. In Model 2, we find that the main effect of the percentage of insider directors is 

insignificant. This result is consistent with Masulis et al. (2007), who also report an insignificant result for 

the ratio of related and unrelated directors. However, in Model 3, we find that the interaction effect (Ind. 

Adj. CFTA × Percentage of Insider Directors) is positive and significant and the coefficient of the 

interaction term is greater than the coefficient of Ind. Adj. CFTA. As such, we infer that the percentage of 

insider directors moderates the effect of Ind. Adj. CFTA on the market reactions to M&A deals. Since the 

coefficient of the interaction term in Model 3 is greater than the coefficient of Ind. Adj. CFTA, the 

interaction effect overwhelms the negative effect of cash flow to total assets at some point. We examine 

this issue in more detail below using a graphical explanation. 
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A partial differentiation of the main regression equations in Model 3 with respect to the Ind. Adj. CFTA 

variable gives the following result: 

              
 (CAR)

         (Cash Flow to Total Assets)
  ̂   ̂   Insider Director                                                               (3-1) 

Based on the estimation of α and β from Model 3 in Table 3-4 (where α is the regression coefficient 

estimate of cash flow to assets and β is the estimate of the interaction term Ind. Adj. CFTA × Percentage 

of Insider Directors), we plot the marginal effect of past operating performance (Ind. Adj. CFTA) on the 

acquisition announcement CARs across the observed range of insider directors of the acquiring firms 

(Figure 3-1). The proportion of insider directors in the sample firms ranges from 0% to 83%. We plot the 

graphs within this range. 

Given that Equation (3-1) only provides the point estimates of the marginal effect, in line with Brambor, 

Clark, and Golder (2006), we also compute the standard error of the marginal effect and plot the 

confidence interval at the 95% level for the graph. In this case, the standard error can be calculated as 

follows: 

  ̂  (CAR)

 (Cash Flow to Total Assets)

 √var( ̂)  ( )  var( ̂)    (Z)  cov( ̂   ̂)    (3-2) 

where Z is the value of the board independence variable ranging from 0% to 83% in this study. The 

variance of regression coefficients α and β and their covariance are obtained from the regression model 

output. By multiplying the critical t-values at the 95% confidence interval to the standard error, we 

construct the upper bound and lower bound lines of the marginal effect of overconfidence (cash flow to 

total assets) on the announcement CAR of the acquiring firms. 

Figure 3-1 illustrates the marginal effect of the acquiring firm’s past operating performance (proxied by 

Ind. Adj. CFTA) on the acquiring firm’s CARs. When the proportion of insider directors in the acquiring 

firm is relatively small (less than 46%), the upper bound line of the marginal effect of past operating 
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performance is below zero suggesting that past operating performance has a negative and significant 

relationship on the acquiring firm’s CARs. However, when the proportion of insider directors in the 

acquiring firm increases beyond 36%, the upper bound line surpasses zero. In other words, the marginal 

impact of past operating performance on the acquiring firm’s CARs is no longer statistically significant. 

Further, we find that when the proportion of insider directors increases above 70%, the lower bound line 

surpasses zero. This indicates that the negative impact of past performance becomes positive when the 

acquiring firms have a higher proportional level of insider directors. This result further strengthens the 

significant moderating impact of insider directors on the relationship between past operating performance 

and the acquisition announcement returns. 

This finding implies that insider directors provide more strategic insight in order to discipline managers 

and can exploit insider information more effectively to reduce the chances of value destroying M&A 

activities. Our results support the observations of recent theoretical studies such as Harris and Raviv 

(2008) and Kumar and Sivaramakrishnan (2008). These studies contend that insider dominated boards can 

exploit insider information that may overcome the negative effect of agency costs. 

In the above regression models, we include a set of firm-specific and deal-specific control variables. We 

find positive and significant results for the percentage of cash payment and the relative size of the deal. 

Myers and Majluf (1984) contend that a bidder will use stock as the medium of exchange if the board 

believes that the firm’s shares are overvalued. Alternatively, if the bidder believes that the firm’s shares 

are properly valued, it may offer cash to send a positive signal to the market. As a result, the market is 

likely to view a cash offer more favorably than a stock offer (Fuller, Netter, and Stegemoller, 2002). For 

the relative size variable, our results indicate that investors prefer acquisitions of larger targets. One 

possible explanation for the positive association of relative size is the scope for greater synergies in the 

case of larger targets (Eckbo, Giammarino, and Heinkel, 1990) justifying the substantial management 

efforts required in an acquisition. 
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Figure 3-1 Marginal Effect of Insider Directors on CARs of the Acquiring Firms 

 

Notes: This figure reports the marginal effect of acquiring firms’ past performance (measured by Ind. Adj. CFTA) 

on the CARs of the acquiring firms. Given Equations (3-1) and (3-2) and based on the Model 3 estimation of α and β 

from Table 3-4 (where α is regression coefficient estimate of Ind. Adj. CFTA and β is the estimate of the interaction 

term Ind. Adj. CFTA x Percentage Insider Directors), we plot the marginal effect of past operating performance (i.e., 

Ind. Adj. CFTA) on the acquisition announcement CARs across the observed range of insider directors of the 

acquiring firms. 
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3.3.3 Is Past Operating Performance Associated with Empire Building or CEO Overconfidence? 

The results presented in Table 3-4 (Models 1, 2, and 3) demonstrate that Ind. Adj. CFTA of an acquiring 

firm has a negative and significant effect on M&A announcement returns. This lends support to both the 

empire building and CEO overconfidence hypotheses. In order to disentangle these effects, we 

incorporate other overconfidence proxies in the regression models. Most of the earlier studies report a 

negative impact of CEO overconfidence on M&A outcomes and other investments (Malmendier and Tate, 

2005, 2008; Doukas and Petmezas, 2007). Yet, Aktas, de Bodt, and Roll (2011) find that when riding on 

the success of their previous deals, rational CEOs become more aggressive and overbid in subsequent 

deals. In contrast, hubris-infected CEOs become more cautious as they receive negative feedback from 

investors on their previous bids. While these studies provide differing results, others express concern over 

the suitability of CEO overconfidence proxies used in various studies (Hayward and Hambrick, 1997; 

Doukas and Petmezas, 2007; Aktas et al. 2011). In this study, we follow Malmendier and Tate (2008) and 

consider a CEO’s media exposure as a source of CEO overconfidence. This variable is an exogenous 

CEO overconfidence measure and subject to less criticism. We believe that a media-based variable best 

captures the elements of CEO overconfidence and can help disentangle the effect of CEO overconfidence 

from an empire building motive. 

Table 3-4 (Models 4, 5, 6, and 7) reports the results of incorporating a media-based CEO overconfidence 

variable in the analysis. This dummy variable is equal to one when the number of "confident," 

"confidence," "optimistic," and "optimism" mentions for a CEO in Canadian news articles searches 

exceeds the number of "not confident," "not optimistic," and "reliable, cautious, practical, conservative, 

steady, and frugal" mentions between the acquisition announcement date and the previous year. We 

search Canadian news articles using the Factiva database for the following sources: Canada Newswire, 

CTV News, National Post (including the Financial Post), Ottawa Citizen, The Globe and Mail, and The 

Toronto Star. Our initial search for all acquiring firms included in the sample leads to 112,267 news 

articles from 1992 to 2003. A further search with the term "CEO" coupled with other words mentioned 
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above narrows the article numbers to 2,953. Thereafter, we follow the steps outlined in Malmendier and 

Tate (2008) to categorize the articles based on the set of aforementioned words and create a media-based 

CEO overconfidence dummy variable. Following Malmendier and Tate (2008), we also control for the 

total amount of news coverage (Total Media Mention) for each acquiring firm in the regression models. 

In Table 3-4, Model 4 captures the main effects of the CEO overconfidence variable (Media-Based CEO 

Overconfidence). Model 5 captures the main effects of both the past operating performance variable (Ind. 

Adj. CFTA) and the CEO overconfidence variable (Media-Based CEO Overconfidence). Model 6 

includes an interaction term, Ind. Adj. CFTA × Percentage Insider Directors, in order to examine the 

moderating effect of board structure on past operating performance. Finally, Model 7 incorporates another 

interaction term (Ind. Adj. CFTA × Media-Based CEO Overconfidence) in order to capture the effect of 

CEO overconfidence on the relationship between past operating performance and market reactions to 

M&A announcements. All models include year and industry dummy variables. 

Model 4 reports a negative and significant effect for the media-based CEO overconfidence variable. In 

line with previous research studies, this result implies that overconfident CEOs destroy shareholder value 

through poor acquisitions. In Model 5, we examine the effect of past operating performance (Ind. Adj. 

CFTA) on the CARs after controlling for the media-based CEO overconfidence variable. Both the Ind. 

Adj. CFTA (proxy for past superior operating performance) and the media-based CEO overconfidence 

variables demonstrate negative and significant effects. This result implies that the negative effect of past 

superior operating performance of the acquiring firms remains significant even after controlling for the 

CEO overconfidence effect. Apparently, such operating performance predominantly fosters an empire 

building motive in CEOs. These CEOs are likely to acquire poor targets and destroy shareholder value. 

Thus, the market reacts negatively to such announcements. Model 6, controlling for the interaction term 

(Ind. Adj. CFTA × Percentage Insider Directors), indicates similar effects for the media-based CEO 

overconfidence variable. 
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To study the relationship between the media-based overconfidence variable and Ind. Adj. CFTA, we 

calculate the bivariate correlation coefficient between these two variables. The correlation coefficient is 

insignificant implying that these variables capture different phenomena. In Model 7, however, we find 

that the interaction term (Media-Based Overconfidence Variable × Ind. Adj. CFTA) is negative and 

significant. This result suggests that CEO overconfidence magnifies the negative impact of past operating 

performance on bidder returns. 

As a further robustness check, we examine the effect of CEO overconfidence using two other proxies 

used in the literature: 1) high acquisition activity by acquiring firms (Doukas and Petmezas, 2007) and 2) 

timing of the CEO option exercise (Malmendier and Tate, 2008).
19

 We do not report the results here as we 

do not find any significant results for these proxies. 

3.3.4 Why Is the Market Less Enthusiastic about Acquisitions by Past Superior Performers? 

The evidence presented in Table 3-4 indicates that market participants react negatively to the M&A 

announcements by past superior or good performers. Such an observation leads to several related 

questions. For example, why are market participants unhappy with the acquisitions made by good 

performers? Do these acquisitions truly have a negative effect on the future operating performance of the 

acquiring firms? To gain further insight into these issues, we examine the long-term operating 

performance of acquisitions made by firms with past superior operating performance. We present the 

relevant results in Table 3-5. 

Consistent with the previous analysis, we use a firm’s cash flow to total assets as a measure of operating 

performance and compare the changes in operating performance of an acquiring firm in the pre- and post-

event period (Healy, Palepu, and Ruback, 1992). However, earlier studies indicate that the results of long-

run operating studies depend upon the choice of industry-adjusted or matching firm-adjusted cash flow. 

                                                      

19 Since these proxies are subject to strong criticism, they may not capture the trait of CEO overconfidence (Doukas 

and Petmezas, 2007; Klasa and Stegemoller, 2007; Gao, 2010; Aktas et al., 2011) and could be country-specific 

(Doukas and Petmezas, 2007). The results using these proxies are available from the authors upon request. 
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Ghosh (2001) contends that the methodology using industry-adjusted cash flow could be flawed. 

Accordingly, we use a matching firm as a benchmark to find the adjusted operating cash flows of the 

acquiring firms.
20

 To select a matching firm, we follow a two-stage procedure. First, we identify all TSX 

firms that have not made any acquisitions from 1990 to 2005. Then, we perform an OLS regression using 

all acquirers, targets, and matching firms. We regress the return on equity (ROE) on firm size and market-

to-book value variables. We select matching firms based on the nearest propensity score obtained by 

using the coefficients of firm size and market-to-book value. 

Once we obtain the benchmark cash flows, we compute the matching firm-adjusted cash flows as follows: 

matching firm-adjusted cash flow return = acquiring firm’s cash flow to total assets – matching firm’s 

cash-flow to total assets. We calculate the matching firm-adjusted profitability for each acquiring firm for 

the three years before and after the takeover event. We use a t-test to examine the difference between pre- 

and post-acquisition median performance (Panel A, Table 3-5). We also use the difference between the 

matching firm-adjusted post-acquisition and pre-acquisition operating performance as an independent 

variable in the regression models (Panel B, Table 3-5).
21

 

Panel A of Table 3-5 presents the results from the univariate tests presented under quintiles. Quintile 1 

includes the firms with the lowest values of Ind. Adj. CFTA in the year before the acquisition event. 

Quintile 5 includes those firms with the highest values of Ind. Adj. CFTA in the year before the 

acquisition event. We find that acquiring firms with better past operating performance report an 

increasingly negative trend in operating performance changes over the years (Quintiles 2, 3, 4, and 5). 

This evidence implies that firms with past superior performance select poor targets and/or poorly manage 

the integration process, which, in turn, has a negative effect on future long-term operating performance.  

                                                      

20
 In the context of long-term performance studies, Barber and Lyon (1997) also recommend using a matching firm-

adjusted approach. 

21
 Consistent with the objective of our study, we focus on the operating performance of the acquiring firms during 

the pre-acquisition period. Some studies use the weighted average performance of the acquiring and target firms. 

However, such an approach would severely limit the sample size as data for private target firms are difficult to 

obtain. In our sample, only 30.17 % of the targets are public firms. 
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Table 3-5 Pre-acquisition Operating Performance and Long-Term Operating Performance 

 

Panel A. Univariate Tests: Measure of Operating Performance for Pre- and Post-Merger Period for 

Quintiles Based on Pre-acquisition Operating Performance 

  
Matching Firm Adjusted Post- and 

Pre-Acquisition Difference: Cash 

Flow to Total Assets  

   

Quintiles of Ind. 

Adj. CFTA 
N 

Standard 

Deviation 
% of Negative 

Wilcoxon 

Z Value Mean Median 

Lowest 1 115   0.039   0.026 0.168 40    2.498** 

2 130 0.013 0.009 0.126 52  0.595 

3 113 0.011 0.013 0.088 53  1.500 

4 122 0.008 0.006 0.161 52  0.811 

Highest 5 129 0.026 0.031 0.192 60  2.029** 

Notes: The matching firm’s adjusted post- and pre-difference is the average of the difference between the matching 

firm’s adjusted post-average cash flow to total assets and its adjusted pre-average cash flow to total assets. The 

matching firm’s adjusted cash flow to total assets is the difference in the operating performance (cash flow to total 

assets) between the acquiring firm and the matching firm for a given year relative to the acquisition year. The 

individual marching firm is selected based on the nearest propensity score with respect to firm size and price-to-

book value. The matching firm’s adjusted post-average cash flow to total assets is the average of the matching firm’s 

adjusted cash flow to total assets for the post-acquisition period (Years +1, +2, and +3). The matching firm’s 

adjusted pre-average cash flow to total assets is the average of the adjusted cash flow to total assets for the pre-

acquisition period (Years 1, 2, and 3). The matching firm’s adjusted post- and pre-acquisition difference between 

cash flow to total assets is then calculated as the average of the difference between the matching adjusted post-

average cash flow to total assets and the matching adjusted pre-average cash flow to total assets. The t-statistics and 

significance levels are reported for each mean difference. In the case of multiple acquisitions by a firm in any year, 

the analysis considers only one event. All operating performance variables are expressed in decimals. Mean 

differences in operating performance are expressed in decimals (not in percentages). Quintile 1 includes the firms 

with the lowest values of cash flow to total assets in the year before the acquisition event. Quintile 5 includes the 

firms with the highest values of cash flow to total assets in the year before the acquisition event. The superscripts 

asterisks ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively 
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Table 3-5 Pre-acquisition Operating Performance and Long-Term Operating Performance 

(Continued) 
Panel B. 

Dependent Variable: Matching Firm Adjusted Post- and Pre-Difference Model 1 Model 2 

Ind. Adj. CFTA     0.1292** 0.3826 

   (0.0477)   (0.1063) 

Public Target Firm 0.0008 0.0034 

   (0.9618)   (0.9158) 

Market Capitalization   0.0020 0.0102 

 (0.628) (0.183) 

Percentage Cash Payment    0.0003* 0.0004 

    (0.0999)   (0.1574) 

Relative Size    0.0019   0.0028 

    (0.6448)   (0.6659) 

Related Industry/Target    0.0007 0.0023 

    (0.9567)   (0.9147) 

Tender Offer 0.0067   0.0121 

   (0.7736)   (0.7572) 

Toe-Hold Acquisition 0.0081 0.0170 

   (0.6818)   (0.5925) 

Market-to-Book Ratio     0.0029*     0.0075* 

   (0.0821)   (0.0854) 

Leverage 0.0341   0.0048 

   (0.2673)   (0.9311) 

Board Size    0.0074 

    (0.1038) 

Percentage Insider Directors  0.0270 

   (0.7119) 

Director Ownership   0.0000 

   (0.9712) 

Cash Flow to Total Assets x Percentage Insider Directors   1.1130 

   (0.0592) 

No. of Observations 559 298 

F statistics 1.4530  1.1570 

Adjusted R
2
 0.0120  0.0099 

Notes: Panel B of Table 3-5 reports the OLS regression results that test the impact of the acquiring firm’s pre-

acquisition operating performance on the long-term operating performance of the acquiring firm. Matching firm-

adjusted post- and pre-difference is the dependent variable in all regression models. Panel A of Table 3-5 explains 

the calculation of the dependent variable. The key independent variable is the operating performance measure, Ind. 

Adj. CFTA. The effect of board structure on the long-term operating performance of the acquiring firms is also 

examined. The percentage of insider directors to the total number of directors of the acquiring firms is calculated to 

measure the board structure. Model 1 includes firm-specific and deal-specific variables. Model 2 includes 

governance variables and tests the interaction effect of the acquiring firm’s operating performance and board 

structure by multiplying the two variables in the regression model. Both models include a set of control variables to 

ensure that the results are robust to various firm-specific and deal-specific characteristics. Both models include year 

dummies and intercept terms. Industry dummies are not considered as we use a direct matching firm as a benchmark 

in the dependent variable calculation. The p-values are reported within the parentheses. The superscripts asterisks 

***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.   
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Panel B of Table 3-5 presents the multivariate results. Model 1 includes firm-specific and deal-specific 

variables. Model 2 also includes governance variables and tests the interaction effect of the acquiring 

firm’s operating performance and board structure. Both models include a set of control variables to ensure 

that the results are robust to various firm-specific and deal-specific characteristics. Model 1 (Panel B) 

indicates that past operating performance, as measured by Ind. Adj. CFTA, has a significant and negative 

influence on the long-term operating performance of the acquiring firms. Once we include the percentage 

of insider directors in Model 2 (Panel B), in line with our previous findings (refer to Table 3-4), the 

interaction term (Ind. Adj. CFTA × Percentage of Insider Directors) reports a positive and significant 

effect. Overall, the results reveal that acquiring firms with past superior operating performance are likely 

to exhibit poor performance in the long run. These findings give some plausible explanations as to why 

the market reacts negatively to M&A deals by acquiring firms with past superior operating performance. 

Apparently, market participants anticipate a decrease in synergy in the combined operation after a merger 

by a firm with past superior performance. A positive and significant interaction effect (Ind. Adj. CFTA × 

Percentage of Insider Directors) in Model 2 reinforces our earlier observation that insider directors 

alleviate the negative impact of acquisitions made by the firms with past superior operating performance. 

To our knowledge, earlier studies have not examined the long-term operating performance of acquiring 

firms managed by CEOs with an empire building motive (as proxied by past superior operating 

performance) or overconfidence (as proxied by media coverage). Doukas and Petmezas (2007) examine 

the long-term stock return performance of overconfident acquirers and report a decline in long-term 

returns. However, fundamental challenges exist in drawing conclusions about synergy effects based on 

long-term stock return performance results. Earlier studies reporting long-term abnormal stock returns 

assume that the market gradually reassesses the quality of acquiring firms as the results of the acquisition 

become more clear (Rau and Vermaelen, 1998). Yet, according to the market efficiency hypothesis, the 

market should correct any overreaction or under reaction within a short-time period. In an influential 

study, Fama (1998, p. 304) dismisses any systematic claim of long-term abnormal returns and concludes 
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that “consistent with the market efficiency hypothesis that the anomalies are chance results.” In our view, 

obtaining a clearer image of the long-term operating synergy requires investigating the effect of synergies 

on long-term operating performance. 

3.4 Robustness Tests 

3.4.1 Alternative Proxies for Operating Performance and Board Independence 

To check the sensitivity of our results, we repeat the analyses presented in Subsection 2.4.2 with different 

proxies for acquiring firms’ operating performance and board structure. We use the return on total assets 

as a proxy for the operating performance of acquiring firms and Chair-CEO duality as an alternative 

measure for board independence. 

Table 3-6 presents the results of six regression models. In Models 1, 2, 5, and 6, we use industry-adjusted 

return on total assets (Ind. Adj. ROA) as an alternative proxy for acquiring firms’ operating performance 

(replacing Ind. Adj. CFTA). Of these four models, Models 1 and 5 include only the main effects of Ind. 

Adj. ROA. The results presented in these models confirm that the Ind. Adj. ROA has a negative and 

significant effect on the CARs of the acquiring firms. The results are similar to those presented in Table 

3-4 and Subsection 2.4.2. Model 2 further indicates that the interaction term (Ind. Adj. ROA × Percentage 

Insider Directors) is positive and significant. 

In Models 3, 4, 5, and 6, we use Chair-CEO duality as a proxy for board independence replacing 

"percentage of insider directors" as a measure of board independence in Table 3-4. In line with the 

literature, we posit that if the CEO is also the board chair, the board is assumed to be less independent. In 

the regression models, Chair-CEO duality is a dummy variable whose value is equal to one if the CEO of 

an acquiring firm is also the board chair. The main effects of Chair-CEO duality are insignificant in 

Models 3 and 5. In a Canadian context, this finding implies that Chair-CEO duality does not affect M&A 

announcement returns negatively. Thus, our results differ from those of Masulis et al. (2007) regarding 

the impact of this particular board independence variable. In the context of U.S.-based M&As, Masulis et 
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al. (2007) find that Chair-CEO duality has a negative impact on the CARs, but the result is significant 

only at the 10% level. The different governance environment in Canada probably leads to a different 

outcome in our study. Unlike their U.S. counterparts, Canadian firms tend to have a more concentrated 

ownership structure and family control (Morck, Stangeland, and Yeung, 2000). As a result, we find the 

existence of Chair-CEO duality in many large Canadian firms. These CEOs might not act against the 

interests of other shareholders. To gain deeper insight into the differing results that occur in a U.S. 

(Masulis et al., 2007) and Canadian context, we believe that this line of inquiry should be extended in 

future studies. 

Next, we examine how the Chair-CEO duality proxy for board independence moderates the relationship 

between past operating performance (Ind. Adj. CFTA) and M&A announcement returns (CARs). Models 

4 and 6 (Table 3-6) include the interaction effect of Chair-CEO duality with the operating performance 

variable (Ind. Adj. CFTA in Model 4 and Ind. Adj. ROA in Model 6). These interaction terms present 

significant positive effects on the CARs, which are similar to the results presented in Table 3-4 and 

Subsection 2.4.2. These findings echo the observations of Kumar and Sivaramakrishnan (2008) and 

Harris and Raviv (2008), who maintain that a non-independent board could bring in more strategic 

insights and, as such, could affect the financial outcome more positively. In summary, the results 

presented in Table 3-6 confirm that our findings about past operating performance and the board structure 

of acquiring firms are robust to alternative specifications. 

3.4.2 Sample Selection Bias 

A decision for or against an acquisition is an endogenous choice made by both the bidding and target 

firms. In the main analysis, we only observe firms that make acquisitions in the completed transactions 

recorded in the Thomson Financial database and ignore many firms that do not make acquisitions during 

the sampling period. According to the M&A literature, the characteristics of acquiring and non-acquiring 

firms differ substantially (Harford, 1999; Sorensen, 2000). Ignoring the unique characteristics of the   
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Acquiring firms may introduce a sample selection bias and endogeneity problem, which, in turn, may 

affect the overall conclusions of the study. 

To control for the sample selection bias, we follow Heckman's (1979) procedure. After downloading all 

the publicly-listed firms on the TSX market over the 1993-2003 sample from the StockGuide database, 

we use a probit analysis based on this complete Canadian firm dataset. The dependent variable is binary, 

equal to one if the firm makes any acquisition in the sampling period and zero otherwise. The independent 

variables include firm size (log of market capitalization), leverage (debt-to-equity ratio), growth potential 

(book-to-market ratio), and risk (standard deviation of ROA). Following Heckman’s (1979) method to 

address sample selection bias, we compute the Inverse Mill's ratio (IMR) for each acquiring firm based on 

the estimated probit model and then include IMR as an additional control variable in the regression 

models of our main regression analyses. Although not reported here, our analysis indicates that including 

the IMR variable does not alter our main results. 

3.5 Conclusion 

We examine the relationship between past operating performance and market reactions to M&A 

announcements with a dataset that involves completed Canadian M&A deals from 1993 to 2003. Further, 

we consider the role of board structure in shaping the relationship between past operating performance 

and M&A performance. In the process of examining this latter relationship, we test the relevance of three 

hypotheses (e.g., managerial ability, empire building, and CEO overconfidence) that may govern this 

relationship. A positive correlation would support the managerial ability hypothesis, whereas a negative 

relationship would support the other two hypotheses. 

Our results indicate that the market reacts negatively to M&A deals by the firms with past superior 

operating performance. This finding implies that either empire building, CEO overconfidence, or both 

hypotheses govern the relationship. In order to disentangle the effects of CEO empire building motives 

and overconfidence, we include a media-based overconfidence variable in the analysis. However, the past 
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operating performance variable demonstrates a negative and significant impact on M&A announcement 

returns. In other words, the relationship between past operating performance and M&A announcement 

returns may be explained by the empire building hypothesis. Further, we examine whether the negative 

market reactions are likely due to the anticipation of a decrease in operating performance of acquiring 

firms with past superior operating performance. We document a significant drop in long-term operating 

performance for those acquiring firms with superior operating performance before the acquisition. 

Investigation of the moderating effect of board structure finds that the presence of insider directors helps 

to alleviate the negative perception of acquisitions made by good performers. 
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Table 3-6 Alternative Proxies for Operating Performance and Board Independence 

Dependent Variable: CAR (-

1, +1) 
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Ind. Adj. ROA     0.0005*** 
  

0.0016*** 
      0.0005***    0.0006*** 

 (0.0015)    (0.0001)        (0.0015)     (0.0001) 

Ind. Adj. CFTA     0.0441** 
  

0.0689*** 
  

      (0.0194)    (0.0005)   

Percentage Insider Directors 0.0086     0.0059     

 (0.7511)    (0.8238)     

Chair-CEO Duality     0.0010   0.0055      0.0006     0.0015 

      (0.9054)    (0.5073)       (0.9438)      (0.8569) 

Public Target Firm 0.0153   0.0169   0.0163   0.0180      0.0154     0.0146 

   (0.1882)    (0.1421)    (0.1635)    (0.1194)       (0.1850)      (0.2061) 

Market Capitalization   0.0030     0.0028     0.0016     0.0010        0.0029       0.0025 

   (0.3612)    (0.3941)   (0.6244)    (0.7512)       (0.3735)      (0.4402) 

Percentage Cash Payment 
        

0.0003*** 
    0.0003***    0.0003***     0.0003***        0.0003***       0.0003*** 

   (0.0027)    (0.0059)   (0.0021)    (0.0069)       (0.0026)      (0.0063) 

Board Size 0.0003   0.0008  0.0002   0.0004      0.0004     0.0004 

   (0.8785)    (0.6567)   (0.898)    (0.8365)       (0.8389)      (0.8347) 

Relative Size 
        

0.0094*** 
   0.0090***    0.0089***     0.0085***        0.0094***       0.0089*** 

    (0.0001)   (0.0002)   (0.0003)    (0.0004)       (0.0001)      (0.0003) 

Related Industry/Target 0.0094  0.0099  0.0099   0.0070      0.0096     0.0070 

   (0.2655)   (0.2347)   (0.2411)    (0.4013)       (0.2563)      (0.4094) 

Tender Offer 0.0210  0.0200  0.0191   0.0205      0.0210     0.0228 

   (0.1610)   (0.1783)   (0.206)    (0.168)       (0.1616)      (0.1271) 

Toe-Hold Acquisition   0.0190    0.0177    0.0206*     0.0225*        0.0193       0.0183 

   (0.1179)   (0.1408)   (0.0890)    (0.0600)       (0.1102)      (0.1292) 

Director Ownership 0.0001  0.0001  0.0001   0.0001      0.0001     0.0001 

   (0.7145)   (0.5796)   (0.7016)    (0.7154)       (0.7829)      (0.6855) 

Market-to-Book Ratio   0.0003    0.0009    0.0005     0.0010        0.0003       0.0002 

   (0.8323)   (0.4796)   (0.6625)    (0.4398)       (0.8158)      (0.8622) 

Leverage     0.0447**  0.0332  0.0367*   0.0243      0.0449**     0.0373* 

   (0.0322)   (0.1132)   (0.0739)    (0.2358)       (0.0316)      (0.0754) 

Ind. Adj. ROA x Percentage 

Insider Directors 
 

   0.0032*** 

  (0.0024) 
    

Ind. Adj. CFTA x Chair-

CEO Duality 
   

    0.1714*** 

   (0.0003) 
  

Ind. Adj. ROA x Chair-CEO 

Duality 
     

     0.0008** 

    (0.0136) 

       

No. of Observations 552 452 454 454 451 451 

F statistics      2.1640***    2.5040***    1.8450**    2.3810***       2.1490***      2.3400*** 

Adjusted R
2
 0.0559    0.0740    0.0410    0.0681       0.0554      0.0666 

Notes: This table shows the OLS regression results that test the impact of the acquiring firm’s pre-acquisition 

operating performance and board structure on the acquisition announcement returns with alternative proxies. We use 

the CARs of the acquiring firms in the window of (-1, +1) days around the acquisition announcement as the 

dependent variable. This table presents the results of six regression models. In those models, we use  Ind. adj. ROA 

as an alternative proxy for acquiring firm’s operating performance (replacing Ind. adj. CFTA) and  Chair-CEO 

duality as an alternative proxy for the acquiring firm’s board independence (replacing Percentage insider directors). 

If the CEO is also the board chair, the board is considered less independent. Chair-CEO duality is a dummy variable 
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with a value equal to 1 if the CEO of an acquiring firm is also the board chair. Models 1, 3, and 5 consider only the 

main effects of various independent variables, whereas Models 2, 4, and 6 additionally consider the interaction 

effects between the operating performance variable (i.e., Ind. adj. ROA or Ind. adj. CFTA) and the board 

independence variable (i.e., Chair-CEO duality or Percentage insider directors). All models include year and 

industry dummy variables as well as an intercept term. The p-values are reported within the parentheses. The 

superscripts asterisks ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.   
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Chapter 4 

Does Information Asymmetry Matter to Equity Pricing? Evidence from 

Firms’ Geographic Location22 

 

4.1 Introduction 

Whether information asymmetry affects the cost of equity capital remains controversial.  In traditional 

asset-pricing models, such as the capital asset pricing model (CAPM), individuals are compensated only 

for holding systematic risks.  Information asymmetry should not be priced as the stock price at all times 

impounds all relevant information.  However, this static view of market efficiency is hard to square with 

the dynamic of new information arrival (Easley, Hvidkjaer, and O’Hara, 2002).  Further, for stocks with 

differing levels of public and private information, uninformed investors face information risk when 

trading with informed traders (Easley and O’Hara, 2004).  The literature remains, however, inconclusive 

on whether such a risk can cause price disequilibrium and, if so, whether it can be diversified away.
23

  

With virtually no guidance from theory on how to measure information risk, empirical attempts to test 

whether information risk matters has met stiff criticism regarding the reliability of proxies used.  The 

struggles with identifying an adequate proxy is partly behind the mixed results to date with Beyer et al. 

(2010:51) concluding after comprehensively surveying prior research: “Whether information risk 

measured by alternative empirical constructs affects expected returns is a question that still remains 

open…”  We contribute to resolving this issue using a unique and simple measure of information risk 

grounded in recent research on geographic proximity.  In contrast to existing measures of information 

risk, the measure we specify has received strong and consistent support as a good proxy for information 

                                                      

22
 This chapter is forthcoming in Contemporary Accounting Research (co-authored with S. El-Ghoul, J. Pittman, O. 

Guedhami, Y. Ni). 

23 
See, for example, Easley et al. (2002, 2010); Easley and O’Hara (2004); Hughes et al. (2007); Lambert et al. 

(2007); and Core et al. (2008).   

http://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=249810
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asymmetry (e.g., Coval and Moskowitz, 2001; Ivković and Weisbenner, 2005; Kang and Kim, 2008; Baik 

et al., 2010).  In short, we extend extant evidence on the determinants of firms’ cost of equity capital to 

include geographic proximity. 

Building on the classic analysis by Grossman and Stiglitz (1980) of partially revealing rational 

expectations equilibrium, Admati (1985) shows that in a market with multiple risky assets and investors 

facing diverse information, each trader has different risk-return trade-offs.  Relying on a two-asset 

intertemporal model, Wang (1993) demonstrates that information asymmetry has two opposing effects on 

asset prices, making the overall effect on the equilibrium required return ambiguous: a positive effect as 

uninformed investors require a risk premium for trading with informed investors, and a negative effect as 

trading by informed investors makes prices more revealing.  More recently, Easley and O’Hara (2004) 

develop a rational expectations model with asymmetric information and show that adverse selection 

generated by private information leads to equilibrium differences in asset returns.  Specifically, in a finite 

economy, uninformed investors demand a premium for holding shares in firms with greater private 

information and less public information.  However, Hughes et al. (2007) and Lambert et al. (2007) argue 

that the Easley and O’Hara (2004) pricing effect stems from under-diversification given the finite number 

of assets and traders in their model.  They show that the role of information asymmetry can be eliminated 

in large economies by holding well-diversified portfolios, implying that information asymmetry should 

not affect the cost of equity capital.
24

  Nevertheless, extensive evidence that individual investors hold 

                                                      

24
 Recently, Christensen et al. (2010) stress that Hughes et al. (2007), Lambert et al. (2007) and Easley and O’Hara 

(2004) focus only on the cost of capital for the period after the release of information (ex-post cost of capital) and 

ignore the cost of capital for the period leading up to the release of information (preposterior cost of capital).  They 

show that, as uncertainty increases over the period leading up to information release, the decrease in the ex-post cost 

of capital after the release of information is exactly equal to an increase in preposterior cost of capital.  

Consequently, increased public disclosure fails to affect the firm’s overall cost of capital; rather, it affects the timing 

of uncertainly resolution according to Christensen et al. (2010).  However, Christensen et al. highlight the fact that 

they use a two-period model makes the outcomes of their results unclear at the empirical level.  Indeed, empirical 

studies are based on multi-period estimations of cost of equity capital with every interim period enfolding the two 

aforementioned opposite effects.  Accordingly, the overall effect of information on the cost of equity capital is 

ambiguous. 
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under-diversified portfolios (e.g. Blume and Friend, 1975; Goetzmann and Kumar, 2010) makes Hughes 

et al.’s (2007) theoretical prediction hard to reconcile with empirical findings.
25

 

In summary, theory on the importance of information to firms’ cost of equity capital is inconclusive, 

although this applies to empirical research as well (Beyer et al., 2010).  It is important to note, however, 

that the main source of controversy in the empirical literature is the choice of a proxy for information 

asymmetry.  The absence of a widely accepted proxy has impeded attempts to reliably test whether 

information asymmetry shapes equity pricing.  The most controversial proxy is the probability of 

informed trading (PIN) derived by Easley et al. (1996).  Easley et al. (2002, 2010) use PIN as a proxy for 

information asymmetry and find that it is positively and significantly related to average stock returns, 

supporting Easley and O’Hara’s (2004) theory.  In the other direction, Aktas et al. (2007), Duarte and 

Young (2009), and Mohanram and Rajgopal (2009) report evidence against the validity of PIN as a proxy 

for information risk, casting serious doubt on Easley et al.’s (2002, 2010) findings.  Duarte and Young 

(2009), for instance, decompose PIN into one component that is related to information asymmetry and 

another that is related to illiquidity, and find that only the illiquidity component is priced.  Mohanram and 

Rajgopal (2009) show that PIN is not priced outside the sample period spanning 1984-1988 and that it is 

unrelated to the implied cost of capital derived from analysts’ earnings forecasts.
26

   

                                                      

25
 Barber and Odean (2000), for instance, report that an average individual investor’s stock holding is limited to just 

four stocks. 

26
 Using other proxies for information asymmetry, several empirical studies in the accounting literature have also 

examined whether information risk matters to firms’ cost of equity capital. These proxies include abnormal accruals 

in accounting earnings, dispersion in analysts’ earnings forecast, and the level of information disclosure (e.g., 

Botosan and Plumlee, 2002; Bhattacharya et al., 2003; Botosan et al., 2004; Francis et al., 2004, 2005; Aboody et 

al., 2005). While reporting some evidence supporting Easley and O’Hara’s (2004) theory, these studies have 

encountered similar criticism to those using PIN.  The major issue with the above measures of information 

asymmetry is that they are simultaneously determined by other factors that are related to equity pricing.  For 

instance, Francis et al. (2004, 2005) and Ecker et al. (2006) use a factor-mimicking portfolio based on an accrual 

quality measure representing the quality of information and document that, on average, the return on the accrual 

quality factor is positively correlated with the realized returns on individual stocks.  Core et al. (2008) show, 

however, that the asset pricing tests in Francis et al. (2004, 2005) and Ecker et al. (2006) are inappropriate for 

analyzing whether the accrual quality factor is priced.  After performing well-specified asset-pricing tests, Core et al. 

(2008) find that accrual quality has no significant risk premia.  Moreover, Liu and Wysocki (2007) report that once 

they control for operating volatility, the relation between the firm’s cost of equity capital and accruals quality no 

longer loads.  Similarly, after controlling for the endogenous nature of firms’ financial reporting policies, Cohen 
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The purpose of this paper is to help empirically settle the controversy about the link between information 

asymmetry and the cost of capital using a unique and simple measure of information risk grounded in 

recent research on geographic proximity.  Analyzing distance provides an opportune testing ground for 

efficiently examining whether asymmetric information affects firms’ equity financing costs.  There is now 

plenty of evidence that local investors have informational advantages over nonlocal investors and that the 

firm’s geographic location with respect to central areas is a good measure of the severity of information 

asymmetry (e.g., Ivković and Weisbenner, 2005; Butler, 2008; John et al., 2008; Kang and Kim, 2008; 

Baik et al., 2010). 

Local investors benefit from their access to “soft” information through, for instance, social and civic 

meetings with managers, employees, customers, and suppliers of local firms and improved monitoring 

due to daily exposure to local news stories about local firms and the local economy (e.g., Coval and 

Moskowitz, 2001; Gaspar and Massa, 2007).  In addition, financial institutions, investment bankers, and 

analysts are predominately located in financial centers and tend to neglect remote firms (Malloy, 2005; 

Loughran and Schulz, 2006).  This may undermine information production about remotely located firms 

with lower external monitoring translating into information accumulation becoming more expensive for 

their investors.  Loughran and Schulz (2005) and Loughran (2007, 2008) conjecture that with fewer 

adjacent investors, institutional investors, brokers, and investment bankers as well as minimal analyst and 

media coverage, remote firms suffer greater information asymmetry than firms located in big cities.  It 

follows that firms’ geographic distance from central areas captures not only information asymmetry 

between managers and outside shareholders, but also information asymmetry between their local and non-

local investors.  

                                                                                                                                                                           

(2008) finds that information risk arising from the quality of financial reporting does not affect the cost of equity 

capital.  Finally, Easton and Sommers (2007) show that failing to account for analyst forecast bias when computing 

implied cost of equity measures can distort results.  
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We argue that if information asymmetry matters then, ceteris paribus, firms’ cost of equity capital should 

be increasing in their distance from central locations.  Consistent with this prediction, we provide strong, 

robust evidence supporting Easley and O’Hara (2004) theory that information asymmetry affects equity 

pricing.  In particular, we find that firms located in non-financial centers exhibit a higher cost of equity 

capital.  Economically, our results imply that firms located within 100 kilometers of the city center of the 

nearest of six major financial centers, or in their metropolitan statistical areas, enjoy equity financing 

costs that are 10 basis points cheaper.  To validate our empirical evidence, we conduct extensive 

sensitivity analysis.  Our core results implying that investors penalize distant firms by requiring more 

compensation for holding equity persist across several implied cost of capital models, to various 

definitions of geographic proximity, and to a variety of alternative specifications. In another series of 

regressions, we continue to find supportive evidence after controlling for analyst forecast bias, analyst 

coverage, illiquidity, institutional ownership, CEO equity-based compensation, corporate governance 

quality, and endogeneity.  Finally, though it is unlikely that the location or relocation decision is driven 

by firms’ pursuing cheaper equity financing, we find that firms moving closer to financial centers enjoy 

an economically and statistically significant reduction in their cost of equity capital, while the reverse 

occurs for those moving farther away from financial centers.  Collectively, our results suggest a close 

relation between information asymmetry evident in geographic proximity and equity valuation.  

We extend prior research in two ways.  First, we contribute to recent literature on whether information 

asymmetry affects investor perceptions, which we measure with the ex-ante cost of equity capital implied 

in contemporaneous stock price and analyst forecast data.  Given the paucity of sound asymmetric 

information measures, prior research is inconclusive on whether information risk matters.  In contrast, we 

rely on a novel proxy for information asymmetry that facilitates estimating the role of information risk in 

shaping equity pricing.  The measures of information asymmetry used in extant research may be 

correlated with endogenously determined variables that affect the cost of equity capital and may suffer 
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from measurement error.  In comparison, we avoid these complications by using an exogenous proxy to 

analyze the impact of information asymmetry on equity financing costs.  

Second, we complement emerging research on the economic importance of geographic proximity by 

shedding light on its importance to information transmission.  Our analysis represents the first attempt to 

examine the link between firms’ geographic location and their cost of equity capital.  Previous studies 

report that the information advantage associated with geographic proximity explains the “local bias” 

documented both in mutual fund investments (Coval and Moskowitz, 1999, 2001) and individual 

investors portfolio decisions (Huberman, 2001; Grinblatt and Keloharju, 2001; Feng and Seasholes, 2004; 

Dvorak, 2005; Ivković and Weisbenner, 2005; Pirinsky and Wang, 2006).  It also affects the quality of 

financial reporting (Kedia and Rajgopal, 2009); analysts’ forecasting accuracy (Malloy, 2005); 

information resolution for bank lending (Petersen and Rajan, 2002; Degryse and Ongena, 2005; Butler, 

2008; Agarwal and Hauswald, 2010); knowledge transfer (Audretsch and Feldman, 1996; Audretsch and 

Stephan, 1996); CEO pay (Francis et al., 2010); and firms’ financing and investment decisions (Loughran 

and Schultz, 2005; Loughran, 2008; Uysal et al., 2008; John et al., 2008; Chhaochharia et al., 2010).  

The rest of the paper proceeds as follows. Section 4.3 motivates the use of firm location to calibrate 

information asymmetry and presents our main hypothesis. Section 4.4 describes the sample and the 

regression variables. Section 4.5 outlines the main results while Section 4.6 covers the sensitivity 

analysis.  Section 4.7 concludes.  

4.2 Geographic Location and Information Asymmetry   

There is strong and consistent evidence that geographic proximity engenders information advantages.  

Coval and Moskowitz (2001) find that the average mutual fund manager earns 2.67% more per year on 

local stocks (defined as being within 100 kilometers of the fund headquarters) than on remote holdings.  

Christoffersen and Skarkissian (2009a) document that mutual funds located in financial centers tend to 

perform better than remote funds in terms of both gross and risk-adjusted returns.  In examining the 
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relation between hedge fund performance and their proximity to investments in a large sample of Asia-

focused funds, Teo (2009) finds that hedge funds with physical presence (head or research office) in their 

main investment regions outperform hedge funds without physical presence by 3.72% per year.  Teo 

(2009) also reports that the outperformance of local hedge funds is strongest for funds investing in regions 

where asymmetric information between local and foreign funds tends to be severe (e.g. emerging 

markets), and for funds trading in stocks where information advantage is more salient (i.e. illiquid stocks).  

Notably, local information advantage is not restricted to sophisticated money managers.  Using a large 

sample of U.S. household retail investors of a large discount broker, Ivković and Weisbenner (2005) 

estimate that the average individual investor earns 3.2% more per year from its local holdings relative to 

non-local holdings.  Massa and Simonov (2006) report similar results for Swedish households.  In the 

same vein, Hau (2001), Dvorak (2005), and Choe et al. (2005) find that domestic investors outperform 

foreign investors in the German, Korean, and Indonesian markets, respectively.  

Several studies document strong investors’ preference for nearby domestic companies, a phenomenon 

known as local bias.
27

  For example, Coval and Moskowitz (1999, 2001) find that mutual fund managers 

in the U.S. have a strong bias toward nearby companies.  Ivković and Weisbenner (2005) provide 

evidence that the local holding bias is even larger for retail investors.  Coval and Moskowitz (2001), 

among others, argue that investors have a strong preference for local stocks because they enjoy significant 

information advantage in evaluating them, which reconciles with evidence that local investors earn 

abnormal returns on their local holdings, outperforming distant investors.
28

  

                                                      

27 See also Huberman (2001); Grinblatt and Keloharju (2001); Zhu (2002); and Massa and Simonov (2006). 

28
 Huberman (2001) holds that local bias is due to investors preferring stock with which they are familiar and not 

because they possess better information on such holdings.  However, Bodnaruk (2009) tests the two competing 

explanations for local bias and finds strong support for the information advantage hypothesis as opposed to the 

familiarity hypothesis.  Consistent with individual investors possessing valuable information on local stocks, 

Bodnaruk (2009) shows that investors adjust their portfolio composition as the proximity to investment 

opportunities changes.  As they move, individual investors start shifting their investing gradually into local stocks in 

their new location. 

http://rof.oxfordjournals.org/cgi/content/full/rfp014#R14#R14
http://rof.oxfordjournals.org/cgi/content/full/rfp014#R4#R4
http://rof.oxfordjournals.org/cgi/content/full/rfp014#R14#R14
http://rof.oxfordjournals.org/cgi/content/full/rfp014#R10#R10
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Moreover, the economic importance of physical distance is evident in analysts’ forecast accuracy.  For 

example, Malloy (2005) reports that U.S. analysts located near companies’ headquarters issue more 

precise earnings forecasts and have a larger impact on stock prices than distant analysts.  The author 

documents a stronger effect for firms suffering worse information asymmetry (i.e. firms located in small 

cities and remote areas).  In analyzing firms from 32 countries, Bae et al. (2008) find that local analysts 

possess significant information advantages over foreign analysts that manifests in more accurate earnings 

forecasts.  They also document that the information advantages of local analysts are negatively related to 

the quality of firms’ disclosures. 

In the M&A literature, Uysal et al. (2008) find that acquirer returns in geographically closer transactions 

(target location within 100 kms) are more than twice that in geographically farther transactions.  The 

higher return to local acquirers is not explained by related, either horizontal or vertical, industry 

transactions, and is consistent with information advantages arising from geographical proximity.  In a 

related study, Kang and Kim (2008) demonstrate that block acquirers have a strong preference for targets 

located nearby.  Further, they find that targets of geographically proximate acquirers experience both 

higher abnormal announcement returns and better post-acquisition operating performance than of those of 

distant acquirers.  More recently, Cai and Tian (2010) report that, compared to non-urban firms, firms 

located in an urban area are more likely to become a takeover target and more likely to complete the 

acquisition transaction, which they attribute to urban firms experiencing less information asymmetry and 

having better corporate governance. 

Evidence supporting a link between geographic proximity and information flow extends to other contexts 

as well.  For instance, Butler (2008) finds that investment banks with local presence have significant 

advantages over their non-local counterparts at underwriting municipal bonds.  He ascribes evidence that 

local underwriters charge lower fees and sell bonds at lower yields to their greater ability to assess soft 

information than their non-local rivals.  Similarly, Rajan et al. (2010) and Agarwal and Hauswald (2010) 
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show that the physical distance between borrower and lender is inversely related to the lender’s 

informational advantage stemming from their ability to acquire soft information that is essential for credit 

decisions (Petersen and Rajan, 2002).  In an intriguing study, Kedia and Rajgopal (2009) show that 

propensity for financial misreporting increases with firms’ distance from the SEC.  In isolating the link 

between geographic location and CEO pay, Francis et al. (2010) find that both pay-performance 

sensitivity and equity-based compensation are significantly lower for rural firms.  Loughran (2007) 

reports robust evidence that an information spread prevails between urban public firms and firms located 

in rural areas or small cities.  More specifically, he finds that stocks of urban firms lead rural/small city 

stocks even after controlling for size, industry, and analyst coverage.  

Using firms’ geographic location to proxy for information asymmetry, Loughran (2008) examines how 

information asymmetry between outside investors and insiders affects the firm’s ability to conduct a 

seasoned equity offering.  In line with evidence that geographic distance brings information 

disadvantages, he finds that rural firms are less likely to issue equity than urban firms, and that their 

ability to select better underwriters is inversely related to nonurban location.  John et al. (2008) examine 

the impact of geographic location on corporate dividend policy and report evidence corroborating that 

distance increases investors’ information costs.  In fact, they find that firms located in central areas pay 

lower dividends, have higher preference for stock repurchase and special dividends, are more likely to cut 

dividends, and face weaker market reaction to dividend changes.  

To summarize, extant evidence suggests that geographic distance is associated with an information 

disadvantage, reinforcing that this is a reliable way to quantify information asymmetry.  Nonetheless, 

prior research linking information risk to the cost of equity capital is mixed because of the absence of a 

suitableor at least a widely acceptedmeasure of information asymmetry (Beyer et al., 2010).  As 

stressed by Coval and Moskowitz (2001), theory offers almost no guidance on how to identify informed 

investors and how to distinguish between securities with scarce information and those with widely 

available information.  Consequently, the literature on geographic proximity provides us with a fertile 
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setting to re-examine this controversial issue.  After, among others, Malloy (2005), Loughran and Schultz 

(2005), Loughran (2008), and Christoffersen and Sarkissian (2009a), we specify the firm’s distance from 

financial centers to gauge information asymmetry.  The intuition is that given that most investors, 

analysts, and financial institutions are located in financial centers, it is more difficult and costly to acquire 

soft information on remote firms (e.g., Loughran and Schultz, 2005; Loughran, 2008; John et al., 2008).  

In contrast to hard information, soft information is intangible and hard to quantify, transmit, and interpret.  

In fact, while the rapid development of communication technology in the last few decades has lowered 

the cost of hard information irrespective of a firm’s location, soft information on remote firms is still 

costly.  We predict that firms’ equity financing costs are cheaper when they are closer to a central 

location: 

H1:  Firms’ cost of equity capital, ceteris paribus, increases with their distance from financial 

centers. 

4.3 Data
29

 

4.3.1 Sample Construction 

Our primary data sources are the Center for Research in Security Prices (CRSP), which provides stock 

return data; COMPUSTAT, which provides financial statement data as well as the state and county code 

for each firm’s headquarters; the I/B/E/S, which provides data on analyst forecasts; and the U.S. Census 

Bureau’s Gazetteer city files, which provide latitude and longitude data needed to measure distance for 

each firm.  Our sample covers non-financial firms for the period 1993 to 2008.  As detailed in Appendix 

B, 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, a share price, and 

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

We follow Gebhardt et al. (2001) and Dhaliwal et al. (2006) by estimating the cost of capital as of the end 

                                                      

29
 Appendix C provides definitions and data sources for all regression variables used in the hypotheses tests. 
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of June for each year t.  Finally, to construct firm-specific controls for our regressions, we require firms to 

have total sales, total assets, market capitalization, shareholder equity, and long-term debt in 

COMPUSTAT and at least 24 monthly stock returns during the previous five years in CRSP.  

After excluding firms with headquarters located outside the U.S., the intersection of the four data sets 

leaves an unbalanced panel of 21,065 firm-year observations comprised of 4,282 unique firms over the 

1993-2008 period.  For sensitivity analysis, we also merge this sample with RiskMetrics’ antitakeover 

provisions data, Thomson Financial’s 13F institutional holdings data, and Standard & Poor’s ExecuComp 

data.  Naturally, imposing additional screens leads to some sample attrition according to data availability 

for the governance characteristics under study.  Table 4-1 reports the industry (according to the Fama and 

French (1997) 48 industry classification) and year distributions.  Although some clustering is evident in 

the sample, the firm-year observations are fairly evenly spread over time and across industries.  

4.3.2 Implied Cost of Equity Capital Models 

Equity pricing models are typically derived from Williams’ (1938) dividend discount model in which the 

ex-ante cost of equity is the internal rate of return that equates current share price to the present value of 

the expected series of dividends per share.  Like recent research on equity financing costs (e.g., Dhaliwal 

et al. 2005, 2006, Barth et al., 2008; Cohen, 2008; Daske et al., 2008, 2009; and Hail and Leuz, 2006, 

2009), we primarily focus on the mean, denoted rAVG, of four practical implementations of this equation to 

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

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

et al. (2001) labeled rOJN, rMPEG, rCT and rGLS, respectively.  Operationally, although all four share the same 

starting point, each model has its own unique set of assumptions for imputing expected dividends from 

earnings forecasts as well as the choice of the explicit forecasting horizon and the long-term growth rate.  

Since a comprehensive discussion of these issues is beyond our scope, we outline these models along with 

their underlying assumptions in Appendix B.  In contrast to Ohlson and Juettner-Nauroth (2005) where 

the cost of equity obtains directly, we resort to numerical methods in the other three models to extract the 
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cost of equity from the corresponding valuation equation.  Afterward, we calculate the implied equity 

premium by subtracting the 10-year Treasury bond yield (as of June of year t) from each cost of equity 

estimate.
30

  In a major upside, this ex ante approach has superior construct validity than realized returns 

for representing investors’ required rate of return according to some prior research.
31

   

Table 4-2 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 rAVG estimate is 4.51% 

(6.97%) for 2007 (2000) with the collective mean (median) for all years amounting to 5.64% (5.07%).  

The rGLS and rCT estimates are slightly lower than those for rOJN and rMPEG, which reconciles with recent 

rankings of the individual equity premium estimates (e.g., Guay et al., 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 rMPEG with both rGLS and rCT is only 0.51), implying that measurement 

error likely plays some role as well, which reinforces the importance of triangulating our evidence to 

                                                      

30
 Throughout the paper, we use the terms cost of equity capital, implied cost of equity, and equity risk premium 

synonymously. 

31
 However, the data screening for these models leads to excluding lesser known firms with no or hardly any analyst 

coverage.  For example, our main sample is comprised, on average, of 24 percent of the COMPUSTAT firms and 52 

percent of its market capitalization.  However, any selection bias that this restriction introduces would almost 

certainly work against our tests rejecting the null hypothesis that the geographic distance affects the firm’s cost 
of equity capital.  In fact, the extant literature documents that the location effects are much more pronounced in 

firms with high information asymmetry, which tend to be small firms with weak, if any, analyst following (Coval 

and Moskowitz, 1999; Ivković and Weisbenner, 2005; Malloy, 2005; Kang and Kim, 2008; and Baik et al., 2009).  

Although averaging across the four models in our primary analysis ensures that the distinctive characteristics of any 

single model are not spuriously behind our evidence, our core results are robust to re-estimating our regressions 

using each individual cost of equity metric, the median, or the first principal component of the four  (e.g., Chen et 

al., 2009).  Indeed, recent evidence reinforces the importance of avoiding specifying a single implied cost of capital 

estimate when examining the determinants of equity pricing; e.g., Botosan and Plumlee (2005), Guay et al. (2005), 

Dhaliwal et al. (2006), and Francis et al. (2008).  Nonetheless, we concede that some measurement error may afflict 

our cost of capital estimates stemming from deviations between analysts’ and investors’ earnings expectations, an 

issue we consider in our sensitivity analysis.  Finally, we 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; Pástor et al., 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 

et al. (2010) for recent discussions motivating the use of implied cost of equity instead of realized returns.   
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analyze whether our core results turn on how we 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 0.96 for 

rOJN.  Overall, these descriptive statistics fairly closely resemble those reported in, for example, Hail and 

Leuz (2006) and Dhaliwal et al. (2006).  

4.3.3 Firm Location 

We follow extensive prior research by using a firm’s headquarters to code its location; e.g., Coval and 

Moskowitz (1999, 2001); Ivković and Weisbenner (2005); Loughran and Schultz (2004, 2005); John et al. 

(2008); and Kang and Kim (2008).
32

  Henderson and Davis (2008) stress that corporate headquarters 

constitutes the center of information exchange between the firm and its investors.  Figure 3-1 provides the 

headquarters location of the 4,282 different firms in our sample. 

We employ three primary measures of firms’ geographic location, which we later supplement with 

several alternative proxies in sensitivity analysis.  First, similar to Christoffersen and Sarkissian (2009a, 

2009b), we consider the role of financial centers by isolating the following six major U.S. cities with the 

largest number of mutual funds: Boston, Chicago, Los Angeles, New York, Philadelphia, and San 

Francisco.  These cities are among the top seven ranked on the highest concentration of financial 

professionals and are (with the exception of Boston) the five largest U.S. cities.  We construct two proxies 

based on these six financial centers: (i) FINANCE defined as log of distance in kilometers from firms’ 

headquarters to the nearest city center of the six financial centers;
33

 and (ii) FINANCE_100 defined as a 

                                                      

32
 We follow convention by not identifying the state of incorporation as the headquarters location because 

companies tend to incorporate in a state with favourable tax and bankruptcy laws, rather than for operational 

reasons. 

33
 We use the standard Great Circle Distance Formula to compute the distance d(a,b) in kilometers between two 

points, a and b: 

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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dummy that equals 1 if the firm is located within 100 kilometers of the nearest city center of the six 

financial centers, and 0 otherwise.
34

  

Second, after Loughran and Schultz (2005), Loughran (2008), and John et al. (2008), we focus on the 

Metropolitan Statistical Areas (MSA) when gauging distance.  A firm is classified as located in a central 

area if its headquarters is situated in one of the Metropolitan Statistical Areas (MSA) of the six financial 

centers under study in Christoffersen and Sarkissian (2009a, 2009b).  In our analysis, MSAs reflect the 

2000 census.  Accordingly, we code a dummy variable, which we label FINANCE_MSA, that takes the 

value 1 if the firm is located in a MSA of one of these six financial centers, and 0 otherwise.  

4.3.4 Control Variables 

To isolate the incremental impact of asymmetric information (measured by firm’s geographic location) on 

firms’ cost of equity, we closely follow extant research in choosing and specifying controls for other 

potential equity pricing determinants; e.g., Gebhardt et al. (2001); Gode and Mohanram (2003); and Hail 

and Leuz (2006).  These controls, which are summarized in Table 4-3, are:  

Beta (β):  We expect a positive link between a firm’s beta, β, and its expected stock returns under the 

Capital Asset Pricing Model (CAPM).  We estimate market beta with regressions of firms’ monthly 

excess stock returns on the corresponding CRSP value-weighted index excess returns using a minimum of 

24 months and a maximum of 60 months ending in June of each year.  Excess returns are monthly returns 

minus the one-month Treasury bill rate.
35

   

 

  

                                                      

34
 Coval and Moskowitz (1999, 2001), Malloy (2005), and Gaspar and Massa (2007) adopt 100 kilometers as a 

measure of locality and Ivković and Weisbenner (2005) set the perimeter of locality at a distance of 250 miles.  In 
sensitivity analysis, we tabulate the results from specifying 250 miles as a measure of locality. 

35 We thank 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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Table 4-1 Sample Breakdown by Industry and Year 

Industry N % Industry N % 

Agriculture 60 0.28 Measuring and Control Equipment 513 2.44 

Food Products 374 1.78 Business Supplies 359 1.70 

Candy & Soda 40 0.19 Shipping Containers 118 0.56 

Beer & Liquor 88 0.42 Transportation 828 3.93 

Tobacco Products 36 0.17 Wholesale 909 4.32 

Recreation 178 0.85 Retail  2,010 9.54 

Entertainment 315 1.50 Restaurants, Hotels, Motels 553 2.63 

Printing and Publishing 261 1.24 Almost Nothing 185 0.88 

Consumer Goods 491 2.33 Total 21,065 100 

Apparel 424 2.01    

Healthcare 564 2.68 Year  N % 

Medical Equipment 755 3.58 1993 1,111 5.27 

Pharmaceutical Products 609 2.89 1994 1,118 5.31 

Chemicals 545 2.59 1995 1,354 6.43 

Rubber and Plastic Products 193 0.92 1996 1,247 5.92 

Textiles 198 0.94 1997 1,429 6.78 

Construction Materials 441 2.09 1998 1,708 8.11 

Construction 333 1.58 1999 1,477 7.01 

Steel Works 360 1.71 2000 1,290 6.12 

Fabricated Products 77 0.37 2001 1,105 5.25 

Machinery 889 4.22 2002 1,273 6.04 

Electrical Equipment 338 1.60 2003 1,317 6.25 

Automobiles and Trucks 470 2.23 2004 1,387 6.58 

Aircraft 143 0.68 2005 1,458 6.92 

Shipbuilding, Railroad Equipment 95 0.45 2006 1,279 6.07 

Defense 56 0.27 2007 1,229 5.83 

Precious Metals 3 0.01 2008 1,283 6.09 

Non-Metallic and Industrial Metal Mining 65 0.31 Total 21,065 100 

Coal 30 0.14    

Petroleum and Natural Gas 544 2.58    

Utilities 847 4.02    

Communication 336 1.60    

Personal Services 335 1.59    

Business Services 2,600 12.34    

Computers 1,023 4.86    

Electronic Equipment 1,474 7.00    

Notes: This table presents the industry (according to the 48 industry group affiliations in Fama and French, 1997) and calendar year 

distributions for the 21,065 firm-year observations used in the hypothesis tests.  
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Table 4-2 Descriptive Data and Correlation Coefficients for Implied Equity Premium Estimates 

Panel A. Descriptive Statistics  

Variable Mean Q1 Median Q3 St. Dev. 

rOJN 6.77 4.79 6.10 7.95 2.96 

rMPEG 7.06 4.17 5.86 8.60 4.45 

rCT 4.36 2.81 3.86 5.32 2.44 

rGLS 4.37 2.80 4.13 5.62 2.29 

rAVG 5.64 3.86 5.07 6.72 2.62 

1993 5.74 4.00 5.20 6.77 2.53 

1994 5.20 3.59 4.60 6.13 2.41 

1995 5.53 3.93 4.96 6.57 2.32 

1996 5.01 3.35 4.47 6.04 2.33 

1997 5.11 3.44 4.51 6.21 2.34 

1998 5.85 4.00 5.26 6.98 2.78 

1999 6.24 4.09 5.70 7.62 2.96 

2000 6.97 4.50 6.09 8.53 3.71 

2001 5.93 3.90 5.21 7.22 3.06 

2002 5.90 4.05 5.31 7.08 2.70 

2003 6.58 4.86 6.09 7.69 2.59 

2004 5.07 3.74 4.65 6.03 2.01 

2005 5.41 4.08 5.00 6.29 2.01 

2006 4.99 3.64 4.56 5.82 2.04 

2007 4.51 3.27 4.08 5.25 1.88 

2008 6.06 4.45 5.53 7.07 2.42 

Panel B. Correlation Coefficients 

 rOJN rMPEG rCT rGLS rAVG 

rOJN 1.00     

rMPEG 0.92 1.00    

rCT 0.70 0.51 1.00   

rGLS 0.55 0.51 0.60 1.00  

rAVG 0.96 0.91 0.78 0.73 1.00 

Notes: This table presents distributional statistics and 
correlation coefficients between implied equity premium 
estimates for the 21,065 firm-year observations used in the 
hypotheses tests.  rAVG is the average 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) labeled rOJN, rMPEG, rCT, and 
rGLS, respectively.  Panel A provides mean, first quartile, 

median, third quartile and standard deviation. Panel B shows 
pair-wise correlations. All correlation coefficients are 
significant at the 1% level.  
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Figure 4-1 Geographic distribution of U.S. firms  

Notes: Plot of the location of headquarters location of the 4,282 different companies in our sample. A small amount 

of random noise was added to each location, so that the mass of companies locating in a given area can be gauged, 

rather than a single point appearing for New York, for example. 

  



 

74 

 

Table 4-3 Summary Statistics for the Control Variables 

Panel A. Descriptive statistics 

Variable F
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Mean 499.214 0.371 0.365 1.164 0.512 6.544 0.215 17.489 0.004  

Q1 52.512 0.000 0.000 0.641 0.284 5.378 0.043 12.000 0.001  

Median 360.245 0.000 0.000 1.042 0.442 6.463 0.205 15.700 0.002  

Q3 854.477 1.000 1.000 1.541 0.662 7.620 0.341 20.900 0.004  

St. Dev. 525.892 0.483 0.482 0.766 0.320 1.648 0.174 7.917 0.005  

Panel B. Correlation 

Variable F
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FINANCE 1.000          

FINANCE_100 -0.826 1.000         

FINANCE_MSA -0.823 0.965 1.000        

β -0.065 0.160 0.163 1.000       

BE/ME 0.101 -0.131 -0.131 -0.145 1.000      

SIZE -0.021 -0.030 -0.031 -0.214 0.065 1.000     

D/A 0.099 -0.143 -0.146 -0.234 0.242 0.281 1.000    

LTG -0.036 0.104 0.107 0.341 -0.313 -0.507 -0.282 1.000   

DISP 0.047 -0.043 -0.043 0.081 0.275 -0.120 0.109 -0.020 1.000  

rAVG 0.068 -0.060 -0.059 0.083 0.313 -0.155 0.142 0.140 0.533 1.000 

Notes: This table presents summary statistics and correlation coefficients between control variables for the 

21,065 firm-year observations used in the hypothesis tests.  Appendix C outlines definitions and data sources 

for the regression variables.  Panel A provides mean, first quartile, median, third quartile and standard 

deviation.  Panel B shows pair-wise correlations.   
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Book-to-market (BE/ME):  Asset pricing evidence implies that firms with high book-to-market ratios 

enjoy higher ex post returns (e.g., Fama and French, 1992).  Accordingly, we follow recent equity pricing 

research by specifying BE/ME 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.  

Size (SIZE):  Firm size, which we measure with the natural logarithm of net sales, reflects their 

information environment in that, for example, larger firms tend have better disclosure and higher visibility 

in the capital markets evident in that they attract more information intermediaries (e.g., Gode and 

Mohanram, 2003).  It follows that this will alleviate information asymmetry, leading to cheaper equity 

financing since larger firms are better known to investors.
36

  

Leverage (D/A):  Prior theory (e.g., Modigliani and Miller, 1958) and evidence (e.g., Fama and French, 

1992) implies that the equity risk premium widens with leverage, D/A, which we specify as long-term 

debt scaled by total assets. 

Long-term growth (LTG):  La Porta (1996) provides evidence that ex post returns are lower for firms with 

high I/B/E/S long-term earnings growth forecasts (LTG), supporting the intuition that analysts are overly 

optimistic about firm prospects in these situations.  In comparison, Gebhardt et al. (2001) and Gode and 

Mohanram (2003) report that investors in high LTG firms demand higher returns.  In our regressions, we 

control for the potential role of forecast bias in equity pricing with LTG measured at June of year t. 

Dispersion of analyst forecasts (DISP):  Botosan et al. (2004) find that firms with greater dispersion in 

analysts’ forecasts incur higher equity financing costs.  In evidence consistent with Gebhardt et al.’s 

(2001) argument that earnings variability captures fundamental cash flow risk, Rountree et al. (2008) 

estimate an inverse relation between future earnings volatility and contemporaneous firm value.  We 

                                                      

36
 The empirical asset pricing literature provides another justification for controlling for size: Fama and French 

(1992) find that large firms command higher ex post returns. 
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specify earnings variability as the dispersion in analysts’ forecasts, DISP, coded as the coefficient of 

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

Industry membership (Industry effects and INDPREM):  Gebhardt et al. (2001) find that investors insist 

on higher discount rates for firms belonging to certain industries.  We primarily control for industry 

membership with dummies variables reflecting the Fama and French (1997) 48 industries.  However, in a 

natural alternative approach, we replace the industry dummies with INDPREM, calculated as the one-year 

lagged average industry risk premium (Gebhardt et al., 2001).
37

 

Time (Year effects):  We include year dummies in all estimations to control for shifting macroeconomic 

conditions that affect stock prices and cash flow expectations, which, in turn, affect equity financing 

costs.   

4.4 Empirical Results 

4.4.1 Univariate Evidence 

In Table 4-4, we begin analyzing the importance of geographic proximity to equity pricing by presenting 

results from univariate tests on measures of central tendency for centrally located and remote firms.  This 

involves employing our three primary measures of location: FINANCE, FINANCE_100, and 

FINANCE_MSA.  For the cost of equity capital, we use the four underlying models (rOJN, rMPEG, rCT and 

rGLS), and, to reduce concerns that our results are an artifact of one particular model’s assumptions, we 

also consider the average estimate derived from the four models (rAVG).  

Panel A reports results of two-sample t-tests of the null hypothesis that the difference in the means 

(medians) is zero when the proxy for the firm’s location is FINANCE.  In this specification, a firm 

qualifies as remotely located if the distance from its headquarters to the nearest city center of the six 

financial centers is higher than the sample median distance.  Consistent with expectations, we find 

                                                      

37 Some utilities, which are covered in our sample, are subject to delegated monitoring by regulatory authorities that 

moderates their asset substitution (Jensen and Meckling, 1976) and under-investment (Myers, 1977) problems, 

which may affect the role that distance plays in equity pricing.  In unreported sensitivity tests, none of our core 

inferences are sensitive to excluding utilities (SIC codes 4900-4999) from the analysis.  More generally, none of our 

inferences are materially sensitive to recursively removing firms from each of the 48 Fama and French (1997) 

industries from the samples. 
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evidence at the 1 percent level that equity financing costs are more expensive for remote firms relative to 

centrally located firms when we separately examine each of the four equity pricing models.  Predictably, 

the result holds for their average estimate.  Importantly, our results at the 1 percent level persist for the 

other two distance measures as well (FINANCE_100 and FINANCE_MSA).  Next, given the major role 

that other determinants play in equity pricing, we evaluate whether this preliminary evidence supporting 

the prediction in H1 remains in a multivariate framework.  

4.4.2 Multivariate Evidence 

Table 4-5 reports the results of our main regressions where we initially measure firms’ cost of equity 

capital with the natural logarithm of the average estimate derived from the four models (rAVG).  In these 

linear estimations, our inferences are based on consistent standard errors using the Newey-West 

correction with up to five lags.
38

  In our baseline Model (1), we measure geographic distance with the test 

variable FINANCE, which loads positively (t-statistic = 3.58) consistent with the prediction in H1 that 

firms closer to major financial centers benefit from cheaper equity financing.  In Models (2) and (3), we 

continue to find supportive evidence at the 1 percent level on the prediction in H1 after replacing 

FINANCE with FINANCE_100 and FINANCE_MSA, respectively. Economically, these coefficient 

estimates imply that equity financing costs are 10 basis points lower for firms located within 100 

kilometers of the city center of the nearest of the six major financial centers (FINANCE_100 = 1), or in 

the metropolitan statistical areas (MSAs) of these financial centers.  

                                                      

38 None of our core inferences are sensitive to relying on Prais-Winsten standard errors that extend the Newey-West 

correction by integrating the panel structure of the data to handle heteroskedasticity, within-panel serial correlation, 

and cross-sectional dependence. 
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Table 4-4 Univariate Tests 

 

Panel A. Mean and median tests by FINANCE 

 Means  Medians  

 FINANCE ≤ Median FINANCE > Median Difference FINANCE ≤ Median FINANCE > Median Difference 

rOJN 6.59 6.94 -8.49*** 5.94 6.25 -9.35*** 

rMPEG 6.84 7.28 -7.16*** 5.69 6.02 -8.19*** 

rCT 4.18 4.55 -10.93*** 3.70 4.03 -12.74*** 

rGLS 4.28 4.46 -5.58*** 4.02 4.22 -5.38*** 

rAVG 5.47 5.80 -9.21*** 4.91 5.21 -10.09*** 

Panel B. Mean and median tests by FINANCE_100 

 Means  Medians  

 FINANCE_100 = 0 FINANCE_100 = 1 Difference FINANCE_100 = 0 FINANCE_100 = 1 Difference 

rOJN 6.88 6.57 7.27*** 6.21 5.93 7.65*** 

rMPEG 7.19 6.82 5.78*** 5.94 5.70 6.25*** 

rCT 4.51 4.12 11.09*** 3.98 3.65 12.92*** 

rGLS 4.46 4.22 7.26*** 4.21 3.97 6.78*** 

rAVG 5.76 5.44 8.68*** 5.16 4.90 9.32*** 

Panel C. Mean and median tests by FINANCE_MSA 

 Means  Medians  

 FINANCE_ MSA = 0 FINANCE_ MSA = 1 Difference FINANCE_ MSA = 0 FINANCE_ MSA = 1 Difference 

rOJN 6.88 6.57 7.19*** 6.21 5.92 7.66*** 

rMPEG 7.18 6.83 5.52*** 5.94 5.70 6.14*** 

rCT 4.51 4.11 11.33*** 3.98 3.64 13.39*** 

rGLS 4.45 4.23 6.96*** 4.21 3.98 6.47*** 

rAVG 5.76 5.44 8.53*** 5.16 4.89 9.29*** 

Notes: This table presents results from univariate tests that compare the equity premium (rAVG) of centrally located (FINANCE ≤ Median; FINANCE_100 = 1; 

FINANCE_ MSA = 1) and remote firms (FINANCE > Median; FINANCE_100 = 0; FINANCE_ MSA = 0).  rAVG is the average 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) labeled 

rOJN, rMPEG, rCT, and rGLS, respectively.  Appendix C provides details on the implementation of the four models.   FINANCE (Panel A) is the natural logarithm of 

distance in kilometers from firms’ headquarters to the nearest city center of the six financial centers (Boston, Chicago, Los Angeles, New York, Philadelphia, and 

San Francisco).  FINANCE_100 is a dummy that equals 1 if the firm is located within 100 kilometers of the nearest city center of the six financial centers.  

FINANCE_MSA is a dummy variable that equals 1 if the firm is located in a Metropolitan Statistical Area of one of these six financial centers.  The superscript 

asterisks *** indicates when the difference is significant at the 1% level.    
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Next, we follow Gebhardt et al. (2001) and Dhaliwal et al. (2005) in Model (4) by controlling for the 

average equity risk premium for each firm’s industry group in the previous year after dropping the 

industry dummies.  Although the industry premium loads positively consistent with these studies, our 

coefficient of interest, FINANCE, remains nearly identical in both magnitude (coefficient = 0.005) and 

statistical significance (t-statistic = 3.574).  

In Model (5), we compute standard errors in our baseline model using the Fama and MacBeth (1973) 

procedure in order to mitigate concerns about cross-sectional dependence in the data.  The results include 

that the impact of corporate geographic location on the cost of equity capital is persistently strong 

economically (coefficient = 0.004) and statistically (t-statistic = 5.722).  Finally, our equity pricing 

evidence on the role of firm location holds when we cluster the standard errors at the firm level (Model 6) 

and when we exploit the panel structure of the data by estimating a random effects regression (Model 7).  

In a nutshell, the results from Table 4-5 support the prediction that firms’ cost of equity capital rises with 

their distance from financial centers.  Consequently, we provide the first evidence linking firms’ equity 

pricing to their geographic location.  More importantly, given the mounting evidence that firm location 

represents a good proxy for asymmetric information, our analysis contributes to empirically validating 

Easley and O’Hara’s (2004) theory that the cost of equity capital impounds information asymmetry.  

Turning to the control variables, we find that all controls have the expected signs and are statistically 

significant across all models in Table 4-5.  First, the coefficient of beta (β) is positive and significant at 

the 1% level, consistent with the positive relation between risk and expected return.  Second, the book-to-

market ratio (BE/ME) enters highly positively, implying that firms with high book-to-market equity ratios 

have higher ex post returns, consistent with Fama and French (1992).  Third, the coefficient of firm size 

(SIZE), our proxy for the quality of a firm’s information environment, suggests a negative and significant 

relation between size and the cost of capital, in line with Gebhardt et al. (2001) and Francis et al. (2005).  
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Fourth, reinforcing prior theory (Modigliani and Miller, 1958) and evidence (Dhaliwal et al., 2006), we 

find a positive and significant effect of leverage (D/A) on equity pricing.   

Table 4-5 Results of Regressing Implied Equity Premium on Distance and Controls 

 

Variable Prediction FINANCE FINANCE_100 FINANCE_MSA 

Industry 

Risk 

Premium 

Fama-

MacBeth 

Clustering 

by Firm 

Firm 

Random 

Effects 

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

FINANCE + 0.005***   0.005*** 0.004*** 0.005*** 0.004** 

  (3.580)   (3.574) (5.722) (3.011) (2.348) 

FINANCE_100 -  -0.020***      

   (-3.305)      

FINANCE_MSA -   -0.020***     

    (-3.303)     

β + 0.019*** 0.020*** 0.020*** 0.020*** 0.032*** 0.019*** 0.010*** 

  (4.724) (4.894) (4.901) (4.903) (3.879) (4.398) (2.577) 

BE/ME + 0.329*** 0.329*** 0.329*** 0.327*** 0.331*** 0.329*** 0.273*** 

  (33.250) (33.205) (33.222) (33.028) (34.734) (30.354) (31.748) 

SIZE - -0.026*** -0.026*** -0.026*** -0.026*** -0.030*** -0.026*** -0.026*** 

  (-11.639) (-11.687) (-11.675) (-11.627) (-5.889) (-10.422) (-9.950) 

D/A + 0.340*** 0.340*** 0.340*** 0.338*** 0.343*** 0.340*** 0.366*** 

  (18.530) (18.536) (18.522) (18.480) (20.169) (16.590) (20.551) 

LTG ? 0.012*** 0.012*** 0.012*** 0.012*** 0.010*** 0.012*** 0.012*** 

  (23.971) (24.019) (24.018) (23.907) (11.294) (22.393) (29.744) 

DISP + 31.319*** 31.310*** 31.310*** 31.196*** 31.932*** 31.319*** 27.359*** 

  (49.920) (49.869) (49.873) (49.865) (28.567) (47.531) (59.957) 

INDPREM +    0.153***    

     (7.531)    

INTERCEPT ? 1.192*** 1.222*** 1.222*** 0.970*** 1.065*** 1.192*** 1.293*** 

  (32.042) (33.735) (33.742) (20.247) (15.189) (28.176) (28.409) 

Industry effects  Yes Yes Yes No Yes Yes Yes 

Year effects  Yes Yes Yes Yes No Yes Yes 

N  21,065 21,065 21,065 21,061 21,065 21,065 21,065 

Adj. R
2 

 0.440 0.440 0.440 0.442 0.462 0.442 0.435 

Notes: This table presents estimation results from regressing the natural logarithm of the implied equity premium (rAVG) on various 

measures of a firm’s geographic location and controls.  rAVG is the average 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) labeled 

rOJN, rMPEG, rCT, and rGLS, respectively.  Appendix B provides details on the implementation of the four models.  In Model 1, 

FINANCE is the natural logarithm of distance in kilometers from firms’ headquarters to the nearest city center of the six financial 

centers (Boston, Chicago, Los Angeles, New York, Philadelphia, and San Francisco).  In Models 2 and 3, we replace FINANCE with 

FINANCE_100, which is a dummy that equals 1 if the firm is located within 100 kilometers of the nearest city center of the six 

financial centers and 0 otherwise, and FINANCE_MSA, which is a dummy variables that equals 1 if the firm is located in a 

Metropolitan Statistical Area of one of these six financial centers and 0 otherwise, respectively.  Appendix C outlines definitions and 

data sources for the regression variables. Unreported industry controls are based on the Fama and French (1997) industry 

classification. Beneath each coefficient estimate is reported the t-statistic based on Newey-West standard errors adjusted for 

heteroskedasticity and serial correlation.  The superscripts asterisks ***, **, and * denote statistical significance at the 1%, 5%, and 

10% levels, respectively.   
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Finally, we find that our proxy for the accuracy of analysts’ forecasts loads positively at the 1 percent 

level, suggesting that firms’ equity financing costs are increasing in the dispersion of analysts’ forecasts. 

4.5 Robustness Tests 

In this section, we extend our sensitivity analysis to confront concerns raised in extant research on both 

equity pricing and geographic proximity.  These tests include relying on other proxies for the dependent 

and test variables, adding controls, and addressing potential endogeneity issues.  For the sake of space, we 

focus on the baseline Model 1 in Table 4-5, in which the proxy for geographic proximity is FINANCE.  

However, all of our conclusions hold for the alternative proxies FINANCE_100 and FINANCE_MSA. 

4.5.1 Alternative Cost of Equity Capital Measures 

To verify whether our findings that equity financing costs are increasing in distance hinge on the choice 

of cost of equity metric, we re-estimate the baseline regression after replacing rAVG with alternative 

proxies for the cost of equity in Table 4-6.  The first four columns, however, are devoted to the elements 

of rAVG; i.e., rOJN, rMPEG, rCT and rGLS.  FINANCE loads positively at the 5 percent level or better in three of 

these four regressions and at the 10 percent level in the other, implying that information asymmetry 

subsides when the distance from major financial centers is shorter. 

In the rest of Table 4-6, we consider other equity pricing proxies that have been routinely used in prior 

research, including Francis et al. (2005), Botosan and Plumlee (2005), and Guay et al. (2005).  We focus 

on the equity premium estimated according to the infinite horizon Gordon model in Model (5) and the 

finite horizon Gordon model (Gordon and Gordon, 1997) in Model (6).  We also consider the risk 

premium implied by the Price-Earnings-Growth (PEG) 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).  Reinforcing our earlier evidence that firms closer to financial centers attract 

cheaper equity financing, the coefficient on FINANCE remains positive and statistically significant at the 

1 percent level in four of these five regressions and at the 5 percent level in the other (Model 7).
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Table 4-6 Results of Regressing Individual and Alternative Implied Equity Premium on Distance and Controls 

 

 

Variable 

 

 

Prediction 

 

Individual Implied Equity Premium 

Estimates  

Infinite 

Horizon 

Gordon 

Model 

Finite 

Horizon 

Gordon 

Model 

Price-

Earnings-

Growth 

(PEG)-

Short-

Term 

Price-

Earnings-

Growth 

(PEG)-

Long-

Term 

EP Ratio 

rOJN rMPEG rCT rGLS 

 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

FINANCE + 0.005*** 0.003* 0.009*** 0.005** 0.003*** 0.013*** 0.005** 0.007*** 0.007*** 

  (3.622) (1.891) (4.512) (2.017) (2.762) (3.826) (2.174) (4.242) (3.861) 

β + 0.013*** 0.047*** -0.045*** 0.039*** -0.015*** -0.059*** 0.073*** -0.002 -0.076*** 

  (3.302) (7.675) (-6.859) (6.441) (-4.792) (-5.815) (10.989) (-0.328) (-11.793) 

BE/ME + 0.223*** 0.336*** -0.027 0.764*** -0.081*** 0.415*** 0.384*** 0.124*** 0.072*** 

  (22.054) (22.780) (-1.517) (46.064) (-8.272) (17.972) (22.539) (10.479) (4.559) 

SIZE - -0.017*** -0.038*** -0.002 -0.046*** 0.005** -0.018*** -0.053*** -0.023*** 0.007** 

  (-7.600) (-11.872) (-0.661) (-11.368) (2.235) (-3.198) (-13.023) (-7.512) (2.310) 

D/A + 0.283*** 0.402*** 0.439*** 0.285*** -0.033** 0.629*** 0.431*** 0.244*** 0.235*** 

  (15.850) (15.019) (15.442) (8.980) (-2.007) (14.064) (14.174) (11.060) (8.478) 

LTG ? 0.017*** 0.012*** 0.018*** 0.000 0.065*** 0.022*** 0.019*** 0.046*** -0.020*** 

  (36.394) (17.342) (24.074) (0.398) (105.860) (19.560) (23.137) (66.022) (-25.212) 

DISP + 28.965*** 40.458*** 21.847*** 26.314*** -3.046*** 37.228*** 42.416*** 15.280*** -0.822 

  (47.260) (42.774) (23.797) (31.663) (-5.035) (30.004) (40.115) (22.781) (-0.691) 

INTERCEPT ? 1.299*** 1.344*** 0.889*** 1.055*** 1.428*** 0.442*** 1.213*** 1.228*** 1.897*** 

  (36.644) (25.327) (16.099) (13.763) (43.967) (4.951) (19.546) (28.911) (38.432) 

Industry effects  Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Year effects  Yes Yes Yes Yes Yes Yes Yes Yes Yes 

N  21,065 21,065 21,065 21,065 21,065 21,065 21,065 21,065 21,065 

Adj. R
2
  0.411 0.325 0.221 0.385 0.804 0.236 0.358 0.582 0.291 

Notes: This table presents estimation results from regressing individual implied equity premium estimates (Models 1-4) and alternative implied 

equity premium estimates (Models 5-9) on a proxy for firms’ geographic location (FINANCE) and controls.  Appendix B provides details on the 

implementation of the various cost of equity models.  Appendix C outlines definitions and data sources for the regression variables. Unreported 

industry controls are based on the Fama and French (1997) industry classification. Beneath each coefficient estimate is reported the t-statistic 

based on Newey-West standard errors adjusted for heteroskedasticity and serial correlation.  The superscripts asterisks ***, **, and * denote 

statistical significance at the 1%, 5%, and 10% levels, respectively.   
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4.5.2 Noise in Analyst Forecasts 

Extensive prior research detects upward bias in analyst forecasts, which would translate into inflated 

implied cost of equity capital estimates (e.g., Easton, 2007).  Accordingly, we consider whether our core 

evidence is sensitive to distortions in implied equity premiums stemming from analysts’ optimism.  This 

involves measuring 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 

(FERROR).  In Table 4-7, we mitigate this concern in several ways.  In an initial pass at tackling this 

issue, we include in Model (1) the forecast error as another explanatory variable in our baseline model.  

We find that FERROR loads positively, corroborating that analyst optimism inflates the equity premium 

estimates.  However, more relevant for our purposes, the coefficient on FINANCE remains positive and 

statistically significant at the 1 percent level when we control for forecast bias.  In Models (2) to (5), we 

continue to observe that FINANCE loads highly positively when we exclude the top 5, 10, 25, and 50 

percent of firm-year observations with extremely optimistic earnings forecasts despite the major sacrifice 

in power in these smaller samples.  Finally, we repeat this exercise for the long-term growth forecast 

(LTG) by discarding firm-year observations with extreme values in Models (6) to (9) and still find that 

FINANCE exhibits a positive and statistically significant (at the 1 percent level) relation with the cost of 

equity capital.  

Additionally, prior studies identify another source of noise in analysts’ forecasts which relates to their 

sluggishness; i.e. their tendency to react gradually to publicly available information (e.g., Ali et al., 1992).  

In the rest of Table 4-7, we address this concern in two ways.  First, after Guay et al. (2005) and Chen et 

al. (2009), we control for price momentum estimated as compound stock returns over the past three 

(Model (10)), six (Model (11)), and 12 (Model (12)) months.  In these regressions, we continue to 

estimate a positive and highly significant coefficient on FINANCE, suggesting that firms’ equity 

financing costs are increasing in their distance from major financial centers.  Second, we re-estimate the 

implied cost for equity capital using January-end prices instead of June-end prices to allow analysts to 
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incorporate into their forecasts the recent price movements (Guay et al., 2005; Hail and Leuz, 2006).  The 

results reported in Model (13) strongly corroborate our earlier evidence.  Collectively, the Table 

4-7 results imply that noise in analyst forecasts is not responsible for our earlier findings. 

4.5.3 Alternative Geographic Location Proxies 

Although our evidence on the prediction in H1 holds for the three primary location proxies, we run 

additional tests in this section to analyze whether our results apply to alternative proxies for the 

geographic proximity construct.  To preview, the results reported in Table 4-8 reinforce that the link 

between firms’ location and their cost of equity capital is not driven by how we gauge distance.  This, in 

turn, provides more assurance that our evidence implying that proximity to major financial centers 

improves shareholders’ information environment is robust.  

After Coval and Moskowitz (1999) and Malloy (2006), we check whether our results simply reflect firms 

located near or in New York City by estimating Models (1) and (2) after excluding firms that are located 

within 100 kilometers of New York City or in the New York metropolitan area, respectively.  In 

additional evidence supporting the prediction in H1, the coefficient on the distance variable is positive and 

highly statistically significant in both of these regressions.  To mitigate concerns that our findings 

spuriously reflect potential distance outliers dominating the data, we re-estimate our baseline regression 

after removing firms located in non-continental areas in Model (3) and find that the evidence on 

FINANCE is virtually identical.  Similarly, our results continue to hold in Model (4) when we discard 

firms located more than 1500 kilometers from the nearest city center of the six financial centers in 

Christoffersen and Sarkissian (2009a, 2009b).  
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Table 4-7 Robustness to Noise in Analyst Forecasts 

   Signed one-year-ahead forecast error less than jth 

percentile 
  Long-term growth forecast less than jth 

percentile 
    

Variable 
 

Prediction 

FERROR j=95% 
(0.0625) 

j=90% 
(0.0347) 

j=75% 
(0.0111) 

j=50% 
(0.0009) 

j=95% 
(33.22) 

j=90% 
(28) 

j=75% 
(20.9) 

j=50% 
(15.33) 

RET3 RET6 RET12 January  
Stock 
Price 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 

FINANCE + 0.005*** 0.006*** 0.006*** 0.006*** 0.006*** 0.005*** 0.005*** 0.004*** 0.005*** 0.005*** 0.005*** 0.005*** 0.004*** 

  (3.991) (4.113) (4.412) (4.434) (3.346) (3.581) (3.667) (3.010) (2.929) (3.633) (3.812) (3.806) (2.930) 

β + 0.019*** 0.019*** 0.017*** 0.015*** 0.016*** 0.023*** 0.028*** 0.033*** 0.038*** 0.020*** 0.016*** 0.017*** -0.011** 

  (4.486) (4.373) (4.046) (3.269) (3.046) (5.476) (6.252) (6.469) (5.717) (4.887) (3.878) (4.008) (-2.183) 

BE/ME + 0.320*** 0.338*** 0.348*** 0.361*** 0.369*** 0.327*** 0.327*** 0.315*** 0.311*** 0.373*** 0.374*** 0.305*** 0.475*** 

  (32.139) (32.136) (32.416) (30.743) (26.279) (32.385) (31.718) (28.620) (23.830) (37.817) (37.651) (31.212) (44.109) 

SIZE - -0.023*** -0.023*** -0.020*** -0.017*** -0.020*** -0.025*** -0.025*** -0.025*** -0.021*** -0.026*** -0.028*** -0.029*** -0.028*** 

  (-10.320) (-10.277) (-8.969) (-7.278) (-7.145) (-11.235) (-10.859) (-10.186) (-7.256) (-11.843) (-12.465) (-13.013) (-11.188) 

D/A + 0.314*** 0.322*** 0.308*** 0.299*** 0.317*** 0.345*** 0.352*** 0.356*** 0.388*** 0.360*** 0.379*** 0.361*** 0.409*** 

  (17.078) (16.848) (16.048) (14.728) (13.014) (18.538) (18.523) (17.335) (15.393) (19.782) (20.615) (19.641) (20.026) 

LTG ? 0.011*** 0.012*** 0.012*** 0.012*** 0.011*** 0.012*** 0.013*** 0.012*** 0.012*** 0.012*** 0.013*** 0.013*** 0.012*** 

  (23.031) (22.385) (22.345) (20.732) (16.734) (19.690) (17.749) (12.836) (7.606) (25.208) (26.126) (26.769) (20.307) 

DISP + 24.931*** 31.740*** 31.825*** 32.841*** 32.477*** 31.488*** 31.425*** 30.728*** 29.953*** 27.713*** 26.352*** 27.558*** 16.083*** 

  (37.710) (41.184) (36.688) (30.361) (24.603) (49.823) (48.006) (42.732) (34.253) (44.216) (41.725) (43.802) (24.013) 

FERROR + 2.513***             

  (26.240)             

RET3           -0.433***    

           (-35.888)    

RET6            -0.350***   

            (-39.006)   

RET12             -0.185***  

             (-33.069)  

INTERCEPT ? 1.179*** 1.158*** 1.124*** 1.087*** 1.075*** 1.178*** 1.148*** 1.170*** 1.143*** 1.222*** 1.181*** 1.210*** 1.251*** 

  (31.588) (29.673) (29.304) (26.848) (21.776) (31.000) (30.050) (28.173) (21.163) (33.395) (32.124) (32.301) (31.032) 

Industry 
effects 

 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Year effects  Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
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N  20,228 19,216 18,206 15,171 10,113 19,942 18,845 15,799 10,536 21,065 21,065 21,065 21,027 

Adj. R2  0.468 0.408 0.396 0.389 0.403 0.444 0.453 0.469 0.499 0.480 0.489 0.476 0.382 

Notes: This table examines the robustness of the results in Table 4-5, Model 1 to noise in analyst forecasts.  The dependent variable is the natural logarithm of the average equity premium 

(rAVG) obtained from four models developed by Ohlson and Juettner-Nauroth (2005), Easton (2004), Claus and Thomas (2001), and Gebhardt, Lee, and Swaminathan (2001) labeled rOJN, 

rMPEG, rCT, and rGLS, respectively.  Appendix B provides details on the implementation of the four models.  Model 1 controls for forecast optimism bias (FERROR).  Models 2 to 5 exclude 

observations in the top 5%, 10%, 25%, and 50% of the FERROR distribution, respectively.  Models 6 to 9 exclude observations in the top 5%, 10%, 25%, and 50% of the long-term growth 

forecast distribution (LTG), respectively.  Models 10 to 12 control for price momentum computed as the compounded returns over the past 3, 6, and 12 months, respectively.  Model 13 re-

estimates the implied cost of equity using January-end prices instead of June-end prices.  Appendix C outlines definitions and data sources for the regression variables. Unreported industry 

controls are based on the Fama and French (1997) industry classification. Beneath each coefficient estimate is reported the t-statistic based on Newey-West standard errors adjusted for 

heteroskedasticity and serial correlation.  The superscripts asterisks ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.   
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Table 4-8 Alternative Measures of Firms’ Geographic Location 

  

Exclude 

NewYork_100 

Exclude 

NewYork_MSA 

Exclude Non 

Continental 

Exclude 

FINANCE_1500=1 RANK_FINANCE FINANCE_250 

FINANCE_100 

& 

FINANCE_1500 

Variable Prediction (1) (2) (3) (4) (5) (6) (7) 

FINANCE  + 0.005*** 0.005*** 0.005*** 0.004***    

  (3.192) (3.285) (3.598) (3.068)    

RANK_FINANCE +     0.039***   

      (3.798)   

FINANCE_250 -      -0.017***  

       (-2.821)  

FINANCE_100 -       -0.018*** 

        (-2.823) 

FINANCE_1500 +       0.021** 

        (1.981) 

β + 0.020*** 0.020*** 0.019*** 0.018*** 0.020*** 0.020*** 0.020*** 

  (4.516) (4.525) (4.690) (4.115) (4.792) (4.815) (4.826) 

BE/ME + 0.328*** 0.330*** 0.329*** 0.329*** 0.328*** 0.330*** 0.328*** 

  (31.361) (31.866) (33.236) (31.059) (33.174) (33.231) (33.042) 

SIZE - -0.026*** -0.025*** -0.026*** -0.028*** -0.026*** -0.026*** -0.026*** 

  (-10.809) (-10.785) (-11.622) (-11.876) (-11.634) (-11.658) (-11.754) 

D/A + 0.348*** 0.349*** 0.341*** 0.344*** 0.340*** 0.341*** 0.339*** 

  (17.721) (18.049) (18.566) (17.908) (18.515) (18.613) (18.488) 

LTG ? 0.012*** 0.012*** 0.012*** 0.011*** 0.012*** 0.012*** 0.012*** 

  (23.359) (23.585) (23.930) (21.153) (23.954) (23.965) (23.904) 

DISP + 31.152*** 31.204*** 31.355*** 31.918*** 31.321*** 31.313*** 31.325*** 

  (47.559) (47.893) (50.038) (48.289) (49.911) (49.882) (49.924) 

INTERCEPT ? 1.183*** 1.177*** 1.190*** 1.220*** 1.196*** 1.224*** 1.220*** 

  (29.878) (30.074) (31.917) (30.031) (32.509) (33.751) (33.662) 

Industry effects  Yes Yes Yes Yes Yes Yes Yes 

Year effects  Yes Yes Yes Yes Yes Yes Yes 

N  18,646 18,977 20,582 19,316 20,609 20,609 20,609 

Adj. R
2 

 0.436 0.437 0.441 0.308 0.440 0.440 0.440 
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Table 4-8 Alternative Measures of Firms’ Geographic Location (Continued) 

Variable Prediction (8) (9) (10) (11) (12) (13) 

FINANCE8 + 0.005***      

  (3.753)      

FINANCE10 +  0.004***     

   (2.929)     

FINANCE8_100 -   -0.023***    

    (-3.706)    

FINANCE10_100 -    -0.017***   

     (-2.938)   

FINANCE8_MSA -     -0.025***  

      (-4.148)  

FINANCE10_MSA -      -0.020*** 

       (-3.440) 

β + 0.019*** 0.019*** 0.020*** 0.020*** 0.020*** 0.020*** 

  (4.705) (4.679) (4.894) (4.839) (4.928) (4.865) 

BE/ME + 0.329*** 0.329*** 0.329*** 0.329*** 0.328*** 0.329*** 

  (33.248) (33.270) (33.179) (33.213) (33.196) (33.239) 

SIZE - -0.026*** -0.026*** -0.026*** -0.026*** -0.026*** -0.026*** 

  (-11.617) (-11.661) (-11.652) (-11.691) (-11.718) (-11.742) 

D/A + 0.340*** 0.341*** 0.340*** 0.341*** 0.339*** 0.340*** 

  (18.540) (18.580) (18.537) (18.583) (18.459) (18.517) 

LTG ? 0.012*** 0.012*** 0.012*** 0.012*** 0.012*** 0.012*** 

  (23.985) (23.968) (24.041) (24.010) (24.037) (24.007) 

DISP + 31.324*** 31.302*** 31.314*** 31.298*** 31.297*** 31.284*** 

  (49.942) (49.908) (49.903) (49.871) (49.895) (49.859) 

INTERCEPT ? 1.191*** 1.197*** 1.225*** 1.223*** 1.226*** 1.224*** 

  (31.981) (32.189) (33.816) (33.747) (33.789) (33.749) 

Industry effects  Yes Yes Yes Yes Yes Yes 

Year effects  Yes Yes Yes Yes Yes Yes 

N  21,065 21,065 21,065 21,065 21,065 21,065 

Adj. R
2 

 0.440 0.440 0.440 0.440 0.440 0.440 

Notes: This table examines the robustness of the results in Table 4-5, Model 1 to alternative proxies for firms’ geographic location.  The dependent variable is the 

natural logarithm of the average equity premium (rAVG) obtained from four models developed by Ohlson and Juettner-Nauroth (2005), Easton (2004), Claus and 

Thomas (2001), and Gebhardt, Lee, and Swaminathan (2001) labeled rOJN, rMPEG, rCT, and rGLS, respectively.  Appendix B provides details on the implementation 

of the four models.  Models 1 and 2 exclude firms located within 100 kilometers of New York City or in the New York metropolitan area, respectively.  Model 3 

excludes firms located in non-continental areas.  Model 4 excludes firms located more than 1500 kilometers from the nearest city center of the six financial 

centers.  Model 5 uses the size rank of the financial centers in which the firm (RANK_FINANCE).  Model 6 captures geographic proximity with a dummy 



 

89 

 

variable that equals 1 if the firm is located within 250 miles of the city center of the nearest of the six financial centers (FINANCE_250).  Model 7) 

simultaneously control for geographic proximity using two dummy variables to identify firms that are within 100 kilometers from the city center of the nearest of 

the six financial centers (includes FINANCE_100) and those that are outside 1500 kilometers (FINANCE_1500).  In Model 8, FINANCE8 is the natural logarithm 

of the distance in kilometers (computed using the Great Circle Distance Formula and data on county coordinates) from the firm’s headquarters to the nearest city 

center of the eight financial centers (Boston, Chicago, Los Angeles, New York, Philadelphia, San Francisco, Minneapolis, and Baltimore), with the largest 

number of mutual funds.  In Model 9, FINANCE10 is the natural logarithm of the distance in kilometers (computed using the Great Circle Distance Formula and 

data on county coordinates) from the firm’s headquarters to the nearest city center of the ten financial centers (Boston, Chicago, Los Angeles, New York, 

Philadelphia, San Francisco, Minneapolis, Baltimore, Atlanta, and Milwaukee), with the largest number of mutual funds.  Models 10 and 11 include dummy 

variables for firms located within 100 kilometers to the city center of the nearest of the eight (FINANCE8_100) and ten (FINANCE10_100), respectively.  Models 

12 and 13 include dummy variables identifying firms located in the metropolitan statistical areas (MSA) of the eight (FINANCE8_100) and ten 

(FINANCE10_100) largest financial centers, respectively.  Appendix C outlines definitions and data sources for the regression variables. Unreported industry 

controls are based on the Fama and French (1997) industry classification. Beneath each coefficient estimate is reported the t-statistic based on Newey-West 

standard errors adjusted for heteroskedasticity and serial correlation.  The superscripts asterisks ***, **, and * denote statistical significance at the 1%, 5%, and 

10% levels, respectively.   
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Next, we consider another characteristic of geographic location based on the size rank of the financial 

centers in which the firm is located by specifying RANK_FINANCE.  We start by ranking firms in 

ascending order according to their distance from the nearest financial center each year and assign a rank 

of one to the first firm, a rank of two to the next firm, etc.  The firms that have the same distance to 

financial centers will tie in ordinal number.  We then divide the ordinal variable by the number of 

observations in that year so that its range is constrained to lie between zero and one.  This monotonic 

transformation, which follows the technique applied in Llorente et al. (2002), preserves the intuition of 

the differences between low and high information asymmetry without reading too much into the specific 

differences in magnitude.  From both a statistical and economic standpoint, the results from estimating 

Model (5) include that distance in the form of RANK_FINANCE positively affects equity pricing, 

consistent with investors accepting lower returns when U.S. public firms are located near financial 

centers. 

In Model (6), we introduce another distance proxy, FINANCE_250, defined as a dummy variable set to 1 

if the firm is located within 250 miles of the city center of the nearest of the six financial centers in 

Christoffersen and Sarkissian (2009a, 2009b), and 0 otherwise.  Corroborating that centrally located firms 

enjoy cheaper equity financing, the coefficient on FINANCE_250 is negative and significantly different 

from zero (t-statistic = -2.821).  In Model (7), we code two dummy variables, FINANCE_100 and 

FINANCE_1500, to identify firms that are within 100 kilometers from the city center of the nearest of the 

six financial centers and those that are outside 1500 kilometers, respectively.   Consistent with the 

rationale underlying the prediction in H1, FINANCE_100 loads negatively (t-statistic = -2.823) and 

FINANCE_1500 loads positively (t-statistic = 1.981) in this regression. In the rest of Table 4-8, we report 

more evidence from re-estimating our baseline regression with alternative distance proxies.  In Model (8), 

FINANCE8, which we specify as the natural logarithm of the distance in kilometers (computed using the 

Great Circle Distance Formula and data on county coordinates) from the firm’s headquarters to the 

nearest city center of the eight financial centersnamely, Boston, Chicago, Los Angeles, New York, 
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Philadelphia, San Francisco, Minneapolis, and Baltimorewith the largest number of mutual funds 

according to Hong et al. (2005), enters positively at the 1 percent level.  We observe almost identical 

evidence in Model (9) when we focus on FINANCE10, which we specify as the natural logarithm of the 

distance in kilometers (again computed using the Great Circle Distance Formula and data on county 

coordinates) from the firm’s headquarters to the nearest city center of the ten financial centersnamely, 

Boston, Chicago, Los Angeles, New York, Philadelphia, San Francisco, Minneapolis, Baltimore, Atlanta, 

and Milwaukeewith the largest number of mutual funds (Hong et al., 2005).  In the next pair of 

regressions, our evidence supporting the prediction in H1 holds for FINANCE8_100 (FINANCE10_100), 

defined as a dummy variable that takes the value 1 if the firm is located within 100 kilometers to the city 

center of the nearest of the eight (ten) largest financial centers, and 0 otherwise.  We also continue to find 

that cheaper equity financing accompanies geographic proximity when we measure distance in Models 

(12) and (13) with FINANCE8_MSA and FINANCE10_100, which are dummy variables identifying firms 

located in the metropolitan statistical areas (MSA) of the eight and ten largest financial centers, 

respectively.  Finally, in a series of untabulated estimations, our core results on the importance of distance 

to equity pricing are materially insensitive to expanding FINANCE8_100 and FINANCE10_100 to cover 

the 250 kilometers from the city centers. 

4.5.4 Additional Control Variables 

In this section, we examine the impact of controlling for other variables shown to be correlated with both 

the cost of equity capital and firms’ geographic location, including institutional ownership (IO), 

managerial entrenchment (EINDEX), CEO equity-based compensation (INCR), analyst coverage (ANA), 

and illiquidity (ILLIQ).  Table 4-9 provides results based on univariate tests of means and medians of 

each of these variables for centrally located and remote firms.  Consistent with Malloy (2005), Loughran 

and Schultz (2005), and Loughran (2008), we find that remotely located firms have lower institutional 

ownership, lesser analyst coverage, and less liquid stocks than firms located in central areas, irrespective 

of whether we measure distance with FINANCE, FINANCE_100, or FINANCE_MSA.  Table 4-10 offers 
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Table 4-9 Univariate Tests 

Panel A. Mean and median tests by FINANCE 

 Means  Medians  

 FINANCE ≤ Median FINANCE > Median Difference FINANCE ≤ Median FINANCE > Median Difference 

IO 0.602 0.565 11.49*** 0.630 0.584 11.58*** 

INCR 0.257 0.251 1.26 0.187 0.172 4.13*** 

EINDEX -2.113 -2.296 7.61*** -2.000 -2.000 7.22*** 

ANA 8.848 8.418 4.90*** 7.000 7.000 3.84*** 

ILLIQ 0.132 0.158 -8.87*** 0.067 0.081 -11.57*** 

Panel B. Mean and median tests by FINANCE_100 

 Means  Medians  

 FINANCE_100 = 0 FINANCE_100 = 1 Difference FINANCE_100 = 0 FINANCE_100 = 1 Difference 

IO 0.570 0.607 -11.42*** 0.590 0.638 -11.87*** 

INCR 0.247 0.267 -4.26*** 0.168 0.202 -7.93*** 

EINDEX -2.263 -2.101 -6.53*** -2.000 -2.000 -6.18*** 

ANA 8.363 9.090 -8.00*** 7.000 7.000 -6.05*** 

ILLIQ 0.157 0.125 10.40*** 0.079 0.064 12.54*** 

Panel C. Mean and median tests by FINANCE_MSA 

 Means  Medians  

 FINANCE_ MSA = 0 FINANCE_ MSA = 1 Difference FINANCE_ MSA = 0 FINANCE_ MSA = 1 Difference 

IO 0.570 0.608 -11.61*** 0.590 0.638 -12.07*** 

INCR 0.246 0.269 -4.87*** 0.166 0.203 -8.59*** 

EINDEX -2.263 -2.101 -6.49*** -2.000 -2.000 -6.28*** 

ANA 8.355 9.116 -8.36*** 7.000 7.000 -6.42*** 

ILLIQ 0.156 0.126 9.56*** 0.079 0.064 12.75*** 

Notes: This table compares the means and medians of various dimensions of corporate governance for centrally located (FINANCE ≤ Median; FINANCE_100 = 1; FINANCE_ 

MSA = 1) and remote firms (FINANCE > Median; FINANCE_100 = 0; FINANCE_ MSA = 0).  FINANCE (Panel A) is the natural logarithm of distance in kilometers from firms’ 

headquarters to the nearest city center of the six financial centers (Boston, Chicago, Los Angeles, New York, Philadelphia, and San Francisco).  FINANCE_100 is a dummy that 

equals 1 if the firm is located within 100 kilometers of the nearest city center of the six financial centers and 0 otherwise.  FINANCE_MSA is a dummy variable that equals 1 if 

the firm is located in a Metropolitan Statistical Area of one of these six financial centers and 0 otherwise.  IO is institutional ownership, INCR is the fraction of CEO 

compensation arising from a 1% increase in the stock price (INCR).  EINDEX is Bebchuk et al.’s (2009) antitakeover provisions index recoded such that higher values indicate 

better governance.  ANA is the number of analysts following the firm.  ILLIQ is Amihud’s (2002) measure of illiquidity. The superscript asterisks *** indicates when the 

difference is significant at the 1% level.    

 

 



 

93 

 

Table 4-10 Results of Regressing Implied Equity Premium on Distance, Agency costs and 

Information Asymmetry Proxies and Controls 

  IO INCR EINDEX ANA ILLIQ 

Variable Prediction (1) (2) (3) (4) (5) 

FINANCE + 0.004*** 0.007*** 0.007*** 0.005*** 0.005*** 

  (3.166) (4.174) (3.980) (3.773) (3.591) 

β + 0.020*** 0.033*** 0.024*** 0.029*** 0.025*** 

  (4.843) (4.905) (3.754) (7.164) (5.955) 

BE/ME + 0.324*** 0.329*** 0.350*** 0.302*** 0.314*** 

  (31.768) (21.186) (26.191) (30.351) (31.111) 

SIZE - -0.023*** -0.007* -0.005 0.003 -0.017*** 

  (-9.852) (-1.931) (-1.563) (1.000) (-6.771) 

D/A + 0.341*** 0.301*** 0.359*** 0.302*** 0.327*** 

  (17.917) (10.958) (14.128) (16.585) (17.894) 

LTG ? 0.012*** 0.013*** 0.013*** 0.013*** 0.012*** 

  (23.171) (16.025) (16.653) (26.107) (24.292) 

DISP + 30.593*** 36.259*** 34.447*** 30.905*** 31.044*** 

  (48.074) (29.184) (33.651) (49.630) (49.590) 

VAR - -0.094*** -0.143*** 0.001 -0.010*** 0.123*** 

  (-6.281) (-7.474) (0.229) (-15.985) (7.150) 

INTERCEPT ? 1.249*** 0.745*** 0.939*** 1.068*** 1.123*** 

  (32.321) (14.017) (17.812) (28.658) (29.696) 

Industry effects  Yes Yes Yes Yes Yes 

Year effects  Yes Yes Yes Yes Yes 

N  20,049 9,359 11,554 21,065 21,065 

Notes: This table examines the robustness of the results in Table 4-5, Model 1 to additional firm-

level control variables.  The dependent variable is the natural logarithm of the average equity 

premium (rAVG) obtained from four models developed by Ohlson and Juettner-Nauroth (2005), 

Easton (2004), Claus and Thomas (2001), and Gebhardt, Lee, and Swaminathan (2001) labeled rOJN, 

rMPEG, rCT, and rGLS, respectively.  Appendix B provides details on the implementation of the four 

models.  Models 1 to 5 separately include as an additional control institutional ownership (IO), the 

fraction of CEO compensation arising from a 1% increase in the stock price (INCR), Bebchuk et al.’s 

(2009) antitakeover provisions index (EINDEX) recoded such that higher values indicate better 

governance, the number of analysts following the firm (ANA), and Amihud’s (2002) measure of 

illiquidity (ILLIQ).  Appendix C outlines definitions and data sources for the regression variables. 

Unreported industry controls are based on the Fama and French (1997) industry classification.  

Beneath each coefficient estimate is reported the t-statistic based on Newey-West standard errors 

adjusted for heteroskedasticity and serial correlation.  The superscripts asterisks ***, **, and * 

denote statistical significance at the 1%, 5%, and 10% levels, respectively.   
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more insight on the equity pricing role that these variables play according to multivariate analysis. 

Institutional Ownership.  Institutional ownership is associated with less information asymmetry and 

better monitoring (e.g., Bushee, 1998; Chen et al., 2000, Ke et al., 2006; Yan and Zhang, 2009).  More 

relevant to our research question, recent evidence indicates a link between institutional investors’ 

information advantage and geographic location.  Baik et al. (2010) show that the level as well as changes 

in local institutional ownership predict future stock returns, although such predictive abilities are weaker 

for nonlocal institutional ownership.  In contrast to dispersed shareholders, large institutional investors 

have the incentives, resources, and ability to closely monitor managers, reducing the agency costs that all 

shareholders experience.  Supporting that these investors discipline managers, McConnell and Servaes 

(1990) and Cremers et al. (2004) find that institutional ownership leads to higher corporate valuations and 

lower yields, respectively.   

Gaspar and Massa (2007) find that local institutional ownership translates into better monitoring, 

although firms’ share liquidity suffers.  We measure this form of monitoring with the percentage 

ownership of institutions investing in the firm, which we label IO, according to the Thomson Financial 

13F database.
39

  In Table 4-10, institutional ownership loads negatively in Model (1) consistent with prior 

research without qualitatively affecting our evidence on FINANCE, which implies that U.S. public firms’ 

equity financing costs are closer to the risk-free rate when they are located near major financial centers. 

CEO Equity-based Compensation.  CEOs holding an undersized stake in the firms that they run can 

engender principal-agent problems.  Jensen and Meckling (1976) advocate tying executive compensation 

to firm value to ensure that CEOs internalize shareholder interests.  In examining the link between 

geographic location and CEO pay, Francis et al. (2008) find that pay-performance sensitivity as well as 

equity-based compensation are significantly lower for remote companies than for centrally located ones.  

We gauge the incentive effects arising from CEO’s equity-based compensation with data from 

                                                      

39 All of our core evidence is very similar when we replace IO with the equity stake held by public 

pension funds that tend to be more active shareholders (Cremers and Nair, 2005). 
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ExecuComp.  Specifically, we calculate the sensitivity of CEO’s stock and option portfolios to a 1 percent 

increase in the underlying stock price, which we denote EBC_SENS.
40

  Next, we specify the variable 

INCR, which reflects the fraction of CEO’s total compensation attributable to a 1 percent increase in the 

firm’s stock price (Bergstresser and Philippon, 2006): 

              (                     )    4-2 

Model (2) presents the regression results of the impact of CEO equity-based compensation on equity 

pricing.  Although the coefficient on INCR is negative and significant (t-statistic = -7.474), FINANCE 

continues to load positively (t-statistic = 4.174), consistent with the prediction in H1.  

Managerial Entrenchment.  Geographic distance between investors and corporate headquarters is likely 

to lead to higher costs of monitoring managerial actions and lower visibility of managerial investment 

decisions.  John et al. (2008) argue that managers of remotely located firms may exploit the decreased 

observability of managerial investment decisions to engage in opportunistic activities, resulting in 

investors in these firms requiring higher dividends to mitigate the agency conflict.  Knyazeva and 

Knyazeva (2008) document that centrally located firms tend to have a higher fraction of outside directors 

and directors with executive expertise on the board.  Masulis et al. (2009) find that firms appointing 

foreign independent directors experience significantly more agency problems and poor firm performance, 

which the authors blame on logistical and informational problems stemming from these directors’ 

geographic location. 

To measure the extent of managerial opportunism, we rely on a widely used entrenchment index, 

EINDEX, that Bebchuk et al. (2009) compile.  The EINDEX reflects a count of a parsimonious set of six 

anti-takeover provisions derived from the RiskMetrics database (formerly known as the Investor 

                                                      

40
 The CEO’s stock portfolio is comprised of restricted and unrestricted stock.  The sensitivity of this 

portfolio is estimated as the market value of the portfolio times 1 percent.  We follow Core and Guay 

(2002) by calculating option sensitivities separately for newly granted options, exercisable options, and 

unexercisable options.  Afterward, we obtain total option portfolio sensitivity by summing the individual 

sensitivities. 
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Responsibility Research Center’s (IRRC) database): staggered boards, limits to shareholder bylaw 

amendments, super-majority requirements, poison pills, and golden parachutes.  Bebchuk et al. (2009) 

show that their index drives the results reported in Gompers et al. (2003).  We code EINDEX to ensure 

that higher scores signify better governance.  Although the univariate analysis suggests that remote firms 

exhibit worse corporate governance according to EINDEX, the evidence in Model (3) implies that its 

equity pricing role dissipates when we control for firm location and other variables.  In any event, 

FINANCE still loads positively at the 1 percent level in this regression. 

Analyst Coverage.  Similar to institutional ownership, analyst coverage can alleviate information 

asymmetry by improving external monitoring.  Extant research finds that financial analysts produce and 

transmit valuable information to investors (e.g., Chung and Jo, 1996), strengthening the monitoring of 

managers (Jensen and Meckling, 1976 and Healy and Palepu, 2001).  Recent evidence supports that 

geographic distance affects analyst coverage as well as the accuracy of their forecasts (e.g., Malloy, 2005; 

Loughran and Schultz, 2005; Bae et al., 2008).  Malloy (2005), for instance, finds that centrally located 

firms attract greater analyst coverage than remote firms.  He also reports that U.S. analysts located near 

firms’ headquarters issue more precise earnings forecasts and have a stronger impact on stock prices than 

distant analysts.  We predict that equity financing costs will be decreasing in ANA, which is the number of 

analysts providing earnings forecasts for the firm in I/B/E/S.  Results from Model (4) indicate that while 

lower equity financing costs ensue with more analyst coverage, adding this variable fails to overturn the 

role of location evident in the positive and statistically significant at the 1 percent level coefficient on 

FINANCE in this regression.  

Illiquidity.  Several papers document a positive relation between illiquidity and average stock returns 

(e.g., Amihud, 2002; Pástor and Stambaugh, 2003; Acharya and Pedersen, 2005; Sadka, 2006).  Given 

that stocks of remote firms are less liquid than centrally located firms (e.g. Loughran and Schultz, 2005), 

it is plausible that our distance measures capture the impact of illiquidity rather than information 

asymmetry.  In Table 4-10, we investigate this issue in Model (5) by introducing a widely used measure 
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of illiquidity proposed by Amihud (2002): ILLIQ, which we specify as the average over the fiscal year of 

the square root of the ratio of daily absolute stock return to the corresponding daily dollar volume.
41

  The 

results reinforce that our earlier evidence linking firms’ location to their cost of equity capital reflects 

information asymmetry, rather than illiquidity.  More specifically, the coefficient on FINANCE remains 

positive and highly significant (t-statistic = 3.591) after controlling for illiquidity, which is also positively 

and significantly related to the cost of equity capital.
42

  Interestingly, relative to our basic regression in 

Table 4-5, the magnitude and statistical significance of distance remains quite stable after controlling for 

illiquidity. This could be explained by Duarte and Young (2008) showing that the relation between 

expected returns and illiquidity cannot stem from information asymmetry.  In the same vein, Li et al. 

(2009) find distinct roles for information risk and liquidity in the Treasury bond market.  

Overall, the evidence from Table 4-9 supports our prediction that information asymmetry, which we 

operationalize with geographic distance, shapes equity financing costs. 

4.5.5 Endogeneity Issues 

Research relying on geographic proximity to proxy for information asymmetry routinely appeals to the 

premise that corporate location decisions are exogenous with our analysis no exception (e.g., Loughran 

and Schultz, 2005; Loughran, 2007, 2008; John et al., 2008).  Although we implement several standard 

techniques for addressing the potential presence of endogeneity in our context, it refers to the prospect 

that a firm elects to locate in a central area in order to reduce its cost of equity capitalthe extant 

                                                      

41
 In a comprehensive study examining the reliability of the widely used proxies for liquidity, Goyenko et al. (2009) 

demonstrate that Amihud’s (2002) measure is a good proxy for price impact.  However, in untabulated results, we 

find that our conclusions hold when we replace ILLIQ with Lesmond et al.’s (1999) measure of transaction costs, 

defined as the percentage of trading days with zero returns during the fiscal year, and Roll’s (1984) average effective 

bid-ask spread over the fiscal year.  

42
 Easley et al. (2002) highlight that extant research examining whether liquidity risk should be priced is mixed.  

While Amihud and Mendelson (1986), Eleswarapu (1997), Datar et al. (1998), and Amihud (2002) present empirical 

evidence implying that liquidity is priced, Eleswarapu and Reinganum (1993), Chen and Kan (1996) and Chalmers 

and Kadlec (1998) conclude otherwise.  We find that each of the three illiquidity measures that we examine load 

positively, supporting the liquidity hypothesis.  
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literature suggests that endogeneity should not be a major threat since headquarters location is dictated by 

proximity to customers, suppliers, and production inputs rather than, in our case, firms’ attempts to reduce 

their equity financing costs. 

First, we follow Masulis et al. (2009) and John et al. (2008) in Model (1) by restricting the analysis to the 

firms that existed prior to the start of our sample period (1993-2007).  The evidence from the “Pre-1993” 

sample includes that our full-sample results on FINANCE persist.  In fact, this location variable remains 

strongly positive and even maintains its order of magnitude.  Second, as argued by Loughran and Schultz 

(2005) and John et al. (2008), firms operating in Agriculture and Utilities sectors, in particular, are located 

in areas reflecting the nature of their production process.  In other words, it is highly unlikely that location 

decisions of such firms are motivated by cost of equity capital implications.  Accordingly, in Models (3) 

and (4), we re-estimate our baseline model to isolate agriculture and utilities firms in successive 

regressions.  Despite that this involves analyzing very small samples, FINANCE still enters positively in 

both cases.  Finally, similar to John et al. (2008), we employ a two-stage least squares estimation strategy 

with the results reported in Model (4) of Table 4-11.  After John et al. (2008), we use as instruments for 

FINANCE, the industry average of FINANCE, and the averages of GPM and SIZE of the centrally located 

segment of the firm’s industry, where GPM is the gross profit margin. We measure all instruments in the 

year the firm enters the COMPUSTAT database Consistent with our previous findings supporting the 

prediction in H1, we find that geographic distance continues to load positively at the 1 percent level.  

To capture whether there has been a change in the cost of equity for the relocating firms, we manually 

checked all relocating firms from the database of Compact Disclosure for our sample period.
43

  Since in 

our set-up a firm moving from New York to Chicago, which are both financial centers, cannot affect our 

results, we use the difference of actual distance from firms’ headquarters to financial centers of before 

and after relocating to track two kinds of firms.  The first group contains firms moving closer to financial 

                                                      

43
 COMPUSTAT reports only the current state and county of firms’ headquarters, but Compact Disclosure provides 

historical names of firms’ headquarters location.  However, after Pirinsky and Wang (2006), we do not use Compact 

Disclosure as our main location source because its coverage is far less comprehensive than COMPUSTAT’s.  
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centers, and the second group contains firms moving farther away from financial centers.  To become 

eligible for either group, the absolute values of the difference in the old and new distance must exceed 

100 km.  That is, in the first group, the new distance to the financial centers of relocating firms must be 

100 km less than the previous distance, and in the second group, the new distance to the financial centers 

of relocating firms must be 100 km greater than the previous distance. This provides the upside of 

excluding some noisy relocating events from our sample.  Consider the example of a firm that moved 

from Sunnyvale, CA to San Jose, CA in 1995.  There is only 14 km between the previous and new 

location, and the estimated driving time between the locations from Google-maps is only around 20 

minutes.  However, we cannot set the requirement to moving more than 100 km since this would leave 

too few observations to reliably test the prediction in H1. In our cost of equity sample, we are able to 

identify 18 relocating firms in group one, and 36 relocating firms in group two.
44

  Empirical results 

reported in Table 4-12 and the fact that the number of firms moving farther away from financial centers is 

double the number of firms moving closer to financial centers also mitigates endogeneity concerns; i.e., it 

is unlikely that firms choose to relocate closer to financial centers to lower their cost of equity.  As a 

longer event window is intrinsically noisy, we eliminate the relocating year from the calculations and use 

-1 year as the base year to compare it with the post-event (+1 year, +2 year, +3 year, and +4 years) cost of 

equity.  A firm moving closer to financial centers experiences a decrease its cost of equity from 6.982 the 

year before moving to 4.611 the second year after moving, and to 4.572 the third year after moving.  A 

firm moving farther way to financial centers faces an increase its cost of equity from 4.906 the year 

before moving to 6.750 the second year after moving, and to 5.810 the third year after moving.  Although 

our sample size is small, the high rejection levels suggest that the relocation effects are very strong. 

                                                      

44
 In order to have enough observations, we do not require those firms to have complete observations in all event 

windows of (-1, 4); i.e., in the actual t-test, the number of observations is less than 18 for group one, and less than 36 

for group two.  
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4.6 Conclusions 

The relation between information asymmetry and cost of equity capital has become the subject of an 

intense debate at both the theoretical and empirical levels.  Commenting on the omission of information 

risk as a determinant of required returns, Easley and O’Hara (2004) argue: “This exclusion is particularly 

puzzling given the presumed importance of market efficiency in asset pricing.  If information matters for 

the market, why then should it not also matter for the firms that are in it?”  However, Hughes et al. (2007) 

show that the impact of information asymmetry can be eliminated in large economies by holding well-

diversified portfolios, implying that information asymmetry is irrelevant to equity pricing.  Given its 

struggles with identifying a suitable asymmetric information measure, the empirical literature linking 

information risk to cost of equity capital has been unable to provide conclusive evidence on this issue.  

We re-examine this unresolved question using a unique and simple measure of information risk rooted in 

the growing literature on geographic proximity.  Relying on firms’ distance from major financial centers 

to gauge information asymmetry, we report strong, robust evidence that the equity risk premium, which 

we estimate with the ex-ante expected return derived from discounted cash flow valuation models, 

narrows when firms are better known.  In particular, we find that firms located outside of financial centers 

exhibit higher cost of equity capital, consistent with investors rationally insisting on more compensation 

when information asymmetry is worse.  The role of geographic proximity in equity pricing is 

economically large with our coefficient estimates implying that firms located within 100 kilometers of the 

city center of the nearest of six major financial centers, or in their metropolitan statistical areas, enjoy 

equity financing costs that are 10 basis points cheaper.  Our findings are robust across different implied 

cost of capital models, to various definitions of distance, and to a variety of alternative specifications.  

Similarly, this evidence is materially insensitive to controlling for differences in analyst forecast bias, 

illiquidity, corporate governance quality, and endogeneity.  

In a nutshell, we initiate research on whether equity financing costs are decreasing in the distance from 

major financial centers, our proxy for information asymmetry.  Collectively, our analysis suggests that 
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investors will discount the price that they will pay for their securities to reflect the greater information 

asymmetry that ensues when firms are far from these financial centers. 

 

 

  



 

102 

 

Table 4-11 Endogeneity 

  Pre-1993 Utilities Agriculture 2 SLS 

Variable Prediction (1) (2) (3) (4) 

FINANCE + 0.006*** 0.013** 0.084*** 0.078*** 

  (3.619) (2.003) (3.056) (2.609) 

β + 0.031*** 0.020 0.095 0.024*** 

  (6.084) (0.660) (0.342) (4.209) 

BE/ME + 0.333*** 0.342*** 0.502*** 0.303*** 

  (29.045) (7.356) (3.266) (17.770) 

SIZE - -0.027*** 0.017* -0.094* -0.019*** 

  (-10.845) (1.707) (-1.881) (-4.079) 

D/A + 0.344*** 0.542*** 0.288 0.296*** 

  (15.922) (4.010) (0.714) (9.479) 

LTG ? 0.013*** 0.009*** 0.003 0.012*** 

  (20.737) (2.765) (0.320) (19.610) 

DISP + 30.619*** 26.963*** 18.601*** 31.638*** 

  (43.948) (6.926) (3.271) (42.454) 

INTERCEPT ? 1.208*** 0.730*** 1.539*** 0.776*** 

  (29.096) (6.383) (3.635) (4.386) 

Industry effects  Yes No No Yes 

Year effects  Yes Yes Yes Yes 

N  16,156 847 60 21,029 

Adj. R
2 

 0.447 0.428 0.657 0.297 

Notes: This table examines the robustness of the results in Table 3-5, Model 1 to endogeneity.  The dependent 

variable is the natural logarithm of the average equity premium (rAVG) obtained from four models developed by 

Ohlson and Juettner-Nauroth (2005), Easton (2004), Claus and Thomas (2001), and Gebhardt, Lee, and 

Swaminathan (2001) labeled rOJN, rMPEG, rCT, and rGLS, respectively.  Appendix B provides details on the 

implementation of the four models.  Model 1 restricts the sample to firms that existed prior to the start of our sample 

period (1993).  Models 2 and 3 examine agriculture and utility firms, respectively.  Model 4 reports the second-stage 

results from two-stage least squares (2SLS) estimations, where FINANCE is instrumented using the industry average 

of FINANCE, and the averages of the gross profit margin and SIZE of the centrally located segment of the firm’s 

industry measured in the year the firm enters the COMPUSTAT database.  Appendix C outlines definitions and data 

sources for the regression variables. Unreported industry controls are based on the Fama and French (1997) industry 

classification.  Beneath each coefficient estimate is reported the t-statistic based on Newey-West standard errors 

adjusted for heteroskedasticity and serial correlation.  The superscripts asterisks ***, **, and * denote statistical 

significance at the 1%, 5%, and 10% levels, respectively.   
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Table 4-12 Cost of Equity Changes surrounding Firm’s Re-Location 

 

Year 

 

 

Pre-

relocation 

Year -1 

Post-

relocation 

+1 

Post-

relocation 

+2 

Post-

relocation 

+3 

Post-relocation 

+4 

Mean Mean P-value Mean P-value Mean P-value Mean P-value 

Moving firms: Distance to financial centers                   

Moving closer  (∆distance<-100km) 6.982  5.572  (0.16) 4.611  (0.03) 4.572  (0.03) 5.679  (0.12) 

Moving farther away (∆distance>100km) 4.906  6.884  (0.00) 6.750  ( 0.01) 5.810  (0.08) 6.289  (0.03) 

Notes: This table examines the changes (post-relocation compared to pre-relocation) in the cost of equity capital for two 

groups of firms: (i) firms that move closer to financial centers, and (ii) firms that move farther away from financial 

centers.  The comparison uses the average equity premium (rAVG) obtained from four models developed by Ohlson and 

Juettner-Nauroth (2005), Easton (2004), Claus and Thomas (2001), and Gebhardt, Lee, and Swaminathan (2001) 

labeled rOJN, rMPEG, rCT, and rGLS, respectively.  Appendix B provides details on the implementation of the four models.  

Appendix C outlines definitions and data sources for the regression variables.  P-value refers to the test for differences 

of means between the post-relocation year relative to the pre-relocation year.  
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Chapter 5 

General Conclusions 

In Summary, this dissertation investigates three issues. The first issue is related to the impact of tax 

enforcement on the incidence of stock option backdating. Controlling for firm size and time, and others 

determinants, we provide strong, robust evidence that the incidence of stock option backdating is lower 

when firms are more likely to be subject to IRS audits. Economically, our coefficient estimates translate 

into the probability of backdating decreasing by 16.4 percent on average when IRS audit increases from 

15.54 percent (the 25
th
 percentile in our data) to 34.17 percent (the 75

th
 percentile). Collectively, our 

research validates the theoretical predictions from Desai, Dyck and Zingales (2007) that tax authority’s 

enforcement can operate as a valuable monitor of public firms by narrowing the scope for managerial 

entrenchment. Our results reinforce calls in the public policy discourse for institutions that protect 

investors by curtailing companies’ “degrees of freedom” to engage in corporate misbehaviour. 

The second essay examines how the market reacts to announcements of mergers and acquisitions (M&As) 

by well performing acquirers and evaluate the results in light of three hypotheses: 1) managerial ability, 

2) empire building, and 3) chief executive officer (CEO) overconfidence. Our results indicate that an 

empire building motive drives the relationship between past superior operating performance and M&A 

announcements. Long-term operating performance drops significantly for acquiring firms with past 

superior operating performance. Our evidence also indicates that the presence of insider directors helps to 

alleviate the negative perception of acquisitions made by firms with better operating performance or 

empire building CEOs. 

The third essay investigates whether information asymmetry affects the cost of equity capital remains 

controversial. The scarcity of suitable proxies for asymmetric information has impeded empirical research 

from providing reliable evidence on whether there is a link between information risk and the cost of 

equity capital. We re-examine this unresolved question using a unique and simple measure of information 
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risk rooted in the growing literature on geographic proximity.  Relying on their distance from financial 

centers to gauge when firms are better known, we provide strong, robust evidence that information risk 

shapes equity pricing.  In particular, we find that firms located in remote areas exhibit higher cost of 

equity capital.  Our inferences are insensitive to measuring both the cost of equity capital and distance in 

several ways, controlling for corporate governance quality, and addressing endogeneity. 
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Appendix A Description of Various Independent and Control Variables 

Past Operating Performance Proxy 

 Cash flow to total assets: The ratio of a firm’s cash flow to total assets in the prior year of an 

acquisition. 

 Industry-adjusted cash flow to total assets (Ind. adj. CFTA): The ratio of a firm’s industry-

adjusted cash flow to total assets in the prior year of an acquisition. The industry-adjusted cash 

flow is obtained by subtracting industry median cash flow ratio from a firm’s cash flow ratio. 

Overconfidence Proxy 

 Media-based CEO overconfidence: Following Malmendier and Tate (2008), we create a media-

based CEO overconfidence variable. This dummy variable is equal to one when the number of 

"confident," "confidence," "optimistic," and "optimism" mentions for a CEO in the Canadian 

news article searches exceeds the number of "not confident," "not optimistic," and "reliable, 

cautious, practical, conservative, steady, frugal" mentions between the acquisition announcement 

date and the previous year. We search Canadian news articles using the Factiva database for the 

following sources: Canada newswire, CTV news, National Post (including Financial Post), 

Ottawa Citizen, The Globe and Mail, and The Toronto Star. 

Firm-Specific Variables 

 Average sales growth: The average of a single year’s sales growth over four years before the year 

of an acquisition. 

 Leverage: The debt ratio [total debt/(debt + equity)] of the acquiring firm in the year before the 

M&A event. 
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 Market capitalization: The total market value of the acquiring firm’s equity in the year before the 

M&A event in billions of Canadian dollars. We use natural log value in the regression models. 

 Market-to-book value: The ratio of a firm’s market value to its book value in the year before the 

M&A event. 

 Relative size: The ratio of transaction value to market value of an acquiring firm’s equity. 

 Return on assets: The ratio of net income to total assets of a firm in the year before the M&A 

event. 

 Total assets: The sum of all fixed and current assets of an acquiring firm as presented in the 

balance sheet for the year before the acquisition in billions of Canadian dollars. 

Governance Variables 

 Board size: The number of directors on the board. 

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

 Chair-CEO duality: A dummy variable equal to one if the chair is also the CEO of the acquiring 

firm and zero otherwise. 

 Director ownership: The percentage of outstanding shares owned by all directors including the 

CEO of the firm. 

 Percentage insider directors: The ratio of related directors to total board size stated as a percent. 

 Percentage cash payment: The percentage of cash payments in the total payments made in the 

acquisition process. 

Deal-Specific Variables 

 Deal size: The total transaction value in millions of Canadian dollars. 
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 Method of payment: A categorical variable outlining the nature of the transaction payment mode: 

cash, stock, and mixed or other. 

 Related/unrelated target: A dummy variable equal to one for a related acquisition and zero for an 

unrelated acquisition. This variable is determined based on the four-digit SIC code of the 

acquiring and target firms. 

 Target type: A categorical variable outlining the nature of a target firm: public, private, and other 

such as a subsidiary and joint venture. 

 Tender offer: A dummy variable equal to one if a firm completes an acquisition through a tender 

offer and zero otherwise. 
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Appendix B Models of Cost of Equity Capital 

In this appendix, we describe the cost of equity models used in this paper. We start by defining 

variables and specifying assumptions common to all models. We then successively cover each model and 

its assumptions.  

Common Variables and Assumptions 

𝑃𝑡= stock price in June of year t  

𝐷𝑃 0= actual dividend per share in year t-1 

 𝑃 0= actual earnings per share in year t-1 

 𝑇𝐺= long-term growth forecast in June of year t  

𝐹 𝑃 𝑡+𝜏= forecasted earnings per share for year t+τ recorded in June of year t 

 𝑡= 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, we require firms to have positive one-year-ahead (𝐹 𝑃 𝑡+1) and two-

year-ahead (𝐹 𝑃 𝑡+ ) earnings forecasts as well as a long-term growth forecast ( 𝑇𝐺). Yet, two models 

call for the use of earnings forecasts beyond year two. If a forecast is not available in I/B/E/S, we impute 

it from the previous year forecast and the long-term growth forecast as  𝐹 𝑃 𝑡+𝜏  𝐹 𝑃 𝑡+𝜏−1(1  

 𝑇𝐺). 

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. We follow Gode and Mohanram (2003) implementation of the model. The 
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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 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    √ 
  

𝐹 𝑃 𝑡+1
𝑃𝑡

(𝑔 − (𝛾 − 1)) 

(A.1) 

where: 

  
1

 
((𝛾 − 1)  

𝐷𝑃 𝑡+1
𝑃𝑡

) 

𝐷𝑃 𝑡+1  𝐷𝑃 0 

𝑔  
 𝑇𝐺   𝑇𝐺

 
 

 𝑇𝐺  
𝐹 𝑃 𝑡+ − 𝐹 𝑃 𝑡+1

𝐹 𝑃 𝑡+1
 

(𝛾 − 1)  𝑟𝑓 − 0.03 

Model 2: Easton (2004) 

This model is a generalization of the Price-Earnings-Growth (PEG) model and is based on Ohlson 

and Juettner-Nauroth (2005). It allows share price to be expressed in terms of one-year-ahead expected 

dividend 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 positive 

change in earnings forecast. The valuation equation is given by:  

𝑃𝑡  
𝐹 𝑃 𝑡+  𝑘𝐸𝑆𝐷𝑃 𝑡+1 − 𝐹 𝑃 𝑡+1

𝑘𝐸𝑆
  

(A.2) 
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where: 

𝐷𝑃 𝑡+1  𝐷𝑃 0 

Model 3: Claus and Thomas (2001) 

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. Dividend 

payout is assumed to be constant at 50%. The valuation equation is given by: 

𝑃𝑡   𝑡  ∑
𝑎𝑒𝑡+𝜏

(1  𝑘𝐶𝑇)

5

𝜏=1

 
𝑎𝑒𝑡+5(1  𝑔)

(𝑘𝐶𝑇 − 𝑔)(1  𝑘𝐶𝑇)
5
 

(A.3) 

where: 

𝑎𝑒𝑡+𝜏  𝐹 𝑃 𝑡+𝜏 − 𝑘𝐶𝑇 𝑡+𝜏−1 

 𝑡+𝜏   𝑡+𝜏−1  𝐹 𝑃 𝑡+𝜏(1 − 𝐷𝑃 𝑡+𝜏) 

𝐷𝑃 𝑡+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. 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   𝑡  ∑
𝐹   𝑡+𝜏 − 𝑘𝐺𝐿𝑆
(1  𝑘𝐺𝐿𝑆)

11

𝜏=1

 𝑡+𝜏−1  
𝐹   𝑡+1 − 𝑘𝐺𝐿𝑆
𝑘𝐺𝐿𝑆(1  𝑘𝐶𝑇)

11
 𝑡+11 

(A.4) 

where: 

𝐹   𝑡+𝜏= forecasted return on equity for year t+τ 

 𝑡+𝜏   𝑡+𝜏−1  𝐹 𝑃 𝑡+𝜏(1 − 𝐷𝑃 𝑡+𝜏) 

𝐷𝑃 𝑡+𝜏= expected dividend payout ratio in year t+τ 

For the first three years, 𝐹   𝑡+𝜏 is set equal to 𝐹 𝑃 𝑡+𝜏  𝑡+𝜏−1⁄ . Beyond the third year, 𝐹    

fades linearly to industry median     by the twelfth year. Industries are defined according to the 

Fama and French (1997) classification and the median industry     is calculated over the past ten years 

excluding loss firms. 

The expected dividend payout ratio 𝐷𝑃 𝑡+𝜏 is set equal to 𝐷𝑃 0  𝑃 0⁄ . If  𝑃 0is negative, it is 

replaced by the value implied by a 6% return on assets (the long-run return on assets in the U.S.). We 

winsorize payout ratios at zero and one. 

Alternative models 

We also consider alternative models of the cost of equity.  These are used in Table 4-8. 

Gordon Infinite Horizon model 

This model assumes that dividends grow in perpetuity at a constant rate, g. Assuming that g = 

LTG, the valuation equation is given by:  

ROE
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𝑘𝐼𝐻𝐺  
𝐷𝑃 1
𝑃𝑡

  𝑇𝐺

 

(A.5)

 

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 

equation is given by: 

𝑃𝑡  ∑
𝐷𝑃 𝑡+𝜏

(1  𝑘𝐹𝐻𝐺)

4

𝜏=1

 
  𝑃 𝑡+1(1   𝑇𝐺)

4

𝑘𝐹𝐻𝐺(1  𝑘𝐹𝐻𝐺)
4

 

(A.6)

 

where:  

 

𝐷𝑃 𝑡+𝜏  𝐷𝑃 0(1   𝑇𝐺)
𝜏 

  𝑃 𝑡+1  
𝐹 𝑃 𝑡+3
(1   𝑇𝐺) 

 

 

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  
𝐹 𝑃 𝑡+ − 𝐹 𝑃 𝑡+1

𝑘𝐸𝑆
  

(A.7) 
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𝑃𝑡  
𝐹 𝑃 𝑡+5 − 𝐹 𝑃 𝑡+4

𝑘𝐸𝑆
 

 
(A.8)

 

Earnings-Price (EP) ratio  

This is a special case of the Easton (2004) model assuming that abnormal earnings growth is set 

to zero.   

 𝑃  
𝐹 𝑃 𝑡+1
𝑃𝑡

  
(A.9) 

  



 

134 

 

Appendix C Regression Variable Definitions and Data Sources 

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 rOJN, rMPEG, rCT and rGLS. As above 

Panel B. Independent variables 

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 (2009a, 2009b). 

Authors’ calculations based on 

COMPUSTAT data and the U.S. 

Census Bureau’s Gazetteer 

County Database 

FINANCE_100 A dummy that equals 1 if the firm is located within 100 kilometers of the nearest 

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

Philadelphia, and San Francisco) identified by Christoffersen and Sarkissian 

(2009a, 2009b), and 0 otherwise. 

As above 

FINANCE_MSA A dummy that equals 1 if the firm is located in a metropolitan statistical areas 

(MSA) of one of the six financial centers (Boston, Chicago, Los Angeles, New 

York, Philadelphia, and San Francisco) identified by Christoffersen and 

Sarkissian (2009a, 2009b), and 0 otherwise. 

As above 

β Market beta obtained from regressions of firms’ monthly excess stock returns on 

the corresponding CRSP value-weighted index excess returns using at least 24 

month 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 

BE/ME 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 net sales in $ Million. As above 

D/A Leverage ratio defined as the ratio of long-term debt to total assets. As above 

LTG Average long-term growth 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 

INDPREM Average industry cost of equity premium in year t-1 where industries are defined 

according to Fama and French’s (1997) classification. 

As above 

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 

RET3 Compound stock returns over the past 3 months. Authors’ calculations based on 

CRSP data 

RET6 Compound stock returns over the past 6 months. As above 

RET12 Compound stock returns over the past 12 months. As above 

IO Percentage ownership of institutions investing in the firm. Authors’ calculations based on 
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Thomson 13-F data 

INCR Fraction of CEO’s total compensation arising from a 1 percent increase in stock 

price. 

Authors’ calculations based on 

ExecuComp data 

EINDEX Bebchuk, Cohen, and Ferrell (2009) index of six antitakeover provisions. The 

index is multiplied by -1 to ensure that higher scores signify better governance. 

Authors’ calculations based on 

RiskMetrics data 

ANA Analyst following defined as the number of analysts providing one-year-ahead 

forecast of firm’s earnings per share.  

I/B/E/S 

ILLIQ Amihud’s (2002) measure of illiquidity defined as the average over the fiscal year 

of the square root of the ratio of daily absolute stock return to the corresponding 

daily dollar volume 

Authors’ calculations based on 

CRSP data 

 


