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Abstract 

In this thesis, I present three papers in finance. Chapter 1 introduces the thesis. Chapter 2 presents the 

paper Competition for Government Contracts and the Payoff to Political Activism. This paper exploits 

three shocks to the competition for procurement contracts including a Presidential memorandum, the 

formation of the Department of Homeland Security, and Hurricane Katrina. I find that greater 

competition disrupts the positive relationship between political activism by firms and government 

contract awards such that politically active firms receive reduced benefits. Chapter 3 presents the paper 

Discrimination in the C-Suite: Do Discriminatory Pay Practices Exist for the Positions of CEO and CFO? I 

test for discrimination in the C-suite by comparing the compensation and pay-performance sensitivity of 

white men and individuals belonging to a designated group (women and visible minorities). I find little 

evidence of discriminatory compensation practices against visible minority executives; however, I find 

that women receive less compensation in male-dominated industries. Chapter 4 presents Pricing in 

Auction Markets for Alternative Assets a coauthored paper with Dr. Daniel Thornton. We present a 

model of an auction market for collectibles and empirically test it using experimental data. Results 

indicate that overbidding by non-professionals forces professionals out of the market, ensuring that 

investments in collectibles return less than zero net present value.  Chapter 5 concludes. 
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Chapter 1: Introduction 

 

This chapter outlines Chapters 2-4 and provides a brief discussion of the contribution of the 

papers. These chapters are presented as independent papers with the corresponding tables contained 

within the chapter. Chapter two explores distortions in the US Federal procurement market associated 

with political connections and whether competition reduces these distortions. Chapter three finds 

distortions in the labour market for senior executives and Chapter four provides a theoretical framework 

to explain pricing distortions for collectible assets. 

Chapter 2 is titled Competition for Government Contracts and the Payoff to Political Activism. In 

this paper I study how different levels of competition for government contracts influence the 

relationship between political activism and government contract awards. Competition has consequences 

on how firms and government interact. Low competition could motivate higher prices, unfair contracts, 

or facilitate backroom dealings. President Barack Obama stressed the connection between low levels of 

competition for procurement contracts and undesirable procurement outcomes in his March 4, 2009, 

memorandum to executive agency heads. The memorandum noted that reliance on noncompetitive 

contracts creates a risk that “taxpayer funds will be spent on contracts that are wasteful, inefficient, 

subject to misuse, or otherwise not well designed to serve the needs of the Federal Government or the 

interests of the American taxpayer.”    

Prior work has found that politically connected firms are more likely to receive capital through 

the Troubled Assets Relief Program but that these firms underperform after receiving the funding 

(Duchin and Sosyura, 2012). The authors conclude that political connections are related to distortions in 

investment efficiency. Similarly, Brogaard et al. (2015) find that political connections are associated with 

larger government contacts and contracts with weaker incentive structures. They argue that this is 
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evidence of distortions in contract allocation and design. I find that an increase in competition disrupts 

the preferential link between political connections and government contract awards previously 

established by Goldman et al. (2013) and Brogaard et al. (2015).  

Competition’s influence on the sensitivity of procurement awards to political activism is 

supported by several quasi-experiments. First, I focus on the Department of Defense (DOD) and the 

agencies within it. The DOD is of particular interest due it its size (approximately 75% of total US Federal 

procurement spending) and because the Defense Logistics Agency (DLA)—an agency within the DOD—

has a specific and concentrated role in procurement spending. I find that Obama’s March 4, 2009, 

memorandum increased competition for DLA contracts and that firms contracting with the DLA saw a 

significant reduction in the sensitivity of procurement awards to lobbying activity. Next, I exploit the 

formation of the Department of Homeland Security (DHS) and identify the three agencies most affected 

by the newly formed department. The time-sensitive nature of the DHS formation allowed affected 

government departments to issue non-competitive contracts as contract delivery can be expedited 

when competitive bidding processes are bypassed. I find that the affected agencies showed a dramatic 

decrease in competition for procurement contracts and that this decrease resulted in an increase in the 

sensitivity of procurement awards to lobbying activity. Finally, I find that Hurricane Katrina resulted in an 

increase of procurement in the most affected states—Louisiana, Mississippi, and Alabama—and that this 

increase in spending was associated with an increase in competition for contracts. Corroborating the 

previous results, I find that the increase in competition reduces the sensitivity of procurement awards to 

lobbying activity. 

This paper contributes to the literature on firm political activism and corporate outcomes. 

Political connections have generally been found to have a positive effect on firms, e.g. Akey, 2015 and 

Brogaard et al., 2015. I test the impact of competition on procurement sensitivity to lobbying expense 
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using exogenous changes in competition for government contracts. My results suggest that an increase 

in competition reduces the benefits associated with political activism.  

Chapter 3 is titled Discrimination in the C-Suite: Do Discriminatory Pay Practices Exist for the 

Positions of CEO and CFO? This paper is motivated by headlines such as “Bank of America Pays $39 

Million to Settle Gender Discrimination Case” (September, 2013) and the fact that the percent of female 

Chief Executive Officers (CEOs) in Fortune 500 companies was less than 5% in 2014. Similarly, visible 

minority CEOs and Chief Financial Officers (CFOs) account for only 2.2% of these positions at S&P 1500 

firms. This paper asks whether discrimination against members of a designated group—either women or 

minorities—negatively impacts those in senior executive positions through lower compensation or 

differences in pay-performance sensitivity, ceteris paribus. 

In a broad sample, I find little evidence of discrimination in the C-Suite. My results are robust to 

a short- and long-term sample that varies the definition of an individual belonging to a designated group 

and to the type of compensation analyzed. However, discrimination may not occur uniformly across all 

industries and locations. Therefore, I partition the data into subsamples according to characteristics that 

may heighten the possibility of discrimination. First, I suggest that the industry-level wage gap and the 

percentage of women in the industry can be used as a proxy for female acceptance in a particular field. 

Industries that have a large gender wage gap or employ a small percentage of women are presumed to 

be less accepting of women than industries with a small gender wage gap or high percentage of women. 

I refer to these industries as male-dominated industries. I find that female CFOs are paid $153,631 and 

$102,388 less in industries with a large gender-wage gap and low percentage of women, respectively. 

Similarly, I find that the pay-performance sensitivity for female CFOs in male-dominated industries 

displays signs of discrimination. Female CFO compensation in male-dominated industries is less sensitive 

to performance when the firm has positive abnormal returns and it is more sensitive to performance 

when the firm has negative abnormal returns, compared to compensation for male CFOs. Second, many 
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studies investigating black and white labour outcomes continue to partition the data by former 

Confederate States and Union States (e.g. Kerr and Walsh, 2014). I do not find that minority CEOs or 

CFOs are paid less in states that may be expected to show less tolerance of minority leaders based on 

this measure.  

This paper contributes to the literature in several ways. First, I study a segment of the 

population that is often discriminated against—visible minorities—but has not been empirically tested 

at the senior executive level. By identifying both women and visible minorities in the sample, I test for 

discrimination against each group and test for a broad form of discrimination against all non-white male 

executives. Second, I partition the data where theory, specifically the notion of within group favoritism, 

suggests that discrimination is more likely to occur. For women, discrimination may be greater in male-

dominated industries and in firms with low female participation on the board of directors. For visible 

minorities, discrimination may be more likely to occur in states that have a history of being less 

accepting of ethnic diversity and in firms with low minority participation on the board of directors. Third, 

I consider a sample of CEOs and CFOs. Bugeja et al. (2012) study only CEOs while Gayle et al. (2012) and 

Albanesi et al. (2015) study executives in a variety of positions. 

Chapter 4 is titled Pricing in Auction Markets for Alternative Assets and is a coauthored paper 

with Dr. Daniel Thornton. The paper has been accepted for publication in the Journal of Behavioral 

Finance and Economics. This study investigates how individuals price collectibles assets, such as 

paintings. We first develop a simple auction market model that is induced from the results of prior 

empirical studies, incorporating characteristics of professional and non-professional investors. We 

identify that there is consumption utility associated with collectibles and that the consumption utility 

erodes the financial return of collectibles as investments. We then test some predictions of the model 

using experimental data. Given the distribution of prices that subjects in the experiment are willing to 

pay for various collectibles, an analysis is conducted to determine the probability of various investors 
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purchasing collectibles at prices that generate abnormal returns, i.e. positive net present values (NPVs). 

The results indicate that profit-maximizing investors are unlikely to earn abnormal returns by 

investing in collectibles and are likely to be forced out of the market if they can only participate in public 

auctions. This exclusion stems partly from a utility premium—called a “pleasure premium”—that a 

subset of non-professional investors include in collectibles’ prices because, as suggested by Anderson 

(1974), such investors derive consumption services or other forms of pleasure from holding the assets. 

However, it also stems from non-professional investors having heterogeneous expectations as to the 

value of collectibles. The results indicate that when such investors attend public auctions, it is very likely 

that at least one will over-bid for assets even when they do not derive pleasure from holding them. 

Overbidding by non-professionals drives professionals from the auction market and causes investments 

in collectibles to exhibit returns that are inferior to those of financial assets. The contribution of the 

paper is that the model and experimental methodology provide a simpler alternative to computationally 

complex heterogeneous agent models that price assets, while retaining intuitive results. 
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Chapter 2: Competition for Government 

Contracts and the Payoff to Political Activism 

 

 

Abstract 

The US Government has been increasingly using contractors to fulfill tasks that were once the domain of 

civil servants. Prior results show that political connections are associated with distortions in 

procurement contract awards favoring politically connected firms. I test whether these distortions are 

reduced when competition increases. I exploit three exogenous shocks to competition for government 

contracts to study how a change in competition affects the payoff to political connections. The 

competition shocks include a Presidential memorandum, the formation of the Department of Homeland 

Security, and Hurricane Katrina. I find that greater competition disrupts the positive relationship 

between political activism by firms and government contract awards such that politically active firms 

receive reduced benefits.   
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The US Government has become increasingly reliant on private contractors to deliver goods and 

services (Schooner and Greenspahn, 2008). As outsourcing has increased, so has the number of 

controversies involving government procurement. For example, in 2004, the FBI opened a criminal 

investigation claiming that Halliburton Co., an oil field service company, had overcharged for fuel 

deliveries in Iraq and was awarded $2.5 billion in noncompetitive contracts (“FBI investigating 

Halliburton contracts”, 2004). Noncompetitive government contracts have increasingly come under 

scrutiny due to the benefits accrued to contractors and the questionable value taxpayers are receiving 

from these contractors. Exacerbating this problem is that politically connected firms have been found to 

receive greater benefits (e.g. Goldman et al., 2013). I ask the question “Does competition affect the 

sensitivity of procurement awards to political activism?”  

Competition has consequences for how firms and government interact. Proponents of 

competition claim that increasing competition reduces the likelihood of contractor fraud and the 

potential for collusion between government employees and contractors. These proponents also argue 

that greater competition can reduce favoritism in government contract awards (Manuel, 2011). These 

claims suggest that increasing competition for government contracts decreases the effect of preferential 

relationships (e.g., political connections) on contract awards. President Barack Obama stressed the 

connection between low levels of competition for procurement contracts and undesirable procurement 

outcomes in his March 4, 2009, memorandum to executive agency heads. The memorandum noted that 

reliance on noncompetitive contracts creates a risk that “taxpayer funds will be spent on contracts that 

are wasteful, inefficient, subject to misuse, or otherwise not well designed to serve the needs of the 

Federal Government or the interests of the American taxpayer.” 

Prior work has found that political connections are related to distortions in investment 

efficiency. For example, firms were more likely to receive capital through the Troubled Assets Relief 

Program but these firms underperform after receiving the funding (Duchin and Sosyura, 2012). The 
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authors conclude that political connections are related to distortions in investment efficiency. Similarly, 

Brogaard et al. (2015) find that political connections are associated with larger government contacts and 

contracts with weaker incentive structures. They argue that this is evidence of distortions in contract 

allocation and design.  

I test whether an increase in competition reduces these distortions by studying the sensitivity of 

government procurement contracts to lobbying expenditures. A reduction in the effectiveness of 

political activism suggests that contracts are more likely to be awarded to firms on the merits of their 

bids rather than their connections or influence. I find that an increase in competition disrupts the 

preferential link between political connection and government contract awards previously established 

by Goldman et al. (2013) and Brogaard et al. (2015). My results are not only statistically significant but 

also economically significant as I find that the positive shock to competition reduced the sensitivity of 

procurement awards to lobbying expenditure by more than 40% in some specifications. These results 

support the concern of Congress and the American public that low competition promotes political 

favoritism. 

My finding that competition influences the sensitivity of procurement awards to political 

activism is supported by several quasi-experiments. First, I focus on the Department of Defense (DOD) 

and the agencies within it. The DOD is of particular interest due it its size, approximately 75% of total US 

Federal procurement spending, and because the Defense Logistics Agency (DLA)—an agency within the 

DOD—has a specific and concentrated role in procurement spending. I find that Obama’s memorandum 

increased competition for DLA contracts and that firms contracting with the DLA saw a significant 

reduction in the sensitivity of procurement awards to lobbying activity. Next, as a counter example, I 

exploit the formation of the Department of Homeland Security (DHS) and identify the three agencies 

most affected by the newly formed department. The time-sensitive nature of the DHS formation 

allowed affected government departments to issue non-competitive contracts to expedite delivery. I 
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find that the affected agencies showed a dramatic decrease in competition for procurement contracts 

and that this decrease resulted in an increase in the sensitivity of procurement awards to lobbying 

activity. Specifically, the DHS shock caused the procurement-lobby ratios of DHS contractors, my primary 

measure of the benefits to political activism, to more than double compared to control firms. Finally, I 

find that Hurricane Katrina resulted in increased procurement activity in the most affected states—

Louisiana, Mississippi, and Alabama—and that this increase in spending was associated with an increase 

in competition for contracts. Discussions with a former US federal contractor employee suggest that the 

increase in government spending in Katrina-affected states caused an influx of contractors to the area 

resulting in greater competition. Corroborating the previous results, I find that the increase in 

competition reduced the sensitivity of procurement awards to lobbying activity by approximately 23%. 

As with any work, this paper has limitations. First, the dependent variable in most of the 

empirical tests is defined as the natural log of the procurement dollar-lobby expense ratio. This ratio 

proxies for the sensitivity of procurement contracts to lobbying expense. If this ratio is not a valid proxy, 

then the results may not be convincing. To support the use of this proxy, Goldman et al. (2013) find a 

positive relationship between procurement awards and political activism and I find a similar positive 

correlation between procurement awards and lobbying (Table 4). This suggests that procurement 

awards are sensitive to lobbying activity. Second, I use several shocks to satisfy the exogeneity 

requirements for the empirical analysis; however, they may not satisfy the “only through condition” as 

described by Angrist and Pischke (2009). The only through condition requires that the channel through 

which the treatment (Obama’s memorandum, the formation of the DHS, and Hurricane Katrina) affects 

the dependent variable (procurement-lobby ratio) must be “only through” a change in the variable of 

interest (contract competition). If the treatment impacts another variable, observed or unobserved, 

causality may run through this variable and not the variable of interest. To mitigate the risk of not 

satisfying the only through condition, I control for observable firm characteristics and unobservable 
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time-invariant firm characteristics in the empirical tests. I also use several independent shocks to 

competition for robustness. 

This paper contributes to the literature on firm political connections’ and corporate outcomes. 

Political connections have generally been found to have a positive effect on firms. These connections are 

shown to increase firm value (e.g., Fisman, 2001, and Akey, 2015), awards of procurement contracts 

(Goldman et al., 2013) and favorable contract details (Brogaard et al., 2015) while they reduce cost of 

equity capital (Boubakri et al., 2012). The probability of a government bailout is heightened by political 

connections (e.g., Faccio et al., 2005, and Duchin and Sosyura, 2012), and these connections have been 

found to reduce fraud detection (Yu and Yu, 2011), quality of earnings (Chaney et al., 2010), SEC 

enforcement actions and penalties if prosecuted (Correia, 2014). Conversely, political connections 

reduce physical and intellectual property investment (Cohen and Malloy, 2015) and corporate 

investment (Cohen et al., 2011). 

The political connections literature varies on how to define connections between government 

and corporations. For example, Hill et al. (2013) use lobbying expenditures, Akey (2015) uses political 

action committee contributions, and Goldman et al. (2013) connect board members with politicians. 

Tahoun (2013) studies the bilateral connection between firms that contribute to political campaigns and 

US senators who hold shares of publicly traded firms, and Faccio and Parsley (2009) define a connection 

based on the overlap between politicians’ hometowns and firms’ headquarters. Schoenherr (2014) uses 

alma mater connections. I use lobby expenditures as the economic magnitude is large and significantly 

higher than that of campaign contributions (Bombardini and Trebbi, 2012). In addition, lobbying is much 

more prevalent than political action committee donations (PACs) by firm PACs to politician PACs. Akey 

(2014) reports that there are approximately 700-800 firms per year that make PAC contributions to 
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election PACs. In contrast, in my sample there are approximately 40% more firm-year observations for 

lobbying firms.1    

The paper is organized as follows. Section I reviews the US Federal procurement environment 

and details three shocks that have caused a change in competition for government contracts. Section II 

describes the data and Section III presents the empirical methodology. I present the results in Section IV 

and Section V concludes. 

  

2.1 I. Government Procurement and Contract Competition 

I briefly outline the US Federal Government’s procurement process in Section I.A. I then provide 

evidence to suggest that government procurement contracting is not always a fair and just process and 

that various steps have been taken to improve government procurement. Section I.B reviews a March 9, 

2004 Presidential memorandum to departmental heads related to US federal procurement. I offer 

anecdotal evidence supporting the assumption that competition for government contracts increased 

and, in particular, that it increased for firms that contract with the DLA. Section I.C describes the 

formation of the DHS and the departments that were most affected by its formation. I then discuss why 

these departments saw a reduction competition for contracts that they issued. Finally, I review the 

impact of Hurricane Katrina and how the subsequent influx of federal spending caused an increase in 

competition for government contracts in Section I.D. 

2.1.1 I.A. US Federal Government Procurement 

The US Federal Government procurement process begins with a request for proposal (RFP) by a 

contracting officer. The RFP identifies the general details of the contract including the product or service 

                                                           
1 Akey (2014) reports an average of 743 firm PAC to Election PAC contributing firms. My sample includes an 
average of 1,041 lobbying firms per year.   
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to be procured, length of the project, selection method to be used, and submission deadline. (Hui, et al., 

2016). Proposals are evaluated based on several criteria with the bid price taking significant weight in 

the decision (Keyes, 2004). Other non-monetary factors that contribute to the bid evaluation include the 

contractor’s perceived ability to properly execute the contract and the contractor’s past performance. 

For large or complex contracts, the contracting officer may open discussions with contractors that have 

submitted a competitive bid. Following discussions, contractors may be asked to submit a final bid that 

the contracting officer evaluates and then selects a contractor. See Keyes (2004) for a detailed 

explanation of the US Government’s procurement procedures.   

There is much anecdotal evidence to suggest that government procurement is not always a 

competitive and fair process. For example, billions of dollars from the American Recovery and 

Reinvestment Act funds were given in noncompetitive contracts (Lipowicz, 2009). Additionally, 

government officials have been arrested for bribery related to procurement (“Former supervisory 

contracting officer arrested in navy bribery scandal,” 2015). Central to arguments in favor of the US 

Government’s use of contractors is the level of competition for contracts. Advocates for a competitive 

procurement process point to cases in which noncompetitive contracts were awarded and later found to 

be the result of government corruption. For example, in October of 2004, Darleen Druyun, former 

Principal Deputy Undersecretary of the Air Force for Acquisition, pled guilty for her role in inflating the 

price of Air Force Tankers sold to the US Air Force by Boeing (Lueng, 2004). The former CEO of Boeing, 

Michael Sears, was fired and sentenced to prison while Boeing paid a $615 million fine (Wayne, 2005). 

However, competition can come at a cost, as highlighted in the Competition and Contracting Act of 

1984, which requires “full and open competition” as opposed to “maximum competition” as the costs 

associated with maximum competition may not outweigh the benefits.2 

                                                           
2 Costs include delayed agency operations and administrative costs associated with soliciting and evaluating offers 
(Manuel, 2011).  
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Controversies surrounding US Federal procurement are neither novel nor limited to recent 

decades. Benjamin Franklin once said, “There is no kind of dishonesty into which otherwise good people 

easily fall, than that of defrauding the government” (Benjamin Franklin quoted by Miller, 1992). Keeney 

(2007) documents the history of American public procurement and finds that waste and fraud by 

government employees and contractors existed in colonial days just as it does today. Attempts to 

increase competition for government contracts began with the election of Robert Morris to the position 

of superintendent of finance in 1781. Morris initiated a process of inviting sealed bids for government 

contracts (Keeney, 2007). More than two centuries later, President Bill Clinton signed into law the 

Federal Acquisition Reform Act of 1996 to improve procurement procedures.  

During the late 2000s, procurement policies again came under scrutiny, particularly the use of 

noncompetitive contracts and contracts for services. For example, in January of 2009, Defense Secretary 

Robert Gates stated that procurement reform was a priority for the DOD (Jochum, 2009). Similarly, 

Schooner and Greenspahn (2008) criticize the level of outsourcing in the DHS, which rose by 337% from 

$5 billion to $15 billion over the years 2003 to 2006. Schooner and Greenspahn (2008) also document 

the rise in service contracts by the DHS, as well as the DOD, and describe how government employees 

and contractors are becoming indistinguishable from one another. For instance, some service 

contractors can make discretionary decisions once limited to government employees. The sections to 

follow discuss several events that caused a significant change the competition for US federal 

government procurement contracts.  

2.1.2 I.B. Presidential Memorandum on March 4, 2009 

On March 4, 2009, President Barack Obama issued a government contracting memorandum to 

the heads of the executive departments and agencies. This memorandum highlighted the increase in the 

US Government’s reliance on private contractors and the increased use of noncompetitive and cost-

reimbursement contracts. Obama stated the following:  
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“Reports by agency Inspector General, the Government Accountability Office (GAO), and 

other independent reviewing bodies have shown that noncompetitive and cost-

reimbursement contracts have been misused, resulting in wasted taxpayer resources, 

poor contractor performance, and inadequate accountability of results.”  

Obama insisted that, “[w]hen awarding Government contracts, the Federal Government must strive for 

an open and competitive process.” In his memorandum, Obama called on the Director of the Office of 

Budget and Management (OBM), in collaboration with the heads of other US Federal agencies, to issue 

specific government-wide guidance to limit the use of noncompetitive contracts.3  

Obama’s memorandum was unforeseen by the procurement community (Lipowicz, 2009). 

Legislative actions also followed the memorandum. For example, the Weapon System Acquisition 

Reform Act was passed on May 22, 2009, and included a section (section 202) dedicated to ensuring 

competition of major defense acquisition programs. Similarly, two important memorandums related to 

competition were issued later in 2009 that referred to Obama’s memorandum. First, on July 29, 2009, a 

memorandum to department and agency heads was issued stating that departments must reduce the 

share of procurement dollars awarded through high-risk contracts by 10% in FY 2010. Second, on 

October 27, 2009, a memorandum was issued to chief acquisition officer and senior procurement 

executives titled “Increasing Competition and Structuring Contracts for Best Results.” This memorandum 

presents guidelines to: 1. Maximize contract competition and choose the appropriate contract type; 2. 

Mitigate risk when noncompetitive contracts are used; 3. Create opportunities to transition to 

competitive contracts. Thus, US Federal Departments began changing the way in which they procured 

goods and services. 

                                                           
3 Specifically, Obama called on the Director of the OBM to collaborate with the Secretary of Defense, the 
Administrator of NASA, the Administrator of General Services, and the Director of the Office of Personnel 
Management. 
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Not all departmental agencies were equally effected by the memorandum. For example, the 

DLA was particularly impacted due to its unique role within the DOD. As the name implies, the DLA 

provides supplies and logistical support to other DOD agencies and is therefore very active in procuring 

goods and services. In fact, the DLA has an international supply chain network and manages almost 5 

million different products (Meehan, 2009). Obama’s memorandum of March 4, 2009, was followed by a 

second memorandum on July 29, 2009, requiring departments to increase the use of competitive 

contracts by 10% during FY 2010. This departmental requirement allowed for variability of the impact, at 

the agency-level within the department, at the discretion of the department head and senior officials. 

The DLA is an obvious candidate for a significant change in competition as more than 40% of the DOD’s 

contracts are awarded by the DLA, and coordinating improved procurement systems within one agency 

is likely easier than across agencies. 

2.1.3 I.C. Department of Homeland Security 

The DHS was created by the Homeland Security Act of 2002 on November 25, 2002 in response 

to the September 11, 2001 terrorist attacks. The role of the DHS is to safeguard the US from terrorist 

attacks and other disasters.4 The act merged 22 diverse government agencies to create the DHS in, 

arguably, the most significant government reorganization since the formation of the DOD (Baldinelli, 

2002).  

Of the major US Federal Departments, three were particularly affected: the DOT, DOJ, and 

Treasury. The DHS integrated the US Coast Guard and the Transportation Security Administration from 

the DOT; the Office for Domestic Preparedness, Immigration, and Domestic Emergency Support Teams 

from the DOJ; and the Federal Law Enforcement Training Center, US Customs, and US Secret Service 

from the Treasury. The extensive and time-sensitive reorganization within the DOT, DOJ, and Treasury 

                                                           
4 http://www.allgov.com/departments/department-of-homeland-security?detailsDepartmentID=571 
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influenced competition for procurement contracts that these departments issued. The Competition in 

Contracting Act (1984) states that when contracts must be awarded in a time sensitive situation, 

competition requirements can be dropped in favor of expedited contract delivery. Manuel (2011) 

reviews the circumstances that permit noncompetitive contracts. One such circumstance is called 

“Unusual and Compelling Circumstances” which says that noncompetitive contracts can be used when,  

“The agency’s need for property or services is of such an unusual and compelling urgency 

that the government would be seriously injured unless the agency is permitted to limit 

the number of sources from which it solicits bids or proposals.”  

By the definition above, the formation of the DHS qualifies as “unusual and compelling urgency” given 

that the September 11th terrorist attacks precipitated its formation and due to the threat of terrorist 

attacks during the years that followed. Therefore, I expect that the formation of the DHS caused a 

decrease in competition for contracts issued by the DOT, DOJ, and Treasury after the Homeland Security 

Act of 2002. 

2.1.4 I.D. Hurricane Katrina 

Hurricane Katrina (August 23, 2005) was the most devastating natural disaster in US history with 

damages exceeding $100 billion (“Hurricane Katrina Statistics Fast Facts,” 2016). On August 27, 2005, 

President George W. Bush declared a state of emergency in Louisiana after Katrina hit the Gulf coast 

(Office of the Press Secretary, 2005). Similarly, Governor Bob Riley received approval from President 

Bush to declare regions of Alabama a federal disaster area (Nolan, 2005) and Governor Ronnie 

Musgrove declared a state of emergency in Mississippi (“The Storm, 14 Days A Timeline”, 2005). After 

Katrina, there were government appropriations, estimated to be more than $100 billion, in affected 

areas (Hoople, 2013). 
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Intuitively, the demand shock due to federal spending in the affected states may cause an influx 

of contractors to the area. Supporting this claim, discussions with a former employee of a large US 

federal government contractor suggest that contractors that had not operated in the affected states 

began bidding on Katrina-related contracts due to the significant increase in government spending. 

Therefore, I expect that competition for federal government contracts increased in Louisiana, Alabama, 

and Mississippi after Hurricane Katrina, compared to other states. Thus, the hurricane becomes my third 

example of a sudden and unexpected change to the competitive environment. 

 

2.2 II. Data and Summary Statistics 

Procurement data are available through the website USAspending.com. The website acts as a 

point of entry for the Federal Procurement Data System—Next Generation (FPDS-NG), which aggregates 

US Federal procurement contracts. These data have been used in previous studies in financial economics 

(e.g., Goldman et al., 2009) as well as information systems (e.g., Whitmore, 2014), strategy (e.g., 

Flammer, 2015) and accounting (e.g., Mills et al., 2013). The FPDS-NG is a comprehensive database of 

government contracts with a value greater than $3,000 ($25,000 before 2004) with the exception of 

contracts solicited by the US Postal Service and certain other legislative and judicial branch organizations 

(Goldman et al., 2013). For each contract, the database provides the contract awardee, the value of the 

contract, the number of offers received, the product or service description, the issuing department, as 

well as other details. The data does not, however, indicate the firms that submitted a bid but were not 

awarded a contract or the value of unsuccessful bids.  

Using contract-level data, I can estimate the overall level of competitiveness for government 

contracts over the years 2001 to 2014.  Figure 1 illustrates the proportion of competitive contracts 

awarded by the US Federal government from 2001 to 2014. The figure shows that the percent of 



18 
 

competitive contracts increased by approximately 75% (54%) from 2008 to 2010 as calculated using 

equal (value) weighted contracts. This figure provides evidence that there was an increase in 

competition after Obama’s memorandum. The dramatic decrease in the use of competitive contracts 

over the years 2001 to 2008 provides justification for President Obama’s concern over the use of 

noncompetitive contracts.  

INSERT FIGURE 1 

I identify publicly traded companies in the FPDS-NG data by using a fuzzy matching algorithm to 

match the name of the contractor with a list of publicly traded company names from Compustat. I 

remove firms that are a poor match and manually check each remaining match to determine if the 

match is correct. Over the period 2001 to 2014, there were a total of 3,479 publicly traded government 

contractors. Although public firms constitute less than 3% (3,479/153,077) of non-small business 

government contractors, they were awarded approximately 61.7% ($2.10 trillion/$3.40 trillion) of 

government contracts. Table 1 lists the top 10 federal agencies and publicly traded companies ranked by 

procurement dollars spent and dollar amounts of contracts awarded, respectively.  

INSERT TABLE 1 

Table 1, Panel A shows that the DOD awards the greatest amount of procurement to public 

companies with a value exceeding $1.7 trillion. Given the concentration of procurement in the DOD, it is 

unsurprising that the largest Federal Government contractors are in the defense industry as indicated in 

Panel B. The five largest contractors—Lockheed Martin ($345 billion), Boeing ($200 billion), Raytheon 

($167 billion), General Dynamics ($155 billion), and Northrop Grumman ($147 billion)—represent 

approximately 44% of the total value of procurement contracts awarded by the Federal Government.5  

                                                           
5 Many of the results are replicated after dropping DOD contractors. Further discussion is provided in the Empirical 
Results section.  
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The contract data are detailed to the granularity of the product procured. Item codes follow the 

classification as outlined in the Federal Procurement Data System Product and Service Code Manual. 

Codes are separated into R&D codes (codes beginning with letter A), service codes (codes beginning 

with letters B–Z except for I and O), and product codes (codes beginning with numbers). Codes are 

further subcategorized to offer additional granularity. For example, code J014 refers to Maintenance, 

Repair, and Rebuilding of Equipment (J0)–Guided Missiles (J014).  

INSERT TABLE 2 

Table 2 Panel A shows the distribution of service and goods contracts for all publicly traded 

contractors. Goods contracts are more common than service contracts, representing 76.5% and 23.5% 

of the total number of contracts, respectively. Panel B presents the types of contracts awarded. Full and 

Open Competition contracts (54.8%) are most common, followed by Not Competed contracts (15.6%). 

Also common are Competitive Delivery Orders, Competed Under SAP, and Not Competed Under SAP 

where “SAP” refers to the Federal Government’s simplified acquisition procedure.6 Full and Open 

Competition After Exclusion of Sources contracts occur when the agency requires dual sourcing for 

goods or services or there are set-asides for small businesses. These contracts are commonly used by 

the DOD to hedge against contract delivery risk from an individual company (Manuel, 2011). Contracts 

are defined as noncompetitive if they receive only one bid, are cost-reimbursement contracts, or are 

time and material/labor-hours contracts.7 

Table 2 Panel C shows the mean ($1.02 million) contract value, the mean (2.43) number of 

competitors that submitted a bid for the contract,8 and the percent of competitive contracts (38.18%). 

Panel D lists the US states and the number and percent of procurement contracts executed in each state 

                                                           
6 For a detailed explanation of the simplified acquisition procedure, see Manuel (2011) or the federal acquisition 
website at: https://www.acquisition.gov. 
7 This follows the definition of “high risk” contracts defined in Obama’s March 9, 2009 memorandum. 
8 This includes all contracts: competitive and noncompetitive. 
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during the sample period. Several of the most populated states have a large proportion of the contracts, 

including California (11.79%), Texas (6.52%), and Florida (5.22%). However, smaller states, such as 

Virginia (5.02%) and Maryland (4.77%), have a disproportionate number of contracts executed in the 

state. This is likely due to their proximity to Washington, DC, and the fact that three of the five largest 

government contractors—Lockheed Martin (MD), Northrop Grumman (VA), and General Dynamics 

(VA)—have their headquarters in Virginia or Maryland.   

Lobby data come from the US Senate website.9 Lobby data are aggregated by other sources 

including OpenSecrets.org run by the Center for Responsible Politics, which sources its data from the US 

Senate. These data include the names of the lobbyist, names of the clients that contracted the lobbyist, 

the amount billed to the clients, and other contract details. Matching the lobby data to publicly traded 

companies involves a process similar to that used for the procurement data. The names of the lobbying 

firms are matched to publicly traded companies using a fuzzy matching algorithm. I then remove firms 

that are a poor match and manually check each remaining match to determine if the match is correct.  

Financial statement variables for government contractors are from the Compustat Annual 

Fundamentals database. I remove financial and utility firms and constrain the sample to domestic US 

firms. Financial and utility firms are removed as they operate in regulated industries where financial 

reporting requirements differ significantly from those of other publicly traded firms. Foreign firms are 

removed as they face greater restrictions in participating in Federal Government contracting through 

federal legislation such as the Buy American Act of 1933, the Berry Amendment, and the American 

Recovery and Reinvestment Act of 2009. I also drop firms without stock market data and firms with 

revenue and assets less than $10 million.10 All control variables are winsorized at the 1% level and I 

                                                           
9 http://www.senate.gov/legislative/Public_Disclosure/database_download.htm 
10 These cuts reduce the sample of government contractors by approximately 1.2%. 



21 
 

remove the top 1% of contracts from the sample to mitigate concerns of several large contracts driving 

the empirical results.11 

I restrict the sample to firms that contract with the US Federal Government and those that have 

non-zero average lobbying expense over the past three years. This restriction is important as the 

dependent variable in most of the empirical tests is the ratio of procurement award dollars to lobbying 

expenditures; for the ratio to be defined, the numerator and denominator must be non-zero. This 

restriction results in a sample of 2,260 firm-years from 2001 to 2014. Table 3 provides summary 

statistics for selected variables.  

INSERT TABLE 3 

Table 3 shows that the average firm has a procurement-lobby ratio of 1,542. The dependent 

variable for most of the empirical tests in the natural log of the procurement-lobby ratio. Figure 2 shows 

a histogram of the procurement-lobby ratio (log). The ratio varies significantly from 0.565 to 12.5, 

however on average, the ratio is 4.2. Evidence of the suitability of the procurement-lobby ratio as a 

proxy for the sensitivity of procurement awards to lobbying expense is provided in Section III.  

Table 3 shows that the mean competition is 0.321, meaning that approximately 32% of a firm’s 

awarded contracts were offered using a competitive procurement process.12 The average firm in the 

sample is relatively large and has a market value over $5 billion,13 it holds 14.1% of its assets in cash, it 

has 19.9% long-term debt, and it spends 6% of its revenue on capital expenditures. Average profitability 

for firms in the sample is 12.4% and the average market-to-book ratio is 1.568. Firms in the sample do 

not reflect the average Compustat/CRSP firm, as they are larger and more profitable, which further 

justifies using only government contractors in the analysis.14  

                                                           
11 The results are not qualitatively different using all contracts. 
12 A contract is classified as noncompetitive if it was awarded noncompetitively or received only one bid, is a cost-
reimbursement contract, or is time and material/labor-hours contract. 
13 exp(8.543)*1,000,000 
14 For example, using non-contractors as a control group is likely inappropriate.  
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INSERT FIGURE 2 

 

2.3 III. Research Design 

 This paper exploits three natural experiments to identify exogenous changes in competition for 

government contractors to estimate the effect of competition on the sensitivity of procurement dollars 

to lobby expense as outlined in Sections I.B-I.D. In this section, I present empirical specifications that are 

general and can be adapted to each competitive shock. The dependent variable in most of the empirical 

tests is the procurement–lobby ratio (P/L). I define this ratio as 

P

L
=  ln (1 + 𝐴𝑛𝑛𝑢𝑎𝑙 𝑃𝑟𝑜𝑐𝑢𝑟𝑒𝑚𝑒𝑛𝑡 𝐷𝑜𝑙𝑙𝑎𝑟𝑠 3 𝑌𝑒𝑎𝑟 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐿𝑜𝑏𝑏𝑦 𝐸𝑥𝑝𝑒𝑛𝑠𝑒)⁄  

where Annual Procurement Dollars is the annual dollar value of US Federal Government contracts 

awarded to a firm during the year and 3 Year Average Lobby Expense is the mean government lobbying 

expense in the current year and previous two years.15 To normalize the data, I use the natural logarithm 

of this ratio in the empirical tests. The procurement–lobby ratio captures the sensitivity of procurement 

awards to lobbying expense. When the ratio is high (low), procurement awards are sensitive 

(insensitive) to lobbying activities, meaning that the firm is receiving more contract dollars given the 

amount spent on lobbying. The ratio is a proxy for the sensitivity of procurement dollars to lobbying 

expense as the motivation behind the firm’s lobbying is unknown. However, the proxy and true 

sensitivity should be positively correlated. For example, a contractor may lobby the government to 

influence procurement contract awards but it may also lobby for unrelated legislation. Because lobby 

expenditures can be focused on many government decisions, not only procurement awards, this proxy 

                                                           
15 One is added to the lobby-procurement ratio because 86 observations have a lobby-procurement ratio less than 
one. Results are unchanged if these observations are dropped.  
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may be a noisy estimate of the true sensitivity of procurement to government lobbying; therefore, 

creating a bias against finding statistically significant results.   

While lobbying may result in other benefits to the firm, unrelated to procurement, I present 

evidence that this ratio is a valid proxy for the sensitivity of procurement awards to government 

lobbying. Prior work by Goldman et al. (2013) finds that political connections are positively correlated 

with procurement contract awards. In Table 4, I test a simple specification of the effect of lobbying on 

procurement that corroborates the finding by Goldman et al., (2013). The dependent variable in the 

table is the annual value of government contract awards to the contractor scaled by total revenue and 

Lobby $ (Log) is the natural logarithm of the firm’s lobbying expense. The positive coefficient on Lobby $ 

(Log) suggests that procurement awards and lobbying are positively correlated. This finding supports 

using the procurement-lobby ratio as a proxy for the sensitivity of government contract awards to 

lobbying.  

INSERT TABLE 4 

Most of the empirical tests use what is essentially a difference-in-differences (DiD) methodology 

to estimate the effect of a shock on treatment firms. I vary the definition of Treat and Post in the 

equation below across tests in the empirical analysis; however, this does not change the format of the 

general DiD specification. Equation 1 presents the DiD specification that is adapted to the various 

settings.  

𝑃
𝐿⁄

𝑖𝑡
= 𝛽𝑃𝑜𝑠𝑡 × 𝑇𝑟𝑒𝑎𝑡𝑖𝑡 + 𝜃𝑇𝑟𝑒𝑎𝑡𝑖 + 𝛾𝑃𝑜𝑠𝑡𝑡 + 𝛿𝑋𝑖𝑡 + 휀𝑖𝑡 (1) 

where 𝑃 𝐿⁄
𝑖𝑡

 is the procurement–lobby ratio for firm i at time t, 𝑇𝑟𝑒𝑎𝑡𝑖 is an indicator variable equal to 

one if the firm is a treatment firm. In Section IV.B the treatment group consist of DLA contractors; in 

Section IV.C, treatment firms are those that primarily contract with DHS-affected departments; and in 

Section IV.D treatment firms are those that contracted in Alabama, Mississippi, and Louisiana before 

Hurricane Katrina. 𝑃𝑜𝑠𝑡𝑡 is an indicator variable equal to one if the year is after the shock. In Section 
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IV.B, IV.C, and IV.D 𝑃𝑜𝑠𝑡𝑡 is equal to one for the years after 2009, 2003, and 2005, respectively. Further 

details regarding the application of Equation 1 in the various settings are provided in Section IV. 𝑃𝑜𝑠𝑡 ×

𝑇𝑟𝑒𝑎𝑡𝑖𝑡 is the interaction of 𝑇𝑟𝑒𝑎𝑡𝑖 and 𝑃𝑜𝑠𝑡𝑡, 𝑋𝑖𝑡 is a vector of control variables, and 휀𝑖𝑡 is an error 

term. The 𝛽 coefficient is the DiD estimator and captures the effect of the shock on the procurement–

lobby ratio of the treatment group, controlling for the pre-shock difference. Such that, 

𝛽 = (𝑃
𝐿⁄

𝑇𝑟𝑒𝑎𝑡,   𝑃𝑜𝑠𝑡
− 𝑃

𝐿⁄
𝐶𝑜𝑛𝑡𝑟𝑜𝑙,   𝑃𝑜𝑠𝑡

) − (𝑃
𝐿⁄

𝑇𝑟𝑒𝑎𝑡,   𝑃𝑟𝑒
− 𝑃

𝐿⁄
𝐶𝑜𝑛𝑡𝑟𝑜𝑙,   𝑃𝑟𝑒

) 

Equation 1 collapses to Equation 2 when firm and year fixed effects are added to the specification. 

𝑃
𝐿⁄

𝑖𝑡
= 𝛽𝑃𝑜𝑠𝑡 × 𝑇𝑟𝑒𝑎𝑡𝑖𝑡 + 𝛼𝑖 + 𝛼𝑡 + 𝛿𝑋𝑖𝑡 + 휀𝑖𝑡  (2) 

where the variable definitions follow those in Equation 1 and 𝛼𝑖 and 𝛼𝑡 are firm and year fixed effects, 

respectively. In Equation 1, the 𝜃 coefficient on the 𝑇𝑟𝑒𝑎𝑡𝑖 is subsumed by the firm fixed effect 𝛼𝑖, and 

the 𝛾 coefficient on the 𝑃𝑜𝑠𝑡𝑡 is subsumed by the year fixed effect 𝛼𝑡. 𝛾 is subsumed because there is 

no cross-sectional variation in the Post indicator variable. This specification controls for the fixed 

difference between treatment and control firms through the firm fixed effect. The coefficient 𝛽 retains 

the interpretation from Equation 1: the impact of the shock on the treatment firms. The empirical 

analysis varies the use of fixed effects between Equation 1 and Equation 2. 

 I include several time-varying firm-level control variables in Equations 1 and 2. I follow Goldman 

et al. (2013) and control for size, investment, and growth options. All control variables are lagged by one 

year and variables in parentheses are Compustat variables. Size is the natural log of total assets (ln(AT)); 

controlling for other measures of size, e.g. market capitalization, does not qualitatively change the 

results. CapEx is the firm’s capital expenditure scaled by assets and controls for investment in fixed 

assets (CAPX/REVT). Market-to-Book is the firm’s market-to-book ratio and controls for growth options 

((DLTT+DLC+(PRCC_F × CSHO)+PSTKL-TXDBCL)/AT). In addition to these variables, I control for the firm’s 

liquidity, leverage, and profitability. Cash is the cash and marketable securities on a firm’s balance sheet 

and controls for liquidity (CHE/AT). Debt is the firm’s long-term debt scaled by assets and controls for 
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leverage (DLTT/AT). ROA is the firm’s return on assets and controls for profitability (OIBDP/AT). Ex ante, 

it is difficult to predict how these control variables may affect the procurement-lobby ratio; however, I 

include them as they may correlate with the error term in Equations 1 and 2 causing biased and 

inconsistent coefficient estimates.   

2.4 IV. Empirical Results 

This section presents the results from implementing the regression equations in Section III. The 

tests in this section answer the research question, “Does competition for government contracts affect 

the procurement–lobby relationship?” Anecdotal evidence suggests that an increase in competition 

reduces favoritism between government officials and corporations and is associated with improved 

procurement outcomes, from the perspective of the government and the citizenry (e.g., Manuel, 2011). 

Therefore, a negative relationship may exist between competition and procurement–lobbying 

sensitivity. Said differently, as competition increases, the procurement benefits associated with lobbying 

may decrease.  

 Several exogenous shocks to competition are tested in the sections to follow. I first justify the 

shock by testing if the shock directly influences the competition for procurement contracts. I then use 

the shock in a DiD specification to estimate the causal effect of a change in competition on the 

procurement-lobby ratio. Section IV.A tests the effect of Obama’s March 9, 2009, memorandum using 

within-DOD variation of the memorandum’s effect. Section IV.B exploits the formation of the DHS and 

the resulting change in competition on three affected agencies: the Department of Transport (DOT), 

Department of Justice (DOJ), and Treasury Department (Treasury). Section IV.C shows the spending and 

competition impact of Hurricane Katrina on Louisiana, Mississippi, and Alabama and the resulting effect 

on the procurement–lobby ratio within the affected states. 
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The Empirical Results section ends with a series of robustness tests in Section IV.D where I 

estimate cross-sectional and time-series placebo tests. These two types of placebo tests confirm that 

the shock affects only the treatment firms (cross-sectional placebo) and that the treatment firms are 

only affected during the shock years (time-series placebo). 

   

2.4.1 A. Obama’s March 9, 2009, Memorandum: Dept. of Defense and its 

Agencies 

 Obama’s memorandum to departmental agency heads on March 9, 2009, changed the way in 

which federal departments procured goods and services. In particular, Obama highlighted the increasing 

use of noncompetitive procurement contracts and demanded that action be taken to increase 

competition for government contracts. Figure 1 shows the decline of competitive contracts awarded by 

all US Federal Government agencies before 2009 as well as the dramatic increase in competition after 

2009. I formally estimate the effect of Obama’s memorandum on the entire sample of government 

contractors that lobby using Equation 3. 

𝑃
𝐿⁄

𝑖𝑡
= 𝛽𝑃𝑜𝑠𝑡𝑡 + 𝛼𝑖 + 𝛿𝑋𝑖𝑡 + 휀𝑖𝑡 (3) 

where i indexes the firms and t indexes time. 𝑃 𝐿⁄
𝑖𝑡

 is the procurement–lobby ratio for firm i at time t, 

𝑃𝑜𝑠𝑡𝑡 is an indicator variable equal to one if the year is after 2009, 𝛼𝑖 is a firm fixed effect, 𝑋𝑖𝑡 is a vector 

of control variables, and 휀𝑖𝑡 is an error term. The coefficient 𝛽 captures the effect of Obama’s 

memorandum and the associated increase in competition on the procurement–lobby ratio. I predict that 

𝛽 will be negative, suggesting that an increase in competition decreases the sensitivity of procurement 

awards to lobbying. This specification does not control for macro-level shocks, through year fixed 

effects, as the Post variable would be subsumed by these fixed effects. Control variables includes those 

described in Section III.  

INSERT TABLE 5 
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 Table 5 provides the first evidence that an increase in competition negatively affects the 

sensitivity of procurement awards to lobbying expenses. The negative coefficient on the Post variable 

suggests that the procurement–lobby ratio was negatively affected after Obama’s memorandum. The 

intercept captures the average procurement–lobby ratio before Obama’s memorandum. For example, in 

Column 3 the intercept of 7.05 implies that the average firm’s procurement-lobby ratio was 

approximately 1,152 before Obama’s memorandum, controlling for observable firm characteristics.16 

Table 5 varies the use of control variables and fixed effects, culminating in a firm-fixed effect regression 

in Column 4. The coefficients on the control variables are stable in Columns 2 and 3 however they are 

insignificant in Column 4 due to the firm fixed effects. The coefficient on Post varies between -.243 and -

.473, depending on the specification, implying that memorandum resulted in a reduction of 

procurement sensitivity to lobbying by approximately 24% to 47%. Column 4 highlights the robustness 

of the results where the coefficient on Post remains statistically significant despite the high explanatory 

power of the specification.   

 Table 5 provides suggestive evidence that the competition shock associated with Obama’s 

memorandum caused a decrease in the procurement–lobby ratio; however, Obama’s competition shock 

may be correlated with other macro-shocks that could affect the procurement–lobby ratio. To mitigate 

this concern, I exploit a quasi-experiment that includes only DOD contracts, which represent 

approximately 75% of total government procurement spending (Table 1 Panel A), and partition the 

contractors based on the DOD agency with which they contract. The DOD comprises several agencies 

including the Department of the Army (Army), Department of the Navy (Navy), Department of the Air 

Force (Air Force), Office of the Secretary of Defense (OSD), and the Joint Chief of Staff. Over 90% of DOD 

contract spending is through the Army (21.2%), Navy (24.5%), Air Force (12.9%), and DLA (41.4%) which 

                                                           
16 exp(7.05)-1 = 1151.8 
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operates under the command of the OSD.17 This quasi-experiment allows for the inclusion of year fixed 

effects which control for aggregate macro shocks. 

 Section I.B argues that DLA contracts should be more sensitive to Obama’s memorandum 

compared to the Army, Navy, and Air Force. To determine if the change in competitive contracts was 

greater for the DLA compared to the other major DOD departments (Army, Navy, and Air Force; hereon: 

other DOD agencies), I calculate the first difference within each group (before and after Obama’s 

memorandum). The DLA (other DOD agencies) increased the use of competitive contracts by 

approximately 10.8 (5.3) percentage points after Obama’s memorandum. The second difference is 

between the DLA and other DOD agencies. This difference of 5.5 (10.8–5.3) percentage points suggests 

that the DLA increased the use of competitive contracts by greater than two times that of other 

agencies.18 This simple calculation suggests that Obama’s shock had a much greater effect on the DLA 

than on other agencies.   

 Next, I compare firms that supply the treatment agency (DLA) and control agencies (other DOD 

agencies) before the shock. I classify firms as treatment firms if greater than 75% of their DOD 

procurement was from the DLA before 2009. Similarly, I classify firms as control firms if greater than 

75% of their DOD procurement was from other DOD agencies. The result is a sample of DLA contractors 

and contractors that primarily supply the Army, Navy, and Air Force (other DOD contractors). Table 6 

compares selected variables between the DLA and other DOD contractors before Obama’s 

memorandum.  

INSERT TABLE 6 

The summary statistics in Table 6 suggest that the treatment (DLA) and control (other DOD 

contractors) firms have reasonable covariate balance in 2008, the year before Obama’s memorandum. 

                                                           
17 Percentages are calculated using equal weighted contracts.   
18 0.0554 / .0530 = 104.53% 
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Differences of means tests indicate that non-DLA contractors have a greater percent of cash on the 

balance sheet compared to DLA contractors; significant at 1%. Other covariates are similar between DLA 

and other DOD contractors at the 1% significance level. Although the pre-shock covariates are similar 

between treatment and control firms, I include these measurable time-variant controls in Equation 4 

and include firm-fixed effect to control for time-invariant firm-specific factors. Equation 4 modifies 

Equation 2 and estimates the effect of the competition shock on the procurement–lobby ratio of DLA 

contractors. 

𝑃
𝐿⁄

𝑖𝑡
= 𝛽𝑃𝑜𝑠𝑡 × 𝐷𝐿𝐴𝑖𝑡 + 𝛼𝑖 + 𝛼𝑡 + 𝛿𝑋𝑖𝑡 + 휀𝑖𝑡  (4) 

where 𝑃𝑜𝑠𝑡 × 𝐷𝐿𝐴𝑖𝑡 is an interaction variable of 𝑃𝑜𝑠𝑡𝑡 and 𝐷𝐿𝐴𝑖. 𝑃𝑜𝑠𝑡𝑡 is an indicator variable equal to 

one if the year is after 2009, and 𝐷𝐿𝐴𝑖 is an indicator variable equal to one if more than 75% of a firm’s 

procurement revenue was from the DLA.  

INSERT TABLE 7 

 Table 7 presents the results from estimating Equation 4. The variable of interest is the DiD 

estimator 𝛽 on the Post × DLA variable. 𝛽 estimates the effect of the increase in competition due to 

Obama’s memorandum on the procurement–lobby ratio of DLA contractors. The coefficient on the Post 

× DLA variable is negative and significant in all specification, suggesting that the sensitivity of 

procurement awards to lobbying activity decreases when competition for government contracts 

increases. This finding corroborates the results in Table 5 showing a negative relationship between 

competition and the sensitivity of procurement awards to lobbying expenditures. 

The coefficients on the control variables in Table 7 are relatively stable throughout the 

specifications except for Columns 4 and 5 which include firm fixed-effect. Aggregate Contract Dollars 

controls for aggregate variation in total procurement spending by year for treatment and control groups 

to ensure that variation in the procurement–lobby ratio is not driven by aggregate spending. Columns 1-

3 suggest that firm size (Size), liquidity (Cash), leverage (Debt), capital investment (CapEx), and growth 
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options (Market-to-Book) are all negatively correlated with the procurement-lobby ratio. However, 

these effects become insignificant when firm fixed effects are added to the regression (Columns 4 and 

5). The interpretation is that when controlling for time-invariant firm-specific characteristics that affect a 

firm’s procurement-lobby ratio, the control variables no longer have a statistically significant effect. 

 The intercept in Column 1 implies that the average other DOD contractor, prior to Obama’s 

memorandum, had a procurement-lobby ratio of 2,630.19 DLA contractors had a higher procurement 

sensitivity to lobbying efforts before Obama’s memorandum with a procurement-lobby ratio of 

15,771.20 Obama’s memorandum did not have a significant effect on other DOD contractors as indicated 

by the insignificant coefficient on the Post variable of .156. This result supports the DiD assumption that 

the treatment did not affect the control group. The DiD estimator on the variable Post × DLA suggests 

that Obama’s memorandum had a significant effect on DLA contractors reducing the procurement-lobby 

ratio for this group to 4,749.21 Although this is a significant decrease in the procurement-lobby ratio for 

DLA contractors the overall sensitivity of procurement awards to lobbying activity after Obama’s 

memorandum becomes similar to that of non-DLA DOD contractors at 3,074.22  

 In Table 7, and subsequent tables, I vary the use of fixed effects which subsume the treatment 

and post variables. This, however, does not affect the interpretation of the DiD coefficient which is the 

impact of the shock on treatment firms, ceteris paribus. The DiD coefficient can be used to estimate the 

percentage change in the procurement-lobby ratio due to the shock as the specification is log-linear. The 

coefficient on the variable Post × DLA varies between -0.862 (Column 5) and -1.358 (Column 2) implying 

that the shock reduced the sensitivity of procurement awards to lobbying expenditure for treatment 

firms by -58% to -74%, depending on the specification.23 

                                                           
19 exp(7.875)-1=2630 
20 exp(7.875+1.791)-1=15771 
21 exp(7.875+.156+1.791-1.356)-1=4749 
22 exp(7.875+.156)-1=3,074 
23 [exp(-.862)-1]*100=57.76%, [exp(-1.358)-1]*100=74.28% 
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2.4.2 B. Formation of the DHS: Dept. of Transport, Dept. of Justice, and the 

Treasury Department 

 Section IV A provides the first empirical evidence to suggest that an increase in competition 

causes a decrease in the sensitivity of procurement awards to lobbying activity. This section exploits a 

second exogenous shock to competition by analyzing the US Federal Departments that were most 

effected by the formation of the DHS.  

Figure 3 shows that, although the Homeland Security Act was passed in 2002, the DHS did not 

begin significant operations until 2004–2005. Prior to 2004, the DHS had awarded fewer than 10,000 

procurement contracts. However, in 2004 the number of contracts awarded exceeded 10,000 and by 

2005 the DHS was awarding more than 30,000 contracts per year.  Figure 3 also shows the drop in the 

percent of competitive contracts for the DHS-affected agencies (treatment) and those that were 

unaffected (control). In 2003, approximately 60% of all contracts issued by DHS-affected agencies were 

competitive. In 2004, the percent of competitive contracts dropped below 25% for these same agencies. 

In contrast, agencies that were relatively unaffected by the formation of the DHS saw little change in the 

percent of competitive contracts from 2003 to 2004.  

INSERT FIGURE 3 

I formally estimate the effect of the formation of the DHS on government contract competition 

for the DOT, DOJ, and Treasury using a linear probability model in Equation 5.24  

𝐶𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑣𝑒 𝐶𝑜𝑛𝑡𝑟𝑎𝑐𝑡𝑘 = 𝛽𝑃𝑜𝑠𝑡 × 𝐷𝐻𝑆𝑡𝑑 + 𝛼𝑖 + 𝛼𝑡 + 𝛼𝑗 + 𝛼𝑑 + 𝛿𝐶𝑆𝑘 + 휀𝑖𝑡 (5) 

where i indexes the firms, t indexes years, j indexes products, d indexes the department that awarded 

the contract, and k indexes the contract identifier. 𝐶𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑣𝑒 𝐶𝑜𝑛𝑡𝑟𝑎𝑐𝑡𝑘 is an indicator variable 

                                                           
24 I estimate a linear probability model as the number of fixed effects restrict the use of a probit model. 
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equal to one if the contract was awarded using a competitive procedure.25 𝑃𝑜𝑠𝑡 × 𝐷𝐻𝑆𝑡𝑑 is an 

interaction variable of 𝑃𝑜𝑠𝑡𝑡 and 𝐷𝐻𝑆𝑑. 𝑃𝑜𝑠𝑡𝑡 is an indicator variable equal to one if the year is after 

2003, and 𝐷𝐻𝑆𝑑 is an indicator variable equal to one if the contract was issued by the DOT, DOJ, and 

Treasury. 𝛼𝑗 and 𝛼𝑑 are product and department fixed effects, respectively. 𝐶𝑆𝑘 is the dollar value of the 

contract and 휀𝑘 is an error term. 𝛽 estimates the effect of the formation of the DHS on contract 

competition for contracts issued by the DOT, DOJ, and Treasury. 

INSERT TABLE 8 

Table 8 presents the results of estimating Equation 5. The negative and significant coefficient on 

the variable Post × DHS suggests that competition for government contracts decreased after the 

formation of the DHS for the DOT, DOJ, and Treasury. Column 1 does not control for the department 

issuing the contract and the Post × DHS variable has a positive, but insignificant, coefficient. This result 

suggests that omitted variables–departmental fixed effects–are correlated with the DiD estimator. 

Therefore, not including departmental fixed effects in the regression causes biased parameter 

estimates. The DiD coefficient is negative and statistically significant in Columns 2-5 implying that the 

probability of a competitive contract issued by the DOT, DOJ, and Treasury dropped after the formation 

of the DHS. Data used in Table 8 are at the contract level, which allows for a suite of fixed effects 

including firm, issuing department, year, and product. The sample includes years 2001-2008 as to not 

overlap with Obama’s 2009 memorandum. The specification also controls for the value of the contract 

(Contract Value), which is positively correlated to the use of a competitive contract.  

I test the impact of the formation of the DHS on the procurement-lobby ratio of firms that 

primarily contracted with the DOT, DOJ, and Treasury using Equation 6.  

𝑃
𝐿⁄

𝑖𝑡
= 𝛽𝑃𝑜𝑠𝑡 × 𝐷𝐻𝑆𝑖𝑡 + 𝛼𝑖 + 𝛼𝑡 + 𝛿𝑋𝑖𝑡 + 휀𝑖𝑡  (6) 

                                                           
25 In Obama’s memorandum he defines high-risk contracts as those that are awarded noncompetitively or received 
only one bid, are cost-reimbursement contracts, or are time and material/labor-hours contracts. I follow this 
definition of high-risk contracts and refer to low- (high-) risk contracts as competitive (noncompetitive). 
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where 𝑃𝑜𝑠𝑡 × 𝐷𝐻𝑆𝑖𝑡 is an interaction variable of 𝑃𝑜𝑠𝑡𝑡 and 𝐷𝐻𝑆𝑖. 𝑃𝑜𝑠𝑡𝑡 is an indicator variable equal to 

one if the year is after 2003, and 𝐷𝐻𝑆𝑖 is an indicator variable equal to one if more than 50% of a firm’s 

procurement revenue was from the DOT, DOJ, and Treasury before the formation of the DHS. I remove 

all DOD contracts from this calculation as the DOD was directly affected by the precipitating event that 

caused the formation of the DHS: the September 11th terrorist attacks. The remaining variables follow 

the definition in Equation 2. I again include only the years before 2009. I present the results of 

estimating Equation 6 in Table 9. These results are particularly insightful as the formation of the DHS 

caused a negative shock to competition. To corroborate previous results, a decrease in competition 

should have a positive effect on the procurement–lobby ratio, increasing the payoff to lobbying.  

INSERT TABLE 9 

The coefficient of interest in Table 9 is that on the Post × DHS variable, which estimates the 

effect of the decrease in competition for agencies impacted by the formation of the DHS on the 

procurement–lobby ratio. The coefficient on Post × DHS is positive and significant in all specifications, 

indicating that the procurement–lobby ratio increases for firms that contract with DHS-affected agencies 

after the decrease in competition. The coefficients on the control variables in Table 9 are similar to 

those in Table 7. Columns 1-3 suggest that firm size (Size), liquidity (Cash), leverage (Debt), and growth 

options (Market-to-Book) are all negatively correlated with the procurement-lobby ratio. When firm and 

year fixed effects are included in the regression (Column 4) coefficient estimates suggest that larger 

firms have higher procurement-lobby ratios while firms that have greater capital expenditure have 

lower procurement lobby ratios.  

Column 1 finds that the procurement-lobby ratio for non-DHS contractors before (after) the 

formation of the DHS is 4,267 (3,397) but this change is statistically insignificant.26 The procurement-

                                                           
26 exp(8.359)-1=4267; exp(8.359-.228)-1=3397 
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lobby ratio for DHS contractors before (after) the formation of the DHS is 3,526 (6,653).27 The 

insignificant coefficient on the DHS variable implies that the DHS and non-DHS contractors did not have 

significantly different procurement-lobby ratios before the formation of the DHS. Similarly, the 

insignificant coefficient on the Post variable suggest that the formation of the DHS did not affect the 

procurement-lobby ratios of the non-DHS contractors. The economic significance of the formation of the 

DHS is large. The DiD estimator on the Post × DHS varies from 0.697 (Column 4) to 1.042 (Column 3) 

which implies that the shock more than doubled the procurement-lobby ratios of DHS contractors.28  

 

2.4.3 C. Hurricane Katrina: Effect on Louisiana, Mississippi, and Alabama 

 Figure 4 shows the annual number of contracts issued by the US Federal Government, scaled by 

the number of contracts in 2001, for Louisiana, Mississippi, and Alabama (treatment states) and all other 

states (control states). Prior to Hurricane Katrina, which made landfall on August 25, 2005, the number 

of contracts in the treatment states grew at a similar rate to those in control states. In 2005, the trend 

diverged significantly as treatment states began awarding more contracts. By 2007, treatment states 

awarded approximately nine times the number of contracts awarded in 2001 while control states 

awarded less than four times the number of contracts. By 2009, the number of contracts awarded in 

treatment states stabilized to a level similar to that of control states. 

INSERT FIGURE 4 

 The significant increase in federal contracts in the Katrina-affected states was followed by an 

increase in competition for contracts. I estimate a linear probability model in Equation 7 and estimate 

the effect of hurricane Katrina on competitive contracts in Louisiana, Mississippi, and Alabama.  

𝐶𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑣𝑒 𝐶𝑜𝑛𝑡𝑟𝑎𝑐𝑡𝑘 = 𝛽𝑃𝑜𝑠𝑡 × 𝐾𝑎𝑡𝑟𝑖𝑛𝑎𝑠𝑡 + 𝛼𝑖 + 𝛼𝑡 + 𝛼𝑗 + 𝛼𝑑 + 𝛿𝐶𝑆𝑘 + 휀𝑘 (7) 

                                                           
27 exp(8.359-.191)-1=3526; exp(8.359-.191-.228+.863) -1=6653 
28 [exp(.697)-1]*100=100% increase; and [exp(1.042)-1]*100=183% increase 
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where i indexes the firms, t indexes years, j indexes products, d indexes the department that awarded 

the contract, s indexes states, and k indexes the contract identifier. 𝐶𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑣𝑒 𝐶𝑜𝑛𝑡𝑟𝑎𝑐𝑡𝑘 is an 

indicator variable equal to one if the contract was awarded using competitive procedures. 𝑃𝑜𝑠𝑡 ×

𝐾𝑎𝑡𝑟𝑖𝑛𝑎𝑖𝑡 is an interaction variable of 𝑃𝑜𝑠𝑡𝑡 and 𝐾𝑎𝑡𝑟𝑖𝑛𝑎𝑠. 𝑃𝑜𝑠𝑡𝑡 is an indicator variable equal to one if 

the year is after 2005, and 𝐾𝑎𝑡𝑟𝑖𝑛𝑎𝑠 is an indicator variable equal to one if the contract place of 

performance was Louisiana, Mississippi, or Alabama. 𝛼𝑗 and 𝛼𝑑 are product and department fixed 

effects, respectively. 𝐶𝑆𝑘 is the dollar value of the contract and 휀𝑘 is an error term. 𝛽 estimates the 

effect of hurricane Katrina on US Federal contract competition in Louisiana, Mississippi, and Alabama. 

INSERT TABLE 10 

Table 10 presents the results of estimating Equation 7. The positive and significant coefficient on 

the variable Post × Katrina States suggests that competition for government contracts increased after 

Hurricane Katrina in those states that were most affected. Data used in Table 10 are at the contract 

level, which allows for firm, issuing department, year, and product fixed effects. The sample includes 

years 2001-2008; years after 2008 are not included as to not overlap with Obama’s 2009 memorandum. 

The specification also controls for the value of the contract (Contract Value), which is positively 

correlated with competitive contracts. 

Table 10 provides robust evidence that Hurricane Katrina had a significant effect on the 

proportion of competitiveness of contracts in the affected states. Next, I use this finding as a shock to 

competition to estimate the effect of competition on the procurement–lobby ratio using Equation 8. 

𝑃
𝐿⁄

𝑖𝑡
= 𝛽𝑃𝑜𝑠𝑡 × 𝐾𝑎𝑡𝑟𝑖𝑛𝑎𝑠𝑡 + 𝛼𝑖 + 𝛼𝑡 + 𝛿𝑋𝑖𝑡 + 휀𝑖𝑡  (8) 

where i indexes the firms, t indexes years, and s indexes states. 𝑃𝑜𝑠𝑡 × 𝐾𝑎𝑡𝑟𝑖𝑛𝑎𝑠𝑡 is an interaction 

variable of 𝑃𝑜𝑠𝑡𝑡 and 𝐾𝑎𝑡𝑟𝑖𝑛𝑎𝑠. 𝑃𝑜𝑠𝑡𝑡 is an indicator variable equal to one if the year is after 2005, and 

𝐾𝑎𝑡𝑟𝑖𝑛𝑎𝑠 is an indicator variable equal to one if the firm had significant procurement sales in Louisiana, 
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Mississippi, or Alabama before the hurricane.29 Table 11 presents the results from estimating Equation 

8. The DiD estimator 𝛽 is negative across all specification and significant in Column 4, which uses the 

most robust specification as it includes firm-level control variables that vary by year, firm fixed effects to 

control for time-invariant firm-specific effects, and year fixed effects to control for macro-level shocks. 

Results suggests that the increase in competition in Louisiana, Mississippi, and Alabama due to 

Hurricane Katrina had a negative effect on the procurement–lobby ratio. The economic significance of 

Hurricane Katrina on the effected states is also substantial. The coefficient on the DiD estimator in 

Column 4 implies that the procurement-lobby ratio of firms in the affected states dropped by 

approximately 26.8% in the years following the hurricane. Although the results in Table 11 Columns 1-3 

lack statistical significance, the economic significance of the coefficients support the findings in Sections 

IV.A and IV.B.  

INSERT TABLE 11 

The firm-specific control variables in Table 11 are similar to those in Table 7 and 9. Columns 1-3 

suggest that firm size (Size), liquidity (Cash), leverage (Debt), capital investment (CapEx), and growth 

options (Market-to-Book) are all negatively correlated with the procurement-lobby ratio. However, 

these effects become insignificant when firm fixed effects are added to the regression (Columns 4 and 

5).  

2.4.4 D. Robustness Tests 

This section presents robustness tests for each of the shocks used in Section IV.A – IV.C. I 

estimate cross-sectional placebo tests in which I identify a placebo treatment group and test if the 

results hold for this alternative specification. I then estimate time-series placebo tests in which I identify 

                                                           
29 I define the Katrina indicator variable equal to one if the either Louisiana, Mississippi, or Alabama was one of the 
firm’s top three states in which it was awarded contracts before the hurricane. 
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a placebo time period and test if the results hold for this alternative specification. These tests help 

provide credibility for the DiD specification.  

Section IV.A estimates the influence of Obama’s memorandum within DOD agencies. I argue 

that the effect on competition was greater for the DLA than for other DOD agencies, specifically the 

Navy, Army, and Air Force. This increase in competition results in a decrease in the procurement-lobby 

ratio of firms that primarily contract with the DLA. This argument suggests that Obama’s memorandum 

should not have a significantly different effect among firms that primarily contract with the Navy, Army, 

or Air Force. Said differently, there is no reason for Obama’s memorandum to have had a greater effect 

on Navy contractors compared to Air Force contractors, for example. Therefore, I define three placebo 

treatment groups within the DOD–Navy, Army, and Air Force–and estimate Equation 4. The 𝐷𝐿𝐴𝑖 

variable is redefined as an indicator variable equal to one if more than 75% of a firm’s procurement 

revenue was from the Navy (Table 12, Columns 1 and 2), Army (Table 12, Columns 3 and 4), or Air Force 

(Table 12, Columns 5 and 6). I do not include DLA contracts in the placebo test as I have previously 

shown that these contracts were disproportionately affected by the shock.  

I define a placebo shock in 2005 (Table 12, Columns 7 and 8) and I limit the sample period to 

2001-2008 so that Obama’s memorandum does not contaminate the results. I choose 2005 as the 

placebo shock year to achieve relatively balanced years before (four years) and after (three years) the 

shock. Results are qualitatively unchanged if I define the placebo shock to occur in 2004 such that the 

sample includes three years before the shock. Results are also unchanged if I drop the placebo shock 

year from the analysis. Table 11 presents the results of estimating Equation 4 using the placebo 

treatment and placebo shock. 

INSERT TABLE 11 
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Table 11 Columns 1-6 show the influence of Obama’s memorandum on the DLA placebo firms. 

Columns 1 and 2 identify Navy contractors as the placebo group, Columns 2 and 3 identify Army 

contractors as the placebo group, and Columns 5 and 6 identify the Air Force as the placebo group. Odd 

number columns do not include fixed effects and even number columns include firm and year fixed-

effects; results with incremental fixed effects are not tabulated for brevity. The coefficients on Post × 

DLA (Placebo) in Columns 1-6 are insignificant suggesting that Obama’s memorandum did not have a 

significantly different effect on the placebo treatment firms compared to control firms. 

Table 11, Columns 7 and 8 present the results of estimating Equation 4 using a placebo shock in 

2005 and limiting the sample period to 2001-2008. Column 7 does not include fixed effects and Column 

8 includes firm and year fixed effects. The coefficients on Post × DLA (Placebo) in Columns 7 and 8 are 

insignificant suggesting that the firms that contract with the DLA were not affected by a placebo shock 

occurring in 2005. 

Section IV.B estimates the effect of the formation of the DHS on departments that were most 

affected by its formation: DOT, DOJ, and Treasury. In this context, I define a placebo group based on 

similar sized departments to the DOT, DOJ, and Treasury as defined by departmental discretionary 

spending in 2009. The departmental matches are as follows: 1. Treasury ($19.56B) is matched with the 

State Department ($16.39b); 2. Justice ($46.2b) is matched with the Education Department ($45.4b); 

and 3. Transportation ($73.2b) is matched with the Department of the Interior ($90b). Therefore, 𝐷𝐻𝑆𝑖 

is an indicator variable equal to one for firms that primarily contract with the State Department, 

Department of Education, and the Department of the Interior. I do not include DOT, DOJ, and Treasury 

contracts in the placebo test as to not contaminate the control group with contracts that have been 

found to be directly affected shock. 
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I define an alternative shock period as a time-series placebo test and limit the sample to years 

after 2008 so that the formation of the DHS does not contaminate the results. I choose 2011 as the 

placebo shock year to achieve balanced years before and after the shock. The sample includes three 

years before the shock and four years after the shock. Results are not qualitatively changed if I redefine 

the placebo shock to occur in 2012 or drop the placebo shock year from the analysis. Although the time-

series placebo includes years after Obama’s memorandum, the memorandum must have had a 

differential effect on DHS-affected contractors compared to control contractors, to impact the results. I 

know of no reason why Obama’s memorandum would have had a differential effect on DHS contractors. 

Table 12 presents the results of estimating Equation 4 using the placebo treatment and placebo shock. 

INSERT TABLE 12 

  Table 12 Column 1 and 2 present the results for the placebo treatment group. Odd numbered 

columns do not include fixed effects while even numbered columns include firm and year fixed effects. 

The coefficient on the DiD estimator, Post × DHS, is insignificant in Columns 1 and 2 suggesting that the 

competition shock due to the formation of the DHS did not affect the placebo departments. Columns 3 

and 4 in Table 12 include years 2009-2014 and redefine Post to be 2011-2014. The coefficient on Post × 

DHS is insignificant suggesting that firms that primarily contract with the DHS were not affected by the 

placebo shock.  

Section IV.C estimates the impact of Hurricane Katrina on US Federal Government contract 

competition for firms that operate in Louisiana, Alabama, and Mississippi. I define a placebo group 

based on states of a similar size (census population in 2000) to Louisiana, Alabama, and Mississippi. The 

state matches are as follows: 1. Louisiana (4,468,976 people) is matched with Minnesota (4,919,479 

people); 2. Alabama (4,447,100 people) is matched with Colorado (4,301,261 people); and 3. Mississippi 

(2,844,658 people) is matched with Iowa (2,926,324 people). Therefore, 𝐾𝑎𝑡𝑟𝑖𝑛𝑎𝑠 is an indicator 
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variable equal to one for firms with substantial US Federal Government contracts in Minnesota, 

Colorado, and Iowa. I do not include Louisiana, Alabama, and Mississippi contracts in the placebo test as 

to not contaminate the control group with contracts that have been found to be directly affected shock. 

I define a placebo shock in 2011 and limit the sample to years after 2008 to reduce the impact of 

Hurricane Katrina contracts affecting the placebo shock. The sample includes three years before the 

shock and four years after the shock. Results are not qualitatively changed if I redefine the placebo 

shock to occur in 2012 or drop the placebo shock year from the analysis. Table 12 presents the results of 

estimating Equation 4 using the placebo treatment and placebo shock.  

INSERT TABLE 13 

Table 13 Column 1 and 2 present the results for the placebo treatment group. Odd numbered 

columns do not include fixed effects while even numbered columns include firm and year fixed effects. 

The coefficient on the DiD estimator, Post × Katrina States, is insignificant in Columns 1 and 2 suggesting 

that the competition shock due to the Hurricane Katrina did not affect the placebo states. Columns 3 

and 4 in Table 12 include years 2009-2014 and redefine Post to be 2011-2014. The coefficient on Post × 

Katrina States is insignificant suggesting that firms that had substantial operations in Louisiana, 

Alabama, and Mississippi were not affected by the placebo shock. Similar to the placebo time-series 

shock in Table 12, this time-series placebo includes years after Obama’s memorandum. I know of no 

reason why Obama’s memorandum would have had a differential effect on contractors operating in 

Katrina-affected states compared to control firms. 

 

2.5 V. Conclusion 
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This paper highlights the impact of exogenous changes in competition on the relationship 

between lobbying and government procurement. I have shown that an increase in competition reduces 

allocative distortions associated with political connections using three exogenous shocks to competition 

for government contracts. The shocks include President Obama’s March 4, 2009 memorandum to 

department heads, the formation of the DHS which was precipitated by the September 11, 2001 

terrorist attacks, and the destruction caused by Hurricane Katrina. The exogenous shocks are novel in 

their application and bi-directional consequences on competition provide robustness to the results. The 

economic significance in many of the tests is large; for example, I find that a positive shock to 

competition resulting from President Obama’s March 4, 2009 memorandum reduced the sensitivity of 

procurement awards to lobbying expenditure for treatment firms by more than 40%. I test a series of 

placebo tests for each shock and find that the results cannot be replicated using placebo treatment 

firms or placebo shock periods. 

This research has implications for policy makers as the results suggest that increasing 

competition for procurement contracts reduces the influence of firm lobbying. If government 

procurement professionals aim to limit firm influence in the procurement process, additional attempts 

to increase contract competition may aid in their goal. Government procurement professionals may also 

consider investigating the effect of political activism on contract outcomes, if data is available.  

Managers of government contracting firms may take note of these results and focus their 

lobbying effort on less competitive contracts as greater competition reduces the sensitivity of 

procurement awards to lobbying. Additionally, managers should be aware that rewards to political 

activism may be influenced if competition increases for government contracts. However, managers may 

find that the payoff to other forms of political activism, e.g. political contributions or connected boards 

members, are not sensitive to increased competition. I leave these questions for future research.  
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Academic researchers may be interested in the novel measure of competition used in this paper 

and the granular product market competition measures that US Federal Government procurement 

provides. Typical measures of competition, such as the Herfindahl-Hirschman index, classify firms by 

industry and calculate industry-level measure of competition. Although useful, these measures are often 

noisy as many firms compete in multiple product market categories. For example, in 2014 Lockheed 

Martin was awarded contracts in 144 product categories as define by the Federal Procurement Data 

System Product and Service Code Manual. Of these product categories, 79% were goods and 21% were 

services. The granular product-level data may offer a glimpse into the firms competing in various 

product markets and the degree of competition within those markets.   
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Figure 1: Annual Percent of Competitive Contracts 

 

Figure 1 shows the percent of competitive contracts awarded by the US Federal government by year. 

The graph on the left uses equal weights to calculate the percent of competitive contracts while the 

graph on the right weights the contracts by their value.  
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Figure 2: Procurement-Lobby Histogram 

 

Figure 2 shows the distribution of the procurement-lobby ratio (log).  
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Figure 3: Formation of the DHS 

 

Figure 3 shows the impact of the DHS formation on effected agencies (left graph) and the total number 

of contracts issued by the DHS (right graph). The left graph plots the percent of competitive contracts by 

the departments most effected by its formation–DOT, DOJ, and Treasury–as well as other departments 

(Control). The right graph shows the total number of annual procurement contracts awarded by the 

DHS, by year.  
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Figure 4: Contracts by States Impacted by Hurricane 

Katrina 

 

Figure 4 presents the number of annual contracts awarded in Louisiana, Alabama, and Mississippi 

(Treatment) and all other states (Control), by year. The annual number of contracts are scaled by the 

number of contracts for each group in 2001. For example, a value of 6 on the vertical axis for the 

treatment group says that there were 6 times the number of contracts awarded, in a given year, in the 

treatment states compared to the awards in 2001.   
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Table 1: Government Procurement Summary Statistics 

 

  

Panel A

Government Agency Total Procurement Dollars % of Total Public Procurement

Dept of Defense $1,735,116,718,080 75.63%

Dept of Energy $113,501,249,536 4.95%

Dept of Veterans Affairs $76,680,028,160 3.34%

NASA $75,762,016,256 3.30%

General Services and Administration $54,616,555,520 2.38%

Dept of Homeland Security $48,547,426,304 2.12%

Dept of Health and Human Services $30,791,196,672 1.34%

Dept of Justice $25,188,343,808 1.10%

Dept of Transportation $22,449,883,136 0.98%

Treasury $18,389,651,456 0.80%

Panel B

Company Name Total Procurement Dollars % of Total Public Procurement

Lockheed Martin $345,205,932,032 14.92%

Boeing $200,416,559,104 8.66%

Raytheon $167,416,561,664 7.24%

General Dynamics $154,967,556,096 6.70%

Northrop Grumman $147,952,467,968 6.40%

Science Applications International $87,547,871,232 3.78%

McKesson Corp $56,939,327,488 2.46%

URS Corp $55,145,467,904 2.38%

United Technologies $54,121,533,440 2.34%

BAE Systems $50,912,813,056 2.20%

Table 1, Panel A shows the top 10 government agencies (Panel A) and companies (Panel B) by the 

percent of total procurement awards to publicly traded companies. Panel B shows the ten largest 

contractors to the US Federal Government by dollar value of contracts awarded and as a percent 

of total contracts awarded.
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Table 2: Contract Summary Statistics 

 

  

Panel A Panel D: Place of Performance (State)

Contract Type Number Percent State Contracts % of Total State Contracts % of Total

Service Contracts 536,026 23.54% CA 216,153 9.75% SC 22,330 1.01%

Goods Contracts 1,741,063 76.46% VA 187,931 8.48% LA 21,841 0.99%

Total Contracts 2,277,089 100.00% MI 177,175 7.99% NM 18,591 0.84%

TX 160,495 7.24% KY 17,376 0.78%

Panel B MD 112,322 5.07% OR 15,049 0.68%

Contract Competition Number Percent IL 87,808 3.96% AR 13,660 0.62%

Full and Open Competition 1,111,645 54.8% FL 84,286 3.80% HI 12,438 0.56%

Not Available for Competition 62,538 3.1% DC 83,466 3.77% WV 11,960 0.54%

Not Competed 316,644 15.6% PA 82,189 3.71% UT 11,795 0.53%

Competitive Delivery Order 149,874 7.4% NJ 69,290 3.13% IA 9,637 0.43%

Full and Open Competition After Ex. Of Sources 51,762 2.6% NY 63,866 2.88% KS 9,397 0.42%

Follow-On to Competed Action 6,702 0.3% MO 62,340 2.81% NE 9,308 0.42%

Competed Under SAP 154,382 7.6% OH 56,250 2.54% MS 9,271 0.42%

Not Competed Under SAP 147,597 7.3% MN 53,788 2.43% NH 9,015 0.41%

Non-Competitive Delivery Order 26,828 1.3% MA 52,189 2.35% AK 8,526 0.38%

Total 2,027,972 100.00% AZ 45,721 2.06% MT 6,635 0.30%

GA 45,623 2.06% SD 6,462 0.29%

Panel C IN 42,957 1.94% ID 5,886 0.27%

Contract Value and Competition OK 42,855 1.93% VT 5,623 0.25%

Average Contract Value $1,016,959 CO 39,545 1.78% NV 5,535 0.25%

Average Number of Competitors 2.43 TN 39,041 1.76% ND 4,766 0.22%

Competitive Contracts % 38.18% CT 38,138 1.72% DE 4,493 0.20%

WI 35,912 1.62% RI 4,429 0.20%

NC 34,877 1.57% WY 3,953 0.18%

WA 28,077 1.27% ME 3,305 0.15%

AL 22,619 1.02% Total 2,216,194 100%

Table 2 shows contract-level summary statistics. Panel A shows the distribution by contract type. Panel B shows the distribution by the 

form of competition under which the contract was initiated. Panel C shows the mean and median contract value and number of 

competitors. Panel D shows the distribution of contracts by state of execution.
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Table 3: Contractor Summary Statistics 

   

Variable Observations Mean St. Deviation Minimum Maximum

Procurement-Lobby Ratio 2,260 1,541.99 11,135.28 0.058 268,463.90

Procurement-Lobby Ratio (Log) 2,260 4.201 2.402 0.565 12.500

Procurement Dollars Per Year (Log) 2,260 16.817 2.263 13.818 24.460

Lobby Expense Three Year Average (Log) 2,260 12.616 2.024 8.112 17.590

Mean Competition 2,260 0.321 0.282 0 1.000

Size (Log) 2,260 8.543 1.822 2.436 11.809

Cash 2,260 0.141 0.138 0 0.826

Debt 2,260 0.199 0.169 0 1.362

ROA 2,260 0.124 0.087 -0.620 1.183

Capital Expenditure 2,260 0.060 0.165 0 6.630

Market-to-Book 2,260 1.568 1.235 0.081 25.387

Table 3 presents summary statistics for selected variables. Procurement Dollars Per Year  is the natural 

log of the total annual procurement award received by a firm in a year. Lobby Expense Three Year 

Average (Log)  is the natural log of the average lobby expense for a firm in the current year and the 

previous two years. Procurement-Lobby Ratio is Procurement Dollars Per Year divided by Lobby Expense 

Three Year Average . Mean Competition  is the fraction of competitive contracts a firm is awarded in a 

year. The remaining variables are defined in Appendix A but are not lagged.
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Table 4: US Federal Procurement and Lobbying 

 

 

 

 

 

 

 

1 2 3 4

Lobby $ (Log) 0.0226*** 0.0145*** 0.0143*** 0.00885**

(3.72) (3.24) (3.17) (2.22)

Size -0.0207*** -0.0195*** -0.0157*

(-4.00) (-3.72) (-1.89)

Cash -0.128** -0.115** 0.0447

(-2.34) (-2.13) (0.66)

Debt -0.0893*** -0.0809*** -0.00462

(-3.04) (-2.75) (-0.16)

ROA -0.173** -0.166** -0.185**

(-2.17) (-2.07) (-2.05)

CapEx 0.0697** 0.0700** 0.0257

(2.09) (2.07) (0.76)

Market-to-Book 0.00890** 0.00762* 0.00859**

(2.10) (1.75) (2.19)

Intercept 0.0691 0.0844* 0.0852* 0.106

(1.29) (1.90) (1.82) (1.51)

Year Fixed Effects No No Yes Yes

Industry Fixed Effects No Yes Yes Absorbed

Firm Fixed Effects No No No Yes

Adjusted R-Square 0.129 0.252 0.258 0.62

Number of Obs 2028 2028 2028 2028

F-Test 6.93 5.597 3.312 1.553

Table 4 presents the firm-level determinants of procurement contract awards. The 

dependent variable is the total annual US Federal procurement awards by a firm, 

scaled by the firm's total annual revenue. Lobby $ (Log)  is the natural logarithm of 

the firm's annual lobbying expense.  All control variables are defined in Appendix 

A. Years include 2001-2014 for firms that contracted with the government and had a 

lobby expense greater than zero. T-statistics are presented in parentheses and 

standard errors are clustered at the firm. 

$ Procurement
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Table 5: Procurement-Lobby Ratio and Obama’s 

Memorandum 

 

  

1 2 3 4

Post -0.371*** -0.262** -0.243** -0.473***

(-3.05) (-2.12) (-2.13) (-4.51)

Size -0.304*** -0.222*** -0.136

(-4.80) (-4.12) (-1.17)

Cash -2.237*** -2.538*** 0.00686

(-3.48) (-4.18) (0.01)

Debt -2.928*** -1.461*** 0.316

(-5.22) (-2.59) (0.64)

ROA -0.24 0.853 1.212

(-0.27) (1.08) (1.53)

CapEx -0.578*** -0.0594 0.0431

(-3.92) (-0.54) (0.70)

Market-to-Book -0.204*** -0.139** 0.0188

(-3.07) (-2.29) (0.33)

Intercept 4.451*** 8.279*** 7.050*** 5.403***

(30.86) (16.33) (14.89) (6.04)

Industry Fixed Effects No No Yes Absorbed

Firm Fixed Effects No No No Yes

Adjusted R-Square 0.00609 0.136 0.312 0.793

Number of Obs 2079 2079 2079 2079

F-Test 9.273 15.65 7.587 3.889

$ Procurement / $ Lobby (Log)

Table 5 present results of determinants of the procumrement-lobby ratio. The 

dependant variable is the natural logarith of the ratio of the annual dollar value of 

procurement awards to the annual lobbying expense. Post  is an indicator variable 

equal to one if the if the year is after 2009. All control variables are defined in 

Appendix A. Years include 2001-2014 with the exception of 2009 for firms that 

contracted with the government and had a lobby expense greater than zero.  T-

statistics are presented in parentheses and standard errors are clustered at the firm. 
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Table 6: Treatment and Control Covariates 

 

  

Other DLA Difference T-test P-value

Procurement / Lobby (Log) 4.345 5.135 -0.790 0.195

Procurement 530.083 1602.268 -1072.186 0.399

Lobby Expense (Log) 2.108 2.693 -0.585 0.585

Size (Log) 8.067 9.205 -1.138 0.049

Cash 0.130 0.052 0.078 0.000

Debt 0.208 0.222 -0.014 0.780

ROA 0.128 0.142 -0.015 0.427

CapEx 0.060 0.052 0.008 0.794

Market-to-Book 1.185 0.913 0.272 0.034

Table 6 presents mean values for selected variables. Column 1 provides the mean values for firms 

with a majority of their sales to agencies in the DOD other than the DLA. Column 2 provides the mean 

values for firms with a majority of their sales to the DLA. Column 3 is the difference between column 

1 and 2. Column 4 shows the t-test p-value of hte difference. Procurement / Lobby (Log) is the natural 

logarithm of the firm's annual procurement awards divided by the firm's lobby expense, Procurement 

is the dollar value of the firm's annual procurement awards, Size (log) is the logarithm of the firm size 

in millions and Lobby Expense (Log)  is the logarithm of firm lobbying expense. Remaining variables 

are defined in Appendix A but are not lagged. Covariate data is for year 2008.
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Table 7: Procurement-Lobby Ratio and the DLA 

 

  

1 2 3 4 5

Post × DLA -1.356** -1.358*** -1.262** -0.937** -0.862*

(-2.32) (-2.78) (-2.20) (-2.07) (-1.89)

DLA 1.791*** 1.537*** 1.812***

(3.37) (3.02) (3.31)

Post 0.156 0.124 -0.165

(0.97) (0.77) (-1.42)

Aggregate Contract $ 0.223*** 0.205*** 0.359 0.162** 0.231

(2.68) (2.67) (0.94) (2.39) (0.86)

Size -0.328*** -0.207*** -0.325*** -0.0275 0.0129

(-4.30) (-3.08) (-4.25) (-0.22) (0.100)

Cash -2.683*** -2.724*** -2.666*** 0.129 0.213

(-3.63) (-3.74) (-3.57) (0.29) (0.48)

Debt -3.452*** -1.810*** -3.455*** 0.59 0.723

(-5.72) (-2.71) (-5.70) (1.20) (1.49)

ROA 0.293 1.124 0.205 0.697 0.488

(0.27) (1.16) (0.19) (0.91) (0.62)

CapEx -0.689*** -0.151 -0.694*** -0.0131 -0.019

(-3.40) (-1.08) (-3.47) (-0.17) (-0.23)

Market-to-Book -0.205*** -0.173** -0.204** 0.0169 0.013

(-2.63) (-2.32) (-2.58) (0.31) (0.23)

Intercept 7.875***

(11.55)

Industry Fixed Effects No Yes No Absorbed Absorbed

Firm Fixed Effects No No Yes Yes Yes

Year Fixed Effects No No No No Yes

Adjusted R-Square 0.19 0.342 0.186 0.804 0.808

Number of Obs 1546 1544 1546 1507 1507

F-Test 12.09 5.506 11.42 3.805 0.954

Table 7 presents the estimation of Equation 4. The dependent variable is the natural logarithm of 

the procurement-lobby ratio. DLA is an indicator variable equal to one if more than 75% of a firm's 

government sales are to the DLA. The control group includes only firms that have more than 75% 

of their DOD sales from agencies other than the DLA. Post is an indicator variable equal to one if 

the year is after 2009. Post × DLA  is the interaction of Post and DLA. Aggregate Contract $ is the 

total annual contract dollars (billions) awarded by the DLA and non-DLA agencies .  All control 

variables are defined in Appendix A. Years include 2001-2014; 2009 is omitted. T-statistics are 

presented in parentheses and standard errors are clustered at the firm. 

$ Procurement / $ Lobby 
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Table 8: Competition and the DHS 

   

1 2 3 4 5

Post × DHS 0.139 -0.175** -0.144* -0.125** -0.126**

(1.23) (-2.23) (-2.00) (-2.29) (-2.42)

DHS -0.298*** Absorbed Absorbed Absorbed Absorbed

(-3.42)

Post -0.387*** -0.108 Absorbed Absorbed Absorbed

(-3.63) (-1.50)

Contract Amount 0.0366** 0.0116 0.00858 0.0118** 0.0142***

(2.13) (1.32) (0.99) (2.08) (2.96)

Intercept 0.361**

(2.02)

Department Fixed Effects No Yes Yes Yes Yes

Year Fixed Effects No No Yes Yes Yes

Firm Fixed Effects No No No Yes Yes

Product Fixed Effects No No No No Yes

Adjusted R-Square 0.126 0.471 0.475 0.556 0.622

Number of Obs 328878 328874 328874 328860 323329

F-Test 6185.3 304.6 7.273 5.714 10.31

Table 8 presents the estimation of Equation 5. The dependent variable is an indicator variable 

equal to one if the contract is competitive. DHS  is an indicator variable equal to one if the contract 

was issued by the DOT, DOJ, or Treasury. Post  is an indicator variable equal to one if the year is 

after 2003. Post × DHS is the interaction of Post and DHS . Contract Amount  is the natural log of 

the value of the contract. Regressions do not include DOD contracts. All control variables are 

defined in Appendix A. Years include 2001-2008. T-statistics are presented in parentheses and 

standard errors are clustered at the department-level. 

Competitive Contract
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Table 9: Procurement-Lobby Ratio and the DHS 

 

  

1 2 3 4

Post × DHS 0.863*** 0.964*** 1.042*** 0.679**

(2.89) (2.86) (2.77) (2.49)

DHS -0.191 0.687 0.100 Absorbed

(-0.34) (0.820) (0.13)

Post -0.228 Absorbed Absorbed Absorbed

(-1.38)

Aggregate Contract $ 0.0395 0.135* 0.0996 0.0654

(0.98) (1.70) (1.29) (0.97)

Size -0.280*** -0.277*** -0.126 0.352**

(-3.03) (-2.99) (-1.37) (2.16)

Cash -2.449** -2.271* -3.458*** 0.543

(-2.04) (-1.87) (-2.90) (0.71)

Debt -2.497** -2.484** -1.077 -0.300

(-2.55) (-2.55) (-0.98) (-0.59)

ROA -1.478 -1.591 0.163 -0.200

(-0.81) (-0.88) (0.110) (-0.23)

CapEx -1.028 -1.083 -0.466 -0.242***

(-1.48) (-1.56) (-1.30) (-3.10)

Market-to-Book -0.265** -0.281** -0.202 -0.0233

(-2.12) (-2.21) (-1.57) (-0.39)

Intercept 8.359***

(9.44)

Industry Fixed Effects No Yes No Absorbed

Firm Fixed Effects No No Yes Yes

Year Fixed Effects No No No No

Adjusted R-Square 0.141 0.138 0.366 0.85

Number of Obs 727 727 726 724

F-Test 6.289 6.825 3.139 2.306

Table 9 presents the estimation of Equation 6. The dependent variable is the natural 

logarithm of the procurement-lobby ratio. DHS is an indicator variable equal to one 

if more than 50% of a firm's government sales are from the DOT, DOJ, or Treasury. 

DOD contracts are not included. Post is an indicator variable equal to one if the year 

is after 2003. Post × DHS is the interaction of Post and DHS. Aggregate Contract $ is 

the total annual contract dollars (billions) awarded by the DHS and non-DHS 

effected departments. All control variables are defined in Appendix A. Years 

include 2001-2008. T-statistics are presented in parentheses and standard errors are 

clustered at the firm. 

$ Procurement / $ Lobby 
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Table 10: Competition and Hurricane Katrina 

 

  

1 2 3 4 5

Post × Katrina States 0.180*** 0.103*** 0.102*** 0.0880*** 0.0412**

(3.20) (7.49) (6.81) (4.11) (2.66)

Katrina States -0.266*** -0.146*** -0.143*** Absorbed Absorbed

(-2.94) (-4.68) (-4.70)

Post -0.217 -0.0472 Absorbed Absorbed Absorbed

(-1.58) (-1.16)

Contract Amount 0.0307* 0.0327*** 0.0309*** 0.0283*** 0.0253***

(1.98) (3.01) (2.78) (3.62) (3.95)

Intercept 0.19

(0.64)

Department Fixed Effects No Yes Yes Yes Yes

Year Fixed Effects No No Yes Yes Yes

Firm Fixed Effects No No No Yes Yes

Product Fixed Effects No No No No Yes

Adjusted R-Square 0.0692 0.285 0.288 0.388 0.469

Number of Obs 606955 606952 606952 606946 601277

F-Test 20.05 87.57 21.24 7.908 15.87

Competitive Contract

Table 10 presents the estimation of Equation 7. The dependent variable is an indicator variable 

equal to one if the contract is competitive. Katrina States  is an indicator variable equal to one if 

the contract place of performance was Louisiana, Mississippi, or Alabama. Post  is an indicator 

variable equal to one if the year is after 2005. Post × Katrina States  is the interaction of Post and 

Katrina States . Contract Amount  is the value of the contract. All control variables are defined in 

Appendix A. Years include 2001-2008. T-statistics are presented in parentheses and standard errors 

are clustered at the department. 
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Table 11: Procurement-Lobby Ratio and Hurricane Katrina 

 

  

1 2 3 4

Post × Katrina States -0.0926 -0.264 -0.254 -0.268*

(-0.24) (-0.85) (-1.56) (-1.69)

Katrina States 1.256** 2.027*** Absorbed Absorbed

(2.09) (3.03)

Post -0.121 -0.00947 -0.0951 Absorbed

(-0.94) (-0.08) (-1.06)

Aggregate Contract $ 0.341*** 0.185** -0.0523 -0.0491

(3.31) (2.04) (-0.70) (-0.60)

Size -0.288*** -0.230*** -0.028 0.106

(-4.20) (-3.64) (-0.21) (0.77)

Cash -2.655*** -2.640*** -0.11 0.0625

(-3.75) (-3.99) (-0.22) (0.12)

Debt -2.587*** -1.390** 0.0979 0.135

(-4.34) (-2.16) (0.24) (0.32)

ROA -0.345 0.964 0.0629 -0.116

(-0.31) (0.97) (0.080) (-0.15)

CapEx -0.604*** -0.114 0.017 -0.0125

(-3.76) (-1.09) (0.18) (-0.12)

Market-to-Book -0.168** -0.141* 0.0648 0.0139

(-2.15) (-1.92) (1.34) (0.27)

Intercept 1.417

(0.70)

Industry Fixed Effects No Yes No Absorbed

Firm Fixed Effects No No Yes Yes

Year Fixed Effects No No No Yes

Adjusted R-Square 0.169 0.361 0.853 0.855

Number of Obs 1250 1247 1176 1176

F-Test 10.62 4.898 1.347 0.482

Table 11 presents the estimation of Equation 8. The dependent variable is the 

natural logarithm of the procurement-lobby ratio. Katrina States  is an indicator 

variable equal to one if a firm had significant procurement sales in a Katrina 

affected state before the hurricane. Post  is an indicator variable equal to one if the 

year is after 2005. Post × Katrina  is the interaction of Post and DHS. Aggregate 

Contract $ is the total annual contract dollars (billions) awarded by the Katrina 

affected states and non-Katrina affected states All control variables are defined in 

Appendix A. Years include 2001-2008. T-statistics are presented in parentheses and 

standard errors are clustered at the firm. 

$ Procurement / $ Lobby 
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Table 12: Procurement-Lobby Ratio and DLA Placebo 

 

  

1 2 3 4 5 6 7 8

Post × DLA (Placebo) 0.267 0.282 -0.410 -0.377 -0.066 0.298 0.608 -0.500

(0.640) (0.870) (-1.07) (-1.30) (-0.16) (1.100) (0.480) (-0.65)

DLA -0.307 Absorbed 0.106 Absorbed -1.096** Absorbed 0.565 Absorbed

(-0.56) (0.280) (-2.37) (0.460)

Post -0.149 Absorbed 0.220 Absorbed -0.109 Absorbed 0.214 Absorbed

(-0.53) (0.820) (-0.65) (0.620)

Aggregate Contract $ 0.331 0.327 0.331 -0.319 0.127 -0.087 0.210 0.666**

(1.440) (0.590) (1.480) (-1.30) (1.000) (-0.33) (0.770) (2.440)

Size -0.338*** -0.037 -0.333*** 0.071 -0.376*** 0.102 -0.314*** 0.231

(-3.27) (-0.24) (-3.31) (0.420) (-4.69) (0.660) (-3.37) (1.620)

Cash -1.396 0.595 -3.022*** -0.371 -1.477* 0.483 -2.875*** 0.076

(-1.29) (0.940) (-3.26) (-0.53) (-1.85) (0.920) (-3.30) (0.110)

Debt -3.781*** -0.050 -2.427** -0.457 -1.531** 0.720 -3.145*** 0.104

(-4.65) (-0.08) (-2.53) (-0.70) (-2.01) (1.220) (-3.79) (0.200)

ROA 1.674 1.386 1.238 0.751 -0.510 0.840 -0.727 -0.864

(1.370) (1.300) (1.090) (0.770) (-0.41) (0.810) (-0.48) (-0.84)

CapEx -0.465*** -0.075 -0.465*** 0.040 -0.597*** 0.037 -0.716** 0.021

(-2.83) (-1.06) (-3.06) (0.460) (-3.76) (0.470) (-2.14) (0.220)

Market-to-Book -0.193** 0.062 -0.031 0.073 -0.164** -0.053 -0.160 0.007

(-2.09) (0.930) (-0.37) (1.010) (-2.10) (-0.83) (-1.53) (0.100)

Intercept 7.623*** 7.266*** 7.985*** 7.869***

(7.750) (9.100) (11.140) (6.470)

Firm Fixed Effects No Yes No Yes No Yes No Yes

Year Fixed Effects No Yes No Yes No Yes No Yes

Adjusted R-Square 0.198 0.81 0.146 0.789 0.18 0.769 0.147 0.862

Number of Obs 862 825 761 727 1205 1169 672 648

F-Test 8.291 0.949 6.135 1.389 8.65 0.674 6.802 2.036

Table 12 presents the estimation of Equation 4. The dependent variable is the natural logarithm of the procurement-lobby ratio. DLA is an 

indicator variable for the DLA placebo and equal to one if more than 75% of a firm's government sales are to the Navy (columns 1 and 2), Army 

(columns 3 and 4), and Air Force (columns 5 and 6). DLA is an indicator variable equal to one if more than 75% of a firm's government sales are to 

the DLA (columns 7 and 8)  The control group includes only firms that have more than 75% of their DOD sales the Army and Air Fornce (Columns 1 

and 2), the Navy and Air Force (Columns 3 and 4), the Navy and Army (Columns 5 and 6) and the Navy, Army, and Air Force (Columns 7 and 8). 

Post is an indicator variable equal to one if the year is after 2009 in Columns 1 to 6 and is an indicator variable equal to one if the year is after 

2005 in Columns 7 and 8. Post × DLA  is the interaction of Post and DLA. Aggregate Contract $ is the total annual contract dollars (billions) 

awarded by the placebo DLA agency and non-placebo DLA agencies in Columns 1-6 and is the total annual contract dollars (billions) awarded by 

the DLA  and non-DLA agencies in Columns 7 and 8.  All control variables are defined in Appendix A. Columns 1-6 include years include 2001-2014 

and Columns 7 and 8 include years 2001-2008. T-statistics are presented in parentheses and standard errors are clustered at the firm. 

$ Procurement / $ Lobby 

Placebo Treatment: Navy Placebo Treatment: Army Placebo Treatment: Air Force Placebo Years: 2006-2008
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Table 13: Procurement-Lobby Ratio and DHS Placebo 

 

  

1 2 3 4

Post × DHS (Placebo) 0.564 0.143 0.578 0.356

(1.590) (0.490) (1.230) (0.600)

DHS 0.716 Absorbed 1.678 Absorbed

(0.920) (1.570)

Post -0.169 Absorbed -0.059 Absorbed

(-1.09) (-0.38)

Aggregate Contract $ 0.050 0.162* 0.124** 0.167

(1.260) (1.940) (2.060) (0.540)

Size -0.272*** 0.291* -0.321*** 0.014

(-2.84) (1.750) (-3.98) (0.060)

Cash -2.406* 0.425 -2.443* -0.210

(-1.98) (0.530) (-1.80) (-0.25)

Debt -2.403*** -0.200 -3.102*** 0.390

(-2.68) (-0.41) (-3.87) (0.470)

ROA -0.999 0.011 0.520 2.421

(-0.53) (0.010) (0.300) (1.530)

CapEx -0.954 -0.191** -2.774* 1.735***

(-1.44) (-2.51) (-1.71) (3.120)

Market-to-Book -0.260** -0.003 -0.241** -0.036

(-2.08) (-0.06) (-2.16) (-0.29)

Intercept 7.999*** 7.578***

(9.530) (7.650)

Firm Fixed Effects No Yes No Yes

Year Fixed Effects No Yes No Yes

Adjusted R-Square 0.14 0.846 0.186 0.84

Number of Obs 723 721 819 802

F-Test 5.84 2.059 7.683 5.151

Table 13 presents the estimation of Equation 6. The dependent variable is the natural logarithm of the 

procurement-lobby ratio. DHS  is an indicator variable for the DHS placebo and equal to one if more than 50% of 

a firm's government sales are to the State Deptartment, Depatrment of Education, and the Treasury (Columns 1 

and 2). DHS is an indicator variable equal to one if a firm had substantial government sales to the DOT, DOJ, and 

Treasury (Columns 3 and 4). Post is an indicator variable equal to one if the year is after 2003 in Columns 1 and 2 

and is an indicator variable equal to one if the year is after 2011 in Columns 3 and 4. Post × DHS is the 

interaction of Post and DLA. Aggregate Contract $ is the total annual contract dollars (billions) awarded by the 

placebo DHS departments and non-placebo departments in Columns 1 and 2 and is the total annual contract 

dollars (billions) awarded by DHS affected departments and non-DHS affected departments in Columns 3 and 4. 

All control variables are defined in Appendix A. Columns 1 and 2  include years 2001-2008 and Columns 3 and 4 

include years 2009-2014. T-statistics are presented in parentheses and standard errors are clustered at the firm. 

$ Procurement / $ Lobby 

Placebo Treatment: State, Educ., Interior Placebo Years: 2011-2014
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Table 14: Procurement-Lobby Ratio and Hurricane Katrina 

Placebo 

 

 

1 2 3 4

Post × Katrina States (Placebo) -0.088 -0.013 -0.380 0.007

(-0.34) (-0.07) (-1.16) (0.030)

Katrina States 0.095 Absorbed 0.620 Absorbed

(0.240) (1.160)

Post -0.133 Absorbed -0.019 Absorbed

(-0.90) (-0.14)

Aggregate Contract $ 0.366*** -0.038 0.401*** -0.074

(3.460) (-0.46) (3.150) (-0.57)

Size -0.293*** 0.089 -0.319*** -0.038

(-4.17) (0.610) (-4.67) (-0.18)

Cash -2.904*** -0.014 -2.452*** -0.338

(-4.09) (-0.03) (-2.75) (-0.48)

Debt -2.516*** 0.050 -2.827*** 0.708

(-3.89) (0.120) (-3.96) (0.910)

ROA -0.271 -0.154 1.167 1.406

(-0.27) (-0.20) (0.990) (0.990)

CapEx -0.609*** -0.012 -0.482 0.206

(-3.86) (-0.12) (-1.40) (0.480)

Market-to-Book -0.160** 0.016 -0.229*** 0.007

(-2.05) (0.300) (-2.77) (0.060)

Intercept 1.069 0.346

(0.510) (0.140)

Firm Fixed Effects No Yes No Yes

Year Fixed Effects No Yes No Yes

Adjusted R-Square 0.145 0.854 0.175 0.83

Number of Obs 1224 1153 1012 944

F-Test 9.857 0.156 7.806 0.335

Table 14 presents the estimation of Equation 8. The dependent variable is the natural logarithm of the 

procurement-lobby ratio. Katrina States is an indicator variable equal to one if a firm had substantial 

government sales in Minnesota, Colorado, or Iowa (Columns 1 and 2) and is an indicator variable equal to one 

if a firm had substantial government sales in Louisiana, Alabama, or Mississippi (Columns 3 and 4). Post is an 

indicator variable equal to one if the year is after 2005 in Columns 1 and 2 and is an indicator variable equal to 

one if the year is after 2011 in Columns 3 and 4. Post × DHS is the interaction of Post and DLA. Aggregate 

Contract $ is the total annual contract dollars (billions) awarded in the placebo Katrina states and non-placebo 

states in Columns 1 and 2 and is the total annual contract dollars (billions) awarded by Katrina affected and 

non-Katrina affected states in Columns 3 and 4. All control variables are defined in Appendix A. Columns 1 and 

2 include years include 2001-2008 and Columns 3 and 4 include years 2009-2014. T-statistics are presented in 

parentheses and standard errors are clustered at the firm. 

$ Procurement / $ Lobby 

Placebo Treatment: IA, CO, MN Placebo Years: 2011-2014



66 
 

Chapter 3: Discrimination in the C-Suite: Do 

Discriminatory Pay Practices Exist for the 

Positions of CEO and CFO 

 

Abstract 

The relationship between pay and performance across groups forms the foundation upon which much of 

the anti-discriminatory legislation has been drafted. I test for discrimination in the C-suite by comparing 

the compensation and pay-performance sensitivity of white men and individuals belonging to a 

designated group (women and visible minorities). This study is the first to test for discriminatory pay 

practices at the CEO and CFO positions against both women and visible minorities. I find little evidence of 

discriminatory compensation practices against designated group executives, in a broad sample. However, 

in subsample analysis, I find that female CFOs in male-dominated industries receive less compensation 

and have greater (less) pay-performance sensitivity when the firm has negative (positive) abnormal 

returns.   
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3.1 Introduction 

Discrimination exists. Headlines like “Bank of America Pays $39 Million to Settle Gender Discrimination 

Case” continue to make the news (Pyke, 2013). The low percentage of female Chief Executive Officers 

(CEOs) in Fortune 500 companies, only 4.8% in 2014, (Fairchild, 2014) is concerning given that these are 

positions of relatively high power for which objective measures should be used to hire and promote the 

best and brightest. Similarly, visible minority CEOs and Chief Financial Officers (CFOs) account for only 

5.5% of these positions at S&P 1500 firms. In this paper, I examine whether discrimination against 

members of a designated group—either women or visible minorities—exists for those in senior executive 

positions as measured by lower compensation and pay-performance sensitivity for members of these 

groups, ceteris paribus. Since discrimination is defined as “unjust or prejudicial treatment of a person or 

group, especially on the grounds of race, gender, sexual orientation, etc.” (Discrimination, n.d.) I define 

“unjust or prejudicial treatment” in this context as receiving significantly less pay for similar performance.    

 

Discrimination and the performance–compensation relationship has been studied since the early 20th 

century (e.g., Rathbone, 1917) but has seen scarce attention in corporate finance research (see Bebchuk 

and Fried, 2004 for a review and critique of executive pay practices in the US). Publicly traded corporations 

provide a relatively objective setting in which to test for discrimination in executive compensation. First, 

executives are ultimately responsible for firm performance (e.g., Bertrand and Schoar, 2003), so the 

purpose of their employment is clear. Second, firm performance can be objectively measured using both 

accounting and capital market variables. Third, publicly traded firms are required to disclose executive 

compensation. Therefore, I can measure performance and compensation and compare across groups. Of 

course, discrimination may not exist if there is no difference in the pay–performance relationship across 

groups after controlling for other factors or if superior performance is rewarded by greater pay.  



68 
 

 

Previous studies fail to reconcile the question of discrimination in the C-suite. For example, Gayle et al. 

(2012) find that the pay-performance sensitivity for female executives is no different than that of male 

executives when firm performance is low and that female executives have greater pay-performance 

sensitivity when performance is high. This result suggests that women may be overpaid when their firm 

is performing well. In contrast, Albanesi et al. (2015) find that female executives’ compensation is less 

sensitive to good firm performance but more sensitive to bad firm performance. 

 

To examine compensation discrimination, I construct a short-term sample of transitioning executives in 

US publicly traded companies over the period 1994-2012 and compare the compensation of newly hired 

DG executives with those of newly hired white male (WM) executives in the executive’s first year in the 

position. I supplement this short-term analysis with a long-term analysis and test for differences in 

compensation between groups. Conducting a short-term and long-term analysis provides robustness to 

the results. Specifically, the short-term analysis captures the characteristics of the initial employment 

contract when discrimination, particularly statistical discrimination–discrimination based on stereotypes 

(Arrow, 1973)–may be more likely to occur. However, the long-term analysis better captures the influence 

of performance on compensation across the various groups.  

 

Discrimination may not occur uniformly across all industries and locations. Therefore, I partition the data 

into subsamples according to characteristics that may heighten the possibility of discrimination against 

DG executives. First, I suggest that the industry-level gender wage gap and the percentage of men in the 

industry can be used as proxies for female acceptance. Industries that have a large gender wage gap or 

employ a small percentage of women are presumed to be less accepting of women than industries with a 
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small gender wage gap or high percentage of women. I refer to these industries as male-dominated 

industries. I find that female CFOs are paid $153,631 and $102,388 less in industries with a large gender 

wage gap and low percentage of women, respectively. I also find that the pay-performance sensitivity for 

female CFOs in male dominated industries is higher (lower) when the firm has bad (good) performance. 

These results suggest that industry-level trends in wage differences persist even within the highest 

executive echelons. Second, many studies have shown that racial discrimination is not evenly distributed 

geographically across the US (see Altonji and Blank (1999) for a review of the literature). For example, 

Bound and Freeman (1992) find substantial differences in black–white earnings differentials across 

geographic regions in the US.30 The geographical voting distribution for the Civil Rights Act of 1964 

provides a measure of regional acceptance of visible minorities and women. The Act was particularly 

polarizing where it states:  

It shall be an unlawful employment practice for an employment agency to fail or refuse 

to refer for employment, or otherwise to discriminate against, any individual because of 

his race, color, religion, sex, or national origin, or to classify or refer for employment any 

individual on the basis of his race, color, religion, sex, or national origin (Civil Rights Act, 

1964 Title VII, Section b).  

Senators and Congressmen from the former Confederate States of America were primarily against the bill, 

whereas senators and members of congress in non-Confederate states were primarily supportive of the 

bill. Hereon, I refer to non-Confederate states as Union states which include US territories, at the time of 

the civil war. Interregional differences in the relationship between blacks and whites (former Confederate 

States versus Union States) are associated with historical differences in systems of production, e.g. 

slavery, (Wilson, 1978). The Act’s strong geographic divide remains a reasonable proxy for diversity 

                                                           
30 Findings indicate that racial discrimination is greater in the Southern US (Bound and Freeman, 1992).  
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tolerance. Many studies investigating black and white labour outcomes continue to partition the data by 

former Confederate States and Union States (e.g. Kerr and Walsh, 2014). Anecdotal information suggests 

that former Confederate states are also less accepting of non-Black minorities. ArabAmerica.com tracks 

the number of Anti-Arab and Anti-Muslim organizations, by state, in the US. Their data suggests that there 

are 66% more hate groups per capita in former Confederate states compared to former Union states.31 I 

do not find that minority CEOs or CFOs are paid less in states that may be expected to show less tolerance 

of minority leaders based on this measure. In the next section of the paper, I describe existing work in this 

area, motivating my own by establishing how it builds on previous findings and extends our knowledge of 

executive compensation. 

3.2 Motivation 

Discrimination is a broad subject within economics, psychology, and sociology with seminal work in 

economics by Becker (1957, 1971) cited over 7,000 times in the literature.32 Becker (1957) suggests that 

individuals who have a taste for discrimination forfeit income to alienate themselves from another group; 

therefore, they maximize utility but not necessarily profit (Becker, 1957).  Prejudice lies at the root of 

discrimination and is defined as a “[p]reconceived opinion that is not based on reason or actual 

experience” (Prejudice, n.d.). Therefore, prejudice is the belief, and discrimination is the action. To 

understand discrimination in the context of executive compensation it is important to review the causes 

of prejudice which, if acted upon, result in discrimination.  

 

                                                           
31 I scale the raw totals by state using the 2017 estimated state population and find that there are approximately 
2.1 (3.5) hate groups per million people in former Union (Confederate) states. Data is retrieved from: 
http://www.arabamerica.com/30-anti-arab-anti-muslim-hate-groups-america-hummushaters/ 
32 The actual number is 7,189 based on the Google Scholar citation count on December 1, 2014.  
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Several theories identify potential sources of prejudice. First, in-group favoritism results in preferential 

treatment to those with whom one shares a common characteristic. Tajfel (1982) finds that participants 

displayed in-group favoritism for group members, even when these individuals were assigned to the group 

by arbitrary means. Second, out-group homogeneity suggests that members of an external group (one of 

which they are not a part) are thought to be more homogeneous than members of an internal group (one 

of which they are a part) (Linville, 1998). Quattrone and Jones (1980) confirmed this experimentally and 

found that out-group members were predicted to be more similar to each other than in-group members. 

Third, social dominance theory suggests that competition for scarce resources within a group-based 

hierarchy results in superior hierarchical groups justifying their position in the hierarchy by creating myths 

that encourage prejudice against lower groups (Sidanius and Pratto, 1999). Fourth, belief congruence 

theory describes group similarity by the perceived differences in beliefs, attitudes, and values across 

individuals or groups. An increase in perceived differences between groups results in greater negativity 

towards those in the other group (Struch and Schwartz, 1989). The four theories offer an explanation as 

to how prejudice and, therefore discrimination, occurs.  

 

As can be seen in these theories, many of the sources of prejudice are associated with individuals within 

a group (insiders) and those external to the group (outsiders). This study does not attempt to disentangle 

the underlying cause of prejudice and the resulting discrimination; however, I suggest that if 

discrimination exists, it is likely to occur when groups consist of relatively homogenous members. Given 

the low proportion of women and visible minority executives and board members, the homogenous group 

in this setting is clearly WM. 
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Theoretical and applied economics has studied the topic of ethnic and gender discrimination extensively 

(see Cain, 1986 for an early review of the literature). One setting in which discrimination can occur is in 

outcomes for small business owners. Muravyev et al. (2009) use cross-country data on entrepreneurs and 

find that female-managed firms are less likely to obtain bank loans and are charged higher interest rates 

compared to male-managed firms. Bostic and Lanpani (1999) find that there are no differences in small 

business loan approval rates between white-owned firms and those owned by Asians, Hispanics or 

women. However, they do find that there is some difference in approval rate between white-owned and 

black-owned firms. Cavalluzzo and Wolken (2005) also study small businesses and find that loan approval 

rates are lower for Black-, Hispanic-, and Asian-owned small businesses. 

 

Several papers study the effect of gender on the corporate outcomes of publicly traded companies. Huang 

and Kisgen (2013) investigate the effect of executives’ gender on corporate decision making and stock 

returns. The authors find that firms with female CEOs or CFOs earn positive abnormal returns around the 

announcement of acquisitions or capital structure changes. Their results are consistent with a male 

overconfidence explanation as female executives grow their firms at a slower rate, make fewer 

acquisitions, and use less debt compared to male executives. Faccio et al. (2015) find that when a firm 

hires a female CEO, corporate risk taking is reduced. They also find that firms run by female CEOs use less 

leverage and that earnings volatility is lower for female-led firms. At the board-level, Adams and Ferreira 

(2009) find that gender diversity on the board of directors is associated with better board monitoring. 

 

The gender-effect on stock market performance and profitability for publicly traded firms has also been 

studied. Dezso and Ross (2008) find that the proportion of women in the C-Suite is associated with higher 

Tobin’s Q and ROA. Khan and Vieto (2013) confirm the profitability results of Dezso and Ross (2008) and 
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find that the stock market volatility of female-led firms is lower than that of male-led firms. Wolfers (2006) 

analyzes stock returns and finds that female-led firms do not outperform their male counterparts. In 

contrast, Kolev (2012) finds that the stock market performance of female-led firms is lower than that of 

male-led firms. Further conflicting evidence related to a gender-effect is provided by Lee and James (2007) 

who find that the announcement of a male CEO is associated with higher stock market returns, whereas 

Gondhalekar and Dalmia (2007) find no difference in announcement returns.  

 

This paper is closely related to three papers that study gender differences on the compensation of publicly 

traded company executives, although none of these papers study ethnic differences. Bugeja et al. (2012) 

investigate CEO gender and its effect on compensation. The authors find that female and male CEOs are 

equally paid and therefore no gender wage gap exists for CEOs. Albanesi et al. (2015) find that female 

executive compensation is less sensitive to good firm performance but more sensitive to poor firm 

performance. Their work suggests that there is no difference in performance between firms with female 

executives compared to those with male executives. Gayle et al. (2012) show evidence to contradict the 

results of Albanesi et al. (2015). They find that female executives are rewarded more for good 

performance but there is no difference between in pay-performance sensitivity between male and female 

executives when performance in poor.  

 

This paper differs from previous work in several ways. First, I study a segment of the population that is 

often discriminated against—visible minorities—but has not been empirically tested at the senior 

executive level. By identifying both women and visible minorities in the sample, I test for discrimination 

against each group and test for a broad form of discrimination against all non-WM executives. Second, I 

partition the data where theory, specifically the notion of within group favoritism, suggests that 
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discrimination is more likely to occur. For women, discrimination may be greater in male-dominated 

industries and in firms with low female participation on the board of directors. For visible minorities, 

discrimination may be more likely to occur in states that have a history of being less accepting of ethnic 

diversity and in firms with low minority participation on the board of directors. Third, I consider a sample 

of CEOs and CFOs. Bugeja et al. (2012) studies only CEOs while Gayle et al. (2012) and Albanesi et al. (2015) 

study executives in a variety of positions. 

 

This paper focuses on the pay-performance relationship and therefore relies on significant evidence 

showing that the executives studied meaningfully influence firm performance.  Many studies have shown 

the influence of the CEO and CFO on firm decisions which can affect performance. For example, Frank and 

Goyal (2007) find that CEOs and CFOs determine firm leverage, Bertrand and Schoar (2003) find the CFOs 

affect interest coverage, balance sheet liquidity, and leverage, Kaplan et al. (2012) find links between CEO 

characteristics and LBO performance, and Cronqvist et al. (2012) find that a CEO’s personal leverage is 

positively related to the corporate leverage for the firms they run. There is little evidence to suggest that 

other C-Suite executives affect firm performance as much as CEOs and CFOs, therefore I restrict the 

sample to include only these positions.   

3.3 Data Description 

The executive sample studied in this paper includes CEOs and CFOs. I compile the list of executives using 

the ExecuComp database and include firms with data in the Compustat and Center for Research in Security 

Prices (CRSP) databases. I identify CEOs and CFOs using two methods: First, ExecuComp includes an 

indicator variable for CEOs and CFOs; however, the CFO indicator is missing for many firms. I supplement 

this with a text-based extraction from the executive’s position title. Similar to Kim et al (2011) the program 

searches through the executive title name and identifies those that are consistent with the CFO title. For 
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example, a title may indicate that the executive is the “VP Finance,” in which case the program identifies 

the individual as being in a position equivalent, or most similar, to the CFO. I remove CEOs and CFOs with 

total compensation (TDC1 in ExecuComp) less than or equal to $1,000. 

 

ExecuComp identifies executives’ gender but not ethnicity. I use two methods to identify minority 

executives. The first method uses a comprehensive database of surnames found on the website 

Ancestry.com to search for the ethnic origin of the executive’s surname.33 I classify executives as 

minorities if the surname country of origin resides in one of the following regions: Asia, Latin America, the 

Middle East, or Africa. I supplement this method when Ancestry.com fails to identify the country of origin 

with a general internet-based search of surname origins.34 The second method uses US census data on 

surnames that provide the percentage of individuals by ethnic group with a particular surname. I require 

at least 90% of the US population with a surname to be of an identified ethnicity for an executive to be 

ethnically classified using this method. For example, if 80% of people with the surname Smith are white, 

and 20% are black, the executive with the surname Smith is not ethnically classified. This method is used 

as a supplement to the first and is particularly useful in identifying Latin American surnames. Neither of 

the methods is strong at identifying black executives; therefore, black executives are underrepresented 

in the sample. Although this is a limitation of the sample, external sources suggest that the number of 

black executives is small. For example, a recent CNN Money article states that, as of January 29, 2015, 

there were only five black CEOs at Fortune 500 firms (Wallace, 2015). These methods ethnically classify 

over 98% of executives.  

 

                                                           
33 Ancestry.com cites the Dictionary of American Family Names, Oxford University Press as its main source.  
34 An example of an additional resource is http://forebears.io/ 
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ExecuComp provides the executive compensation measures used in the study.35 Total compensation 

(TDC1) is the sum of salary, bonus, value of restricted stock granted, value of options granted, long-term 

incentive payout, and other compensation. TDC1 has been used as a measure of total compensation in a 

number of studies (e.g., Coles et al., 2014, Custodio, et al., 2013, and Taylor, 2013). Bonus is the sum of 

bonus (BONUS) and long-term incentive plan (LTIP). Equity compensation is the sum of restricted stock 

grants (RSTKGRNT) and the Black-Scholes value of options granted (OPTION_AWARDS_BLK_VALUE). 

However, these variables are not directly comparable across the periods 1993–2005 and 2006–2012 due 

to reporting changes in the ExecuComp database. As a result, I make the following changes to improve 

comparability: LTIP is replaced by non-equity incentive plan (NONEQ_INCENT) to calculate bonus over the 

2006–2012 period, RSTKGRNT is replaced by the grant date fair value of stock awarded under plan-based 

awards (STOCK_AWARDS_FV), and OPTION_AWARDS_BLK_VALUE is replaced by the grant date fair value 

of options granted (OPTION_AWARDS_FV) to calculate equity compensation over 2006–2012 period. 

Salary (SALARY) is consistent across the entire ExecuComp database.  

 

Measures used to assess the executives’ performance are calculated using Compustat and CRSP data. 

Return on assets (ROA) is the operating income before depreciation (OIBDP) divided by lagged total assets 

(AT) (Huang and Kisgen, 2013). Tobin’s Q is calculated as total assets (AT) plus the market value of equity 

(PRCC_F × CSHO) minus the book value of equity (CEQ) minus deferred taxes (TXDBCL) divided by total 

assets (AT) (Gompers et al., 2003). Annual stock market returns and annual standard deviation of stock 

market returns are calculated using CRSP data. Abnormal stock returns are calculated by year and subtract 

the average industry return from the firm’s annual return using Fama-French 49 industry classification 

(Fama and French, 1997). Average wages by industry and gender and the percentage of women employed 

                                                           
35 Variables capitalized in italics are the ExecuComp variables.  
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in the industry are retrieved from the US Bureau of Labour Statistics website.36 Additional data sources 

include Compustat for financial statement variables. These additional variables are used as controls for 

factors that may also influence compensation.    

 

The short-term sample consists of transitioning executives and the analysis is implemented on incoming 

executives. I require each firm to have compensation data on the outgoing and incoming executives. The 

short-term sample includes data from the last year of the outgoing executive’s tenure and the first year 

of the incoming executive’s tenure. The sample includes transitions that occur from 1993 to 2013. The 

long-term sample includes all firms and uses either firm or firm-position fixed effects to control for the 

average CEO and CFO compensation for each firm in the sample. Therefore, the variation in the DG 

variable comes from within-firm transitions from a WM to DG CEO, for example.  

 

Table 1 presents summary statistics of outgoing and incoming CEOs and CFOs around an executive 

transition. Panel A shows the sample of executives who have left their positions. Women and minorities 

constitute a small minority of the outgoing executives in the sample with the greatest proportion being 

female CFOs at 5.7%. While outgoing female CFOs outnumber outgoing minority CFOs, there are less than 

one-third the number of outgoing female CEOs as there are outgoing minority CEOs. Firms with outgoing 

female CFOs are larger than firms with outgoing WM and visible minority CFOs and firms with outgoing 

WM CEOs are largest among the groups. Firms with outgoing female CFOs and CEOs have higher 

profitability than firms with outgoing WM and visible minority executives. The stock market performance 

also varies considerably across the outgoing executive groups. The greatest difference in a performance 

                                                           
36 http://www.bls.gov/oes/ 
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measure is the annualized stock market return between outgoing female CEOs (15.56%) and outgoing 

minority CEOs (1.88%), a difference of 13.68%. 

 

Panel B of Table 1 shows the sample of incoming executives. Compared to Panel A, there are a greater 

number and proportion of incoming female and minority executives than of outgoing executives. Both 

panels, however, are dominated by WM with 89.61% and 93.64% of outgoing CFOs and CEOs being WM, 

respectively, while 87.46% and 90.84% of incoming CFOs and CEOs are WM, respectively.  

INSERT TABLE 1 

Table 2 shows the distribution of female, minority, and WM executives across industries. Industry 

classifications are based on Fama-French (1997) 10 industry classifications.37 Wholesale, Retail, and Some 

Services (Ret., Whole.) has the highest proportion of female executives (6.25%), and Business Equipment 

and Telephone and Television Transmission (Technology) has the highest proportion of minority 

executives (5.8%). Oil, Gas, Coal Extraction and Utilities (Oil, Gas, Util.) has the lowest proportion of female 

executives (2.23%) and Manufacturing has the lowest proportion of minority executives (2.91%). 

INSERT TABLE 2 

Table 3 Panel A reports sample means and t-test p-values for female versus WM CEOs and CFOs. The tests 

suggest women are younger, they run firms with more growth options, and they are paid less than WM 

executives, at the 1% significance level. Female-led firms also have higher stock market volatility and their 

boards are more diverse than those led by WM executives. Table 3 Panel B compares visible minority 

executives and WM executives for all years of the executive’s tenure. Visible minority executives are 

                                                           
37 I aggregate several of the Fama-French 10 industries in Table 2 for expositional purposes. In the Results section, I 
control for industry using the Fama-French 49 industry classification. 
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younger, they run smaller firms, their firms have higher growth options and lower profitability, and the 

standard deviation of their returns is greater. Also, firms with visible minority executives have a higher 

proportion of minorities serving on their boards compared to firms with WM executives. 

INSERT TABLE 3 

3.4 Research Design 

This section details the empirical methodology used in the analysis. I first describe the method used for 

the short-term tests followed by that used for the long-term tests. This paper does not address the 

endogeneity issues that underlie the matching process between firms and executives. To infer causality 

in the relationship between gender or minority status and the compensation of executives, one requires 

an instrument that replicates random assignment of DG executives to firms. The instrument should also 

only impact the firm through the executive-firm match and not through any other observed or unobserved 

variable to satisfy the “only through” condition as discussed in Angrist and Pischke (2009). I am not aware 

of any instrument that satisfies these conditions. Black and Atanasov (2015) outline the issues with using 

poor instruments and suggest that they can cause severely inflated instrumental variable coefficients that 

may be sensitive to omitted variables. Therefore, the econometric methodology and the results that 

follow are to be interpreted as tests of association, rather than causation. 

 

Related to the instrumental variable method are sample selection methods, including the Heckman 

sample selection method. The Heckman method relies on the same exclusion restriction requirement to 

that of an instrumental variable. Black and Atanosov (2016) highlight the similarities between an 

instrumental variable regression and a Heckman sample selection model where they state that a Heckman 
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selection model “is basically IV under another name.” As suggested above, I know of no valid instrument 

that can be used in a Heckman model.38   

3.4.1 Short-Term Methodology 

The short-term empirical tests aim to capture the determinants of an executive’s compensation package 

in their first year in the position. Statistical discrimination (Arrow, 1973) may be more likely to occur early 

in an executive’s tenure as the board may rely on stereotypes when little, individual-specific, information 

is known about the executive. Let i index the firm, k the incoming executive, t the year, j the industry, and 

s the state in which the firm is headquartered. Equation 1 presents the econometric specification for the 

short-term analysis. 

𝐶𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛𝑘 = 𝛽𝐷𝐺𝑘 + 𝛿𝐶𝐸𝑂𝑘 +  𝛾𝑋𝑖𝑡 + 𝛼𝑡 + 𝛼𝑗 + 𝛼𝑠 + 휀𝑘 (1) 

Where 𝐶𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛𝑘 is an incoming executive’s total compensation (logged), or its components, for 

their first year in the position. 𝐷𝐺𝑘 is an indicator variable equal to one if the incoming executive 

belongs to a designated group. 𝐶𝐸𝑂𝑘 is an indicator variable equal to one if executive k is the CEO and 

equal to zero if the executive is the CFO. 𝑋𝑖𝑡 is a vector of observable firm characteristics in the first year 

of the incoming executive tenure, e.g. size, profitability, and the outgoing executive’s compensation.39 

𝛼𝑡, 𝛼𝑗, and 𝛼𝑠 are fixed effects for the year, industry, and state, respectively. 𝛼𝑡, controls for macro-level 

trends that vary at the year-level, 𝛼𝑗 controls for industry-specific effects on compensation, and 𝛼𝑠 

controls for geographic effects on compensation. 휀𝑘 is the error term. The coefficient 𝛽 captures the 

correlation between DG status and compensation in the first year of tenure. 

3.4.2 Long-Term Methodology 

                                                           
38 Despite these concern I examine the use of a Heckman model in Section 5.5. 
39 Controlling for covariates at time t-1, the last year of the out-going executive’s tenure, does not qualitatively 
change the results as there is little variation in the covariates from t-1 to t. 
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The long-term empirical tests aim to capture the determinants of an executive’s annual compensation 

package as observed for each year of his or her tenure. Let i index the firm, k the executive, t the year, 

and f the executive position for firm i. Equation 2 presents the econometric specification for the long-term 

analysis which is similar to that used in Bugeja et al. (2012). 

𝐶𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛𝑘𝑡 = 𝛽𝐷𝐺𝑘 + 𝛾𝑋𝑖𝑡 + 𝛼𝑡 + 𝛼𝑓 + 휀𝑘  (2) 

Where 𝐶𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛𝑘𝑡 is the total compensation (logged), or its components, for executive k at time t. 

𝐷𝐺𝑘 is an indicator variable equal to one if executive k belongs to a designated group. 𝑋𝑖𝑡 is a vector of 

observable firm characteristics at time t. 𝛼𝑡 are year fixed effects and 𝛼𝑓 are firm-position fixed effects. 

Firm-position fixed effects are used as the sample includes the compensation of CEOs and CFOs, therefore 

there are two positions for each firm, each receiving its own fixed effect. 𝛼𝑓 subsumes a firm fixed effect 

as well as a position fixed effect. 휀𝑘 is the error term. State fixed effects are not included in this 

specification because firm fixed effects subsume much of the variation in the state dummy variables. For 

state fixed effects to be identified, when firm fixed effects are included, companies in the sample must 

change their headquarter location from one state to another, which is relatively rare. 

 

The inclusion of firm-position fixed effects identifies the 𝛽 coefficient through variation within the 

position, within the same firm. Said differently, the firm-position fixed effect accounts for the average 

compensation of the CEO and CFO for firm i. The more granular firm-position fixed effects subsume the 

variation in the CEO indicator variable and therefore the coefficient on CEO is unidentified. This 

specification controls for unobservable time-invariant firm-position effects that influence executive 

compensation. The interpretation of 𝛽 is the difference in compensation (percent) between a DG and WM 

executive. 𝛽 is therefore a measure of the DG-wage gap or gender wage gap in Bugeja et al. (2012). 
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Although the DG wage gap may provide some evidence of discrimination, it does not consider the 

performance of an executive, given their wage. Equation 2 only controls for performance. For example, if 

compensation is equal between DG and WM executives but DG executives have higher performance, 

controlling for performance masks the pay-performance relationship. To investigate the pay-performance 

relationship and how that relationship varies between DG and WM executives, I follow Gayle et al. (2012) 

and estimate Equation 3 

𝐶𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛𝑘𝑡 = 𝛽1𝐷𝐺𝑘 + 𝛽2𝑃𝑒𝑟𝑓𝑖𝑡 + 𝛽3𝐷𝐺𝑘 × 𝑃𝑒𝑟𝑓𝑖𝑡 + 𝛾𝑋𝑖𝑡 + 𝛼𝑡 + 𝛼𝑓 + 휀𝑘 (3) 

Where the variables follow the definitions provided in Equation 2 except 𝑋𝑖𝑡 does not include the firm’s 

annual stock market return. 𝑃𝑒𝑟𝑓𝑖𝑡 is the annual abnormal market return–annual return minus the equal 

weighted industry return–for the firm measured at time t for the preceding 12 months. 𝐷𝐺𝑘 × 𝑃𝑒𝑟𝑓𝑖𝑡 is 

the interaction of 𝐷𝐺𝑘 and 𝑃𝑒𝑟𝑓𝑖𝑡. 𝛽2 estimates the sensitivity compensation to firm performance; extant 

literature, including Bugeja et al. (2012), show that executive compensation is positively correlated with 

firm stock market returns. 𝛽3 tests if the sensitivity of compensation to performance, e.g. pay for 

performance, differs between DG and WM executives. For example, a negative 𝛽3 coefficient suggests 

that an increase (decrease) in performance by firms with DG executives is associated with less of an 

increase (decrease) in compensation compared to firms with WM executives.  

 Equation 3 provides insights into how the pay for performance relationship differs between DG 

and WM executives. However, lower sensitivity to performance for DG executives is not a clear indication 

of pay-performance discrimination as a negative 𝛽3 coefficient shelters DG executives from poor 

performance. In contrast, if DG executives are punished more for poor performance and rewarded less 

for superior performance, there may be evidence of discrimination. To test the pay-performance 

sensitivity, conditional on poor/superior performance, I follow Gayle et al. (2012) and estimate Equation 

4. 
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𝐶𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛𝑘𝑡 = 𝛽1𝐷𝐺𝑘 + 𝛽2𝑃𝑒𝑟𝑓𝑖𝑡 + 𝛽3𝐷𝐺𝑘 × 𝑃𝑒𝑟𝑓𝑖𝑡 + 𝛽4𝑁𝑒𝑔𝑖𝑡 + 𝛽5𝑁𝑒𝑔𝑖𝑡 × 𝐷𝐺𝑘 + 

𝛽6𝑁𝑒𝑔𝑖𝑡 × 𝑃𝑒𝑟𝑓𝑘 + 𝛽7𝐷𝐺𝑘 × 𝑃𝑒𝑟𝑓𝑖𝑡 × 𝑁𝑒𝑔𝑖𝑡 + 𝛾𝑋𝑖𝑡 + 𝛼𝑡 + 𝛼𝑓 + 휀𝑘 (4) 

Equation 4 is like Equation 3 but it adds 𝑁𝑒𝑔𝑖𝑡  as an interaction term. 𝑁𝑒𝑔𝑖𝑡 is an indicator variable equal 

to one if the firm’s annual abnormal return (𝑃𝑒𝑟𝑓𝑖𝑡) is negative. This interaction allows the pay-

performance sensitivity to vary between good and bad performing firms. In the tables that estimate 

Equation 4, Abnormal Return (AR) or AR is the performance variable (𝑃𝑒𝑟𝑓𝑖𝑡) and Negative AR Dummy 

(Neg) or Neg is the negative abnormal return indicator variable (𝑁𝑒𝑔𝑖𝑡). Differences in the pay-

performance sensitivity for DG executives are identified by 𝛽3 and 𝛽7. For brevity, all 𝛽 coefficient 

interpretations are not described in this section but are provided in Appendix B. An indication of 

discrimination would be if DG compensation is less sensitive to abnormal returns when abnormal returns 

are positive (negative 𝛽3) or if DG compensation is more sensitive to abnormal returns when abnormal 

returns are negative (positive 𝛽7).  

3.5 Results 

The results are presented in five sections. Section 5.1 presents an analysis of executive compensation in 

the first year they hold a position. This section estimates Equation 1 or a similar cross-sectional regression. 

Section 5.2 presents the long-term wage gap analysis of executive compensation and estimates Equation 

2 or a similar panel regression. I follow a common sequence of tests in both sections which aids in 

comparability. Section 5.3 presents the long-term pay-performance sensitivity results by estimating 

Equations 3 and 4. Section 5.4 extends the results of Section 5.2 and 5.3 by further partitioning the data. 

Finally, two robustness tests are included in Section 5.5.  

3.5.1 Short-Term Analysis 
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I begin the short-term analysis by estimating Equation 1 which tests for a DG wage gap; Table 4 presents 

the results. I vary the use of fixed effects across columns, culminating in Column 4 which includes year, 

state, and industry fixed effects. The coefficient on the Designated Group (DG) variable is statistically 

insignificant in all specifications suggesting that there is no difference in compensation between DG and 

WM executives in their first year in the position. The coefficient on CEO is economically large and highly 

significant indicating that CEOs in their first year are paid approximately 65-73% more than CFOs, 

depending on the specification.  

INSERT TABLE 4 

Several coefficients on the control variables in Table 4 are of interest. The variable Former Exec's Total 

Comp is the total compensation of the executive in the position before the incoming executive. The 

positive coefficient on this variable suggests that compensation is greater for an incoming executive if the 

outgoing executive’s compensation was high. The coefficient on Ln(Size) is positive and highly significant 

indicating that large firms have greater executive compensation and the coefficient on TQ is also positive 

suggesting that firms with more growth options provide greater compensation to their CEOs and CFOs. 

The negative coefficient on ROA is somewhat puzzling. One explanation is that firms with low profitability 

may have to pay incoming executives greater compensation for agreeing to operate a poorly performing 

firm, which presumably they will aim to improve. Looking ahead, this result is not replicated in Section 5.2 

where the data include all years of executives’ tenure. There we see the expected positive relation 

between ROA and compensation. 

 

In the short-term tables, I partition the data in various ways and estimate Equation 1 testing for a 

relationship between differences in compensation between newly hired DG and WM executives. 

Partitions are important as compensation discrimination may not be apparent in the entire sample, yet it 
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may exist in subsamples of the components of pay, industry sectors, or geographic regions. Table 5 

decomposes total compensation into its components. Columns 1-3 do not include fixed effects and 

Columns 4-6 includes year, state, and industry fixed effects. The results in Table 5 corroborate those in 

Table 4 and suggest that there is little indication of discriminatory compensation practices for incoming 

executives’ salary, bonus, or equity compensation. The coefficient on ROA is positive when the dependant 

variable is Bonus (Columns 2 and 5) indicating that the executive’s bonus increases as profitability 

increases. The ROA coefficient when salary is the dependent variable is negative, as in Table 4, which is 

informative as an executive’s salary is set at the start of the year, not year-end. Therefore, the incoming 

CEO’s salary is higher when firm profitability is poor. The coefficients on the other control variables are 

qualitatively similar to those in Table 4.  

INSERT TABLE 5 

Next, I partition the data across positions and estimate Equation 1 for CEOs and CFOs separately. Table 6 

presents the results. Due to the partition, the variable CEO is unidentified and therefore dropped from 

the regression. Columns 1 and 2 present the results for CEOs and Columns 3 and 4 present the results for 

CFOs. Again, Table 6 replicates the results of Table 4 as there is little evidence of a difference in 

compensation between newly hired DG and WM executives. An interesting result of the position partition 

is that the age of the CEO is negatively associated with total compensation but the age of the CFO is 

positively related to total compensation. The result suggests that CEOs (CFOs) that are one year older 

received .8% (.5%) less (more) total compensation. Given the average total compensation for an incoming 

CEO (CFO) of $4,870,451 ($1,663,476) this amounts to approximately $39,964 ($8,317) less (more) 

compensation if the executive is one year older.  

INSERT TABLE 6 
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The next obvious partition is to separate visible minorities and women and test whether one of the two 

DG groups differ in initial compensation to that of WMs. Table 7 presents the results for visible minorities 

in Columns 1 and 2 and for women in Columns 3 and 4; therefore, the variable Designated Group (DG) is 

an indicator variable equal to one if the executive is a woman (Columns 1 and 2) or if the executive is a 

visible minority (Columns 3 and 4). The result in Table 7 corroborates the results in Tables 5 and 6 and 

show little evidence of differential compensation as the coefficient on the variable Designated Group (DG) 

is insignificantly different from zero. The coefficients on the control variables are also similar to those in 

Table 4.  

INSERT TABLE 7 

So far, the analysis has shown little indication of differential compensation between DG and WM 

executives across the types of compensation, for the positions of CEO and CFO, and for either women or 

minorities. This finding is consistent with the female CEO compensation result of Bugeja et al. (2012) but 

extends the result to include minority executives. However, discriminatory compensation practices may 

exist in partitions of the sample. Gender discrimination may not be evenly distributed across industries 

(Fields and Wolff, 1995) and racial discrimination may not be evenly distributed across geographic regions 

(Bound and Freeman, 1992). Thus, it is important to investigate these partitions as robustness checks to 

reject the null hypothesis that compensation discrimination exists in the positions of CEO and CFO.  

Partitioning the data where theory suggests is an additional contribution of this paper. 

 

Gender discrimination may not occur evenly across industries. I posit that industries that are unaccepting 

of women will have greater levels of gender discrimination. The industry-level gender wage gap is one 

proxy for female acceptance and is calculated as one minus the average female employee wage divided 
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by the average male employee wage within the industry.40 The second proxy of female acceptance is the 

percent of women working in the industry. Average wages by industry and gender and the percentage of 

women employed in the industry are retrieved from the US Bureau of Labour Statistics website.41 

Concerning discrimination against minorities, US states that were strongly against the Civil Rights Act of 

1964 are used as a geographical proxy for the acceptance of minorities in executive positions. These states 

comprise the former Confederate States of America. This proxy is supported by literature that finds 

regional differences in racism in the US (e.g., Bound and Freeman, 1992). Confederate takes a value of 

one if the firm is headquartered in a former Confederate state. 

 

For both women and visible minorities, I also use a firm-level proxy for acceptance: percent of women or 

minorities on the board of directors. To partition the data I split the sample at the median of each 

measure. These partitions are motivated by Matsa and Miller (2011) who find that the proportion of 

women on the board is positively associated with the future proportion of female executives. Their result 

is also consistent with Gupta and Raman (2014), who find that the proportion of women on the board 

increases female CEO appointments.  

 

Table 8 presents the results of estimating a specification that modifies Equation 1 and tests for differences 

between female and WM executives. In Table 8, Female Executive is an indicator variable equal to one if 

the incoming executive is a woman. Columns 1 and 2 partition the sample at the median of the industry-

level gender wage gap, Columns 3 and 4 partition the sample at the median of the percent of men in an 

industry, and Columns 6 and 7 partition the sample at the median of the percent of women on the board 

                                                           
40 The data are aggregated at the NAICS industry classification. I NAICS industries to the SIC classification and then 
to the Fama-French Industry classification.  
41 http://www.bls.gov/oes/ 



88 
 

of directors. Firms in the partition with high (low) female board representation are composed of 

approximately 19% (4%) women. Odd (even) numbered columns show the results of the low (high) 

partition.  

INSERT TABLE 8 

The results in Table 8 corroborate the findings in Table 4 and the subsequent tables that show that there 

is no statistically significant evidence that female executives are paid less than their male counterparts. I 

find that female executive compensation is no different from that of men in industries in which the 

literature has previously found evidence of discrimination and that a firm-level measure of acceptance–

proportion of women on the board of directors–does not affect the compensation for female executives. 

All specifications include year, state, and industry fixed effects and the significance and magnitude of the 

control variables are comparable to those in Table 7.   

 

Finally, I test whether there is evidence of ethnic wage gap in former confederate states and in a partition 

with a low percent of minority board members. Table 9 presents the results of estimating a specification 

that modifies Equation 1. In Table 9, Visible Minority Executive is an indicator variable equal to one if the 

incoming executive is a visible minority. Columns 1 and 2 partition the sample based on the headquarter 

state of the firm. Column 1 includes firms headquartered in states that were part of the Union army during 

the civil war and Column 2 includes firms headquartered in states that were part of the Confederate army 

during the civil war. Columns 6 (low) and 7 (high) partition the sample at the median of the percent of 

minorities on the board of directors. Due to the small number of minorities on public company boards the 

low partition includes board with no minorities, approximately 72% of the sample, while the high partition 

includes boards with minorities. 

INSERT TABLE 9 
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Theory, and prior empirical work, suggests that former Confederate states (Column 2) and firms with a 

low proportion of minorities on the board of directors (Column 3) may display discriminatory pay 

practices. I find no evidence of this. The coefficient on Visible Minority Executive is insignificantly different 

from zero implying that minority executives are paid similarly to non-visible minority executives in former 

Confederate and Union states and in firms with a low and high proportion of minorities on its board.  

3.5.2 Long-Term DG Wage Gap Analysis 

This section follows the outline of Section 5.1 and replicates the tests and partitions using panel data that 

includes all years in which the executive holds their position. As outlined in Section 4.2, the empirical 

specification used in this section test for a DG wage gap. I relegate some tables to the appendix and limit 

my discussion of these tables as much of it is repetitive from Section 5.1. Table 10 estimates Equation 2 

and tests for a DG wage gap in the full sample. The table varies the use of fixed effects, culminating in 

Column 6 which includes firm-position fixed effects. Across all specifications, there is no indication of an 

DG wage gap as indicated by the insignificant coefficient on the Designated Group (DG) variable. This 

result is comparable to that in Table 4. The coefficients on the control variables are also similar in 

significance and magnitude to those in Table 4. The coefficient on the variable CEO is absorbed by the 

firm-position fixed effect in Column 6. The adjusted R-squared in the firm-position fixed effects regression 

of nearly 75% shows the explanatory power of including these fixed effects in the specification. Controlling 

for the average compensation for CEOs and CFOs within a firm increases the explanatory power of the 

regression by 16.6 percentage points or almost 29% compared to an industry fixed effect regression.42 

INSERT TABLE 10 

                                                           
42 (74.6% - 58%) / 58% = 28.6% 
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I decompose total compensation into its components (Appendix Table A1), by executive position 

(Appendix Table A2), and by DG executive type (Appendix Table A3) and re-estimate Equation 2. Appendix 

Table A1 shows no signs of a DG wage gap pay as indicated by the insignificant coefficient on the variable 

Designated Group (DG) in Columns 1-6. The significance and magnitude of the 𝛽 coefficient is particularly 

small in Columns 4-6 which include firm-position fixed effects. Tables A2 and A3 show similarly 

insignificant results for the firm-position fixed effect regressions (Columns 2 and 4). These findings 

corroborate the short-term results in Tables 5, 6, and 7 and the long-term results in Table 10.  

 

Next, I replicate Table 8 but use long-term panel data and estimate Equation 2. Table 11 shows the results. 

The coefficient on the Female Executive is negative and significant in the partitions that include male-

dominated industries (Columns 2 and 4). These negative coefficients imply that a female executive earns 

approximately 8-13% less than her male counterparts in male-dominated industries. I further explore this 

result in Section 5.4.  

INSERT TABLE 11 

Appendix Table A4 replicates Table 9 and tests for an ethnic wage gap with long-term panel data. 

Confirming the results in Table 9, I find no evidence that visible minority executives are paid less in former 

Confederate states or between firms with a high or low percent of minorities on the board of directors.  

 

This section has replicated most of the results from Section 5.1 using long-term panel data with firm-

position fixed effects. One deviation from the short-term results is that there is some evidence that female 

executives are paid less in male-dominated industries. The next section estimates Equation 4 which tests 

for the difference in pay-performance sensitivity between DG and WM executives.  
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3.5.3 Long-Term DG Pay-Performance Analysis 

Section 5.2 found evidence that there is a gender wage gap in male dominated industries. This evidence, 

however, does not necessarily indicate the presence of discriminatory pay practices. To further test for 

discrimination, I estimate Equation 4 in Table 12 to test for a difference in the pay-performance 

relationship between DG executives and WM executives. This specification allows me to observe 

differences in the pay-performance relationship when the firm has superior and poor performance. If 

female executives’ compensation is less sensitive to firm performance when the firm is doing well and 

more sensitive when the firm is doing poorly, this may be a sign of discriminatory pay practices (Albanesi 

et al., 2015). I relegate many of the tables in this section to the appendix. 

 

I begin by estimating Equations 3 and 4 in Columns 1 and 2-8 in Table 12, respectively. Equation 3 shows 

the difference in pay-performance sensitivity between DG and WM executives but it does not make a 

distinction between negative and positive abnormal returns. Equation 4 includes an indicator variable 

equal to one if the firm’s abnormal return is less than zero and interacts this variable with Designated 

Group (DG), Abnormal Return (AR), and AR × DG. The interpretation of the coefficients of interest (𝛽1 to 

𝛽7) are provided in Appendix B. Table 12 shows the incremental fixed effects for Equation 4 in Columns 

2-8. Subsequent tables in this section present results from estimating Equation 4 and restrict the 

presentation of incremental fixed effects for brevity.  

INSERT TABLE 12 

Table 12 shows the results of estimating Equation 3 in Column 1. The DG variable is positive suggesting 

that DG executives are paid more than WM executives. This result is replicated in Column 2 which 

estimates Equation 4; however, the difference in DG compensation becomes insignificant when fixed 

effects are added to the specification. Column 7 uses the most conservative specification and includes 
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year and firm-position fixed effects. Recall from Section 4.2 that the coefficients of interest in this 

regression are those on the AR × DG variable (𝛽3) and the AR × DG × Neg variable (𝛽7). An indication of 

discrimination is present if DG compensation is less sensitive to abnormal returns when abnormal returns 

are positive (negative 𝛽3) or DG executives are more sensitive to abnormal returns when abnormal returns 

are negative (positive 𝛽7). In Table 12 neither 𝛽3 or 𝛽7 are statistically significant.  

 

Two coefficients in Table 12 are consistently statistically significant: the coefficient on the Negative AR 

Dummy (Neg) variable (𝛽4) and the coefficient on the AR × Neg variable (𝛽6). The interpretation of 𝛽4 is 

the effect of a negative abnormal return on compensation for WM executives. However, the negative 

coefficient on this variable does not imply that compensation is lower for WM executives compared to 

DG executives. Instead, the difference in compensation between WM and DG executives when abnormal 

returns are negative is given by the coefficient on Neg × DG (𝛽5). The statistically insignificant 𝛽5 suggests 

that there is no difference in compensation between WM and DG executives when abnormal returns are 

negative; however, both DG and WM executives have lower compensation when abnormal returns are 

negative. The coefficient on AR × Neg (𝛽6) is also statistically significant throughout Table 12. This positive 

coefficient suggests that the pay-performance sensitivity is positive for WM executives when returns are 

negative. Using the same argument as above, this does not imply that there is a difference in pay-

performance sensitivity between WM and DG executives as AR × DG × Neg is insignificantly different from 

zero. 

 

The insignificant coefficient on the Abnormal Return (AR) variable in most of the columns of Table 12 may 

appear problematic as much prior literature finds that abnormal returns are positively related to executive 

compensation (e.g. Bugeja et al., 2012). This coefficient, however, should not be viewed in isolation. For 
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example, Negative AR Dummy (Neg)–an indicator variable equal to one if Abnormal Return (AR) is 

negative–loads with a negative coefficient suggesting that below average performance is associated with 

lower executive compensation. Therefore, the coefficient on Negative AR Dummy (Neg) is capturing much 

of the variation associated with poor performance, not the coefficient on Abnormal Return (AR). Also, in 

Column 1, which does not include the interaction terms with the variable Negative AR Dummy (Neg), the 

coefficient on Abnormal Return (AR) is positive and significant, as expected. Throughout this section I will 

focus the discussion on the two variables that relate to potential DG discrimination: the interaction of 

Abnormal Return (AR) and Designated Group (DG) (AR × DG) and the three-way interaction of Abnormal 

Return (AR), Designated Group (DG) and Negative AR Dummy (AR × DG × Neg).  

 

Appendix Table A5 estimates Equation 4 for each component of total compensation: salary, bonus, and 

equity. Appendix Table A6 estimates Equation 4 for women in industries with a low (Column 1) and high 

(Column 2) gender wage gap, in industries with a low (Column 3) and high (Column 4) percentage of males, 

and in firms with low (Column 5) and high (Column 6) female representation on the board of directors. 

Table A6 shows no signs of pay-performance discrimination. Appendix Table A7 estimates Equation 4 for 

visible minorities in former Confederate and Union states in Column 1 and 2, respectively. Column 3 (4) 

restricts the sample to firms with low (high) minority representation on the board of directors. Table A7 

shows no signs of pay-performance discrimination. 

INSERT TABLE 13 

Table 13 divides the sample of executives between CEOs (Columns 1 and 2) and CFOs (Columns 3 and 4) 

and estimates Equation 4. Again, the variables of interest are AR × DG and AR × DG × Neg. The sample of 

CEOs shows no signs of pay-performance discrimination; however, there is some evidence of 

discrimination in the CFO sample. Column 4 uses the more robust specification that includes year fixed 
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effects to control for annual macro shocks and firm fixed effects to control for the average CFO 

compensation for the firm. The negative coefficient on the AR × DG variable (𝛽3) suggests that the pay-

performance sensitivity for DG executives is less than that of WM executives when abnormal returns are 

positive. Said differently, when the firm is performing well (positive abnormal return) the compensation 

of DG CFOs is less sensitive to performance compared to WM CFOs. At the same time, the positive and 

significant coefficient on the AR × DG × Neg variable (𝛽7) suggests that the pay-performance sensitivity 

for DG CFOs is greater than that of WM CFOs when abnormal returns are negative. Said differently, when 

the firm is performing poorly (negative abnormal return) the compensation of DG CFOs is more sensitive 

to performance compared to WM CFOs. Taken together, the results suggest that DG CFOs are worse off 

when performance is high and when performance is low, compared to WM executives.  

INSERT TABLE 14 

In Table 14 the Designated Group (DG) variable in Columns 1 and 2 is an indicator variable equal to one 

for visible minorities executives and in Columns 3 and 4 it is an indicator variable equal to one for female 

executives. Table 14 estimates Equation 4. Columns 3 and 4 suggest there is evidence of differences in 

pay-performance for female executives. The negative coefficient on the AR × DG variable (𝛽3) in Columns 

3 and 4 suggest that the pay-performance sensitivity for female executives is less than that of male 

executives when abnormal returns are positive. Also, the positive coefficient on the AR × DG × Neg 

variable (𝛽7) suggests that the pay-performance sensitivity for female executives is greater than that of 

male executives when abnormal returns are negative. These results suggest that women are worse off 

when performance is high and when performance is low, compared to male executives. I further explore 

this result, and that in Table 13 related to CFO and CEO pay-performance sensitivity, in Section 5.4. 

3.5.4 Women’s Compensation in Male-Dominated Industries  
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This section analyses the statistically significant results in Sections 5.2 and 5.3. I further partition the 

data to identify the source of variation in the negative coefficient on the Female Executive variable in 

Table 11 and the negative (positive) coefficient on the DG×Perf (DG×Perf×Neg) variable in Tables 13 and 

14. This process achieves two objectives. First, further partitioning the data provides a more descriptive 

explanation of the potential gender wage gap (Table 11) and DG pay-performance sensitivity (Tables 13 

and 14). Second, if the wage gap specification (Equation 2) and the pay-performance specification 

(Equation 4) lead to the same conclusion, so that we can infer that discrimination occurs in the same 

subsample under the two specifications, confidence in the results increases.  

 

The negative coefficient on the Female Executive variable in Table 11 suggests that women are paid less 

in male-dominated industries. I split the sample between CFOs and CEOs and replicate Table 11 Columns 

1-4 for each position to further explore this result. Table 15 shows the results of partitioning Table 11 by 

position. I include only firm fixed effects in Table 15 as the table’s partition negates the need for 

position-firm fixed effects.  

INSERT TABLE 15 

Table 15 provides evidence to suggest that female CFOs, not CEOs, are paid less in male-dominated 

industries compared to male CFOs; however these coefficients are not statistically significant at 

conventional levels. The results in Column 4 show that female CFOs are paid approximately 8.8% less 

than their male counterparts in industries with a high gender wage gap. Similarly, Column 8 shows that 

women are paid approximately 5.7% less than their male counterparts in industries with a high 

proportion of males.  
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Next, I replicate Table 13 for CFOs only and change the Designated Group (DG) variable to be an 

indicator variable equal to one if the CFO is a visible minority (woman) with the results presented in 

Column 1 (Column 2) of Table 16. The coefficients on the variables AR × DG and AR × DG × Neg in 

Column 2 are statistically significant and have the same sign as those in Table 13. This suggests that the 

results from Table 13 primarily occur in the sample of female CFOs not minority CFOs. The interpretation 

of these coefficients is slightly different to those in Table 13 as the Designated Group (DG) variable is a 

female indicator variable in Column 2 of Table 16. Therefore, when the firm is performing well (positive 

abnormal return) female CFO compensation is less sensitive to performance compared to male CFO 

compensation and when the firm is performing poorly (negative abnormal return) female CFO 

compensation is more sensitive to performance compared to that of male CFOs. 

 

Columns 3-6 in Table 16 use a female CFO indicator to define the Designated Group (DG) variable. 

Column 3 (4) partitions the data by low (high) gender wage gap and Columns 5 (6) partitions the data by 

low (high) percent of men in the industry. Therefore, Columns 4 and 6 are male-dominated industry 

partitions. First, I compare the coefficients on the AR × DG variable (𝛽3) between male-dominated and 

non-male-dominated industries. 𝛽3 is negative and statistically significant at the 5% level in both male-

dominated partitions whereas 𝛽3 is insignificant in Column 5 and is only negative and statistically 

significant at the 10% level in Column 3. Similarly, the size of the coefficient is much larger in male 

dominated industries.43 The negative coefficient on the AR × DG variable (𝛽3) suggests that the pay-

performance sensitivity for female CFOs is less than that of male CFOs in male-dominated industries 

when abnormal returns are positive. Next, I compare the coefficients on the AR × DG × Neg variable (𝛽7) 

between male-dominated and non-male-dominated industries. Although the results are slightly weaker 

                                                           
43 125% = ((.279-.124)/.124)*100 and 39% = ((.183-.132)/.132)*100 
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than those for 𝛽3, the statistical significance of the 𝛽7 coefficient is greater in male-dominated industry 

and the size of the coefficient is larger. The positive coefficient on the AR × DG × Neg variable (𝛽7) 

suggests that the pay-performance sensitivity for female CFOs is greater than that of male CFOs in male-

dominated industries when abnormal returns are negative. The fact that female CFOs in male-

dominated industries appear to benefit less when the firm is doing well and are punished more when 

the firm is doing poorly, is an indication of compensation discrimination.  

 

The results of Table 16 corroborate those in Table 15. Table 15 found a gender wage gap in male-

dominated industries for CFOs. Table 16 found that in these same industries female CFOs are rewarded 

less for good performance and punished more for bad performance.44 In unreported tests, I find that 

there is no difference in the pay-performance sensitivity for female CEOs in male-dominated industries 

compared to male CEOs.  

 

Next, I directly test for performance differences between male and female CFOs in male-dominated 

industries. The results of these regressions are provided in Appendix Table A8. Confirming the results of 

Wolfers (2006) and Albanesi et al. (2015), I find no difference in abnormal stock return for the sub-sample 

which there is evidence of discriminatory pay practices (Columns 2 and 4). In the next section, I check for 

sample selection issues that may impact the results. 

3.5.5 Robustness 

Although no perfect instrument exists for a DG compensation sample selection model, Matsa and Miller 

(2011) find that the proportion of women on the board is positively associated with hiring female 

                                                           
44 These results are similar to those of Albanesi et al. (2015). 
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executives in the future. Similarly, Gupta and Raman (2014) find that the proportion of women on the 

board increases female CEO appointments. I use the proportion of women on the board in the year 

before an executive is hired as the exclusion restriction for the short-term wage regression.45 This 

strategy cannot be used in the long-term sample as entrenched executives can have a direct effect on 

board of director composition, an obvious endogeneity issue. In the short-term sample, endogeneity is a 

concern as the board of directors may begin diversifying the board and the C-Suite for reasons that 

correlate with the error term in the compensation regression. For example, if boards of directors decide 

to diversify the board and the C-Suite because they believe that the firm’s legal risk (unmeasurable) will 

be improved with diversity, then firms with high legal risk will be more likely to diversify. This scenario 

does not satisfy the randomization required of a proper instrument as legal risk affects the sorting of the 

treatment and control groups, and legal risk may correlate with future performance. After identifying 

these concerns I, cautiously, use board composition as the exclusion restriction.    

 

Firms acting in a discriminatory manner may not select a woman or visible minorities for the positions of 

CFO or CEO. Simultaneously, women and minorities may self-select to firms in different ways compared 

to WMs. To investigate these issues, I employ a two-stage Heckman model (Heckman, 1976). Table 17, 

Panel A presents the results of probit regressions in which the dependent variable is equal to one if the 

firm hires a DG executive and zero otherwise. Control variables for the firm in Columns 1–4 of Table 16 

Panel A are lagged and include Ln(Size), ROA, TQ, Book Leverage, Former Exec’s Total Comp, Executive’s 

Age, Ann. Stock Return, Std. Dev. Of Stock Ret. where all control variables are defined in Appendix A. I 

control for industry using Fama-French 49 industry classification (Fama-French, 1997). The first-stage 

regression suggests that an increase in the percentage of women and minorities on the board increases 

                                                           
45 There is no evidence to suggest that the proportion of women or minorities on the board directly affects 
compensation. 
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the probability of hiring a DG executive. Firms are less likely to hire a woman as a CEO, compared to a 

CFO, and firms with higher book leverage are less likely to hire a woman. 

 

Table 16, Panel B presents the second stage of the Heckman model. The dependent variable in the second 

stage is the total compensation of a newly hired DG executive in his or her first year in the position. The 

inverse mills ratio from Table 16 Panel B, which arises from the first stage of the Heckman model and 

provides an indication of sample selection issues, is insignificant in all specifications suggesting that there 

is little evidence of sample selection for DG executives.46   

 

3.6 Discussion and Conclusion 

This study examines discriminatory pay practices for the positions of CFO and CEO against members of a 

designated group. This is the first empirical study in finance to identify minority executives as a group 

potentially discriminated against and to test for discriminatory pay practices. I provide short- and long-

term analyses to test for a DG wage gap and differences in pay-performance sensitivity between DG and 

WM executives. I also partition the data where theory suggests that discrimination may be more 

prevalent. I find that there is little difference in the compensation between WM and visible minority 

executives; however, I do find that female CFOs are paid less and that their pay-performance sensitivity 

is higher (lower) when the firm has bad (good) performance compared to their male counterparts in male-

dominated industries. This evidence is consistent with pay-performance discrimination against female 

CFOs in male-dominated industries.  

                                                           
46 Results are similar for the Heckman sample selection model where the dependent variable is an indicator for 
female executives or minority executives, separately. 
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The econometric specification used does not allow for causal inference. However, the results do allow for 

the inference that female CFOs are paid less, and have different pay-performance sensitivity, in male-

dominated industries after controlling for unobserved time-invariant characteristics that are specific to 

the CEO or CFO position within each unique firm. Although alternative, endogenous, explanations may 

exist for the finding that female CFOs receive lower compensation and inferior pay-performance 

sensitivity in male-dominated industries, readers may consider which explanation is more plausible. First, 

the partitioned results show that discriminatory pay practices exist primarily in male-dominated 

industries. Therefore, any omitted variable must be correlated with these industries and not others. 

Second, discriminatory pay practices do not appear for female CEOs, whose compensation packages are 

much more visible and commented on in the media, than that of CFOs. Finally, anecdotal evidence in the 

introduction shows that US courts have found firms guilty of discriminatory compensation practices for 

rank-and-file employees in recent years. If discrimination is known to exist throughout the corporate 

hierarchy of some firms, it seems likely that it may also exist in the C-Suite.   

 

Caution is necessary in making out-of-sample inferences. CEOs and CFOs are the executives of interest as 

extant literature suggests that individuals in these positions have a significant impact on firm performance 

(e.g., Huang and Kisgen, 2013). The results may not extend to other executive positions as performance 

can be more difficult to quantify causing discriminatory pay practices to be more easily implemented.   

 

Firms, and their boards of directors, may take note of these results. Lawsuits alleging discrimination often 

create bad publicity for the accused company. To hedge against this risk, companies should review their 

executive compensation packages and adjust them accordingly. Also, providing a work environment that 
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promotes equal pay for equal performance can have other benefits, such as attracting and retaining 

employees (Joseph, n.d.). Regulators may also be interested in the results as they strive to reduce 

workplace discrimination. My results suggest that regulators should focus on male-dominated industries 

as potential targets for regulation. Female CFOs in male-dominated industries may use these results to 

assess their own compensation packages, compared to those of their male counterparts at other firms, 

and they may consider renegotiating their compensation contract to improve equity across firms.   
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Table 1: Executive Characteristics  

   

Panel A: Outgoing Executives

White Males Females Minority Males White Males Females Minority Males 

Number of Observations 1776 113 93 2311 35 122

Percent of Total 89.61% 5.70% 4.69% 93.64% 1.42% 4.94%

Age 56.15 51.42 54.95 70.41 61.29 67.08

Total Comp (thousands) 1801.64 2343.65 1928.46 4649.14 4460.96 4513.78

Firm Size (millions) 5860.52 7381.98 4876.30 5693.59 4918.27 5333.84

ROA 13.61% 14.61% 12.99% 12.40% 12.86% 12.31%

Tobin's Q 1.78 1.76 1.88 1.80 1.94 1.79

Annual Return 8.45% 17.84% 4.53% 6.06% 16.73% 1.88%

St. Dev. Annual Return 2.79% 2.92% 2.86% 2.86% 3.08% 3.12%

% of Minorities on Board 4.17% 4.35% 10.09% 3.34% 6.19% 18.42%

% of Females on Board 10.49% 13.28% 12.73% 9.92% 27.94% 10.11%

Panel B: Incoming Executives

White Males Females Minority Males White Males Females Minority Males 

Number of Observations 2721 228 162 2232 75 150

Percent of Total 87.46% 7.33% 5.21% 90.84% 3.05% 6.11%

Age 52.73 49.54 51.62 58.45 54.40 55.91

Total Comp (thousands) 1531.89 1786.57 1559.26 5080.43 5355.56 5298.70

Firm Size (millions) 4573.41 5596.16 4006.07 5791.99 7117.62 6516.80

ROA 14.07% 14.63% 12.14% 12.83% 11.02% 11.23%

Tobin's Q 1.92 1.98 1.92 1.75 1.61 1.71

Annual Return 21.37% 22.40% 14.15% 12.97% 1.89% 3.15%

St. Dev. Annual Return 2.89% 2.87% 3.08% 2.93% 2.60% 3.09%

% of Minorities on Board 4.24% 5.29% 7.83% 4.52% 4.52% 17.41%

% of Females on Board 10.65% 12.84% 10.53% 23.86% 23.86% 10.98%

Table 1 presents the summary statistics of executive characteristics. Panel A provides the characteristics of

outgoing CEOs and CFOs for white males, females, minority males in their last year in the position. Panel B

provides the characteristics of incoming CEOs and CFOs for white males, females, minority males in their first year

in the position. All variables are defined in Appendix A. 

CFOs CEOs

CFOs CEOs
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Table 2: Industry Groups by Executive Gender and 

Minority Status  

   

Heath, Cons. Manuf. Oil, Gas, Util. Technology Ret., Whole. Other Total

Women 432 282 132 561 471 614 2492

4.20% 3.01% 2.23% 4.52% 6.25% 3.79% 4.04%

Minorities 593 272 345 1136 248 783 3377

5.76% 2.91% 5.82% 9.15% 3.29% 4.83% 5.47%

White Men 9265 8804 5447 10722 6815 14816 55869

90.04% 94.08% 91.95% 86.34% 90.46% 91.38% 90.49%

Total 10290 9358 5924 12419 7534 16213 61738

16.67% 15.16% 9.60% 20.12% 12.20% 26.26% 100.00%

Table 2 reports the distribution of executives across Fama-French (1997) 10 industry classifications by gender and

minority status. The FF10 categories have been aggregated in the following five categories, for expositional purposes:

Health, Cons. includes consumer non-durables, consumer durables, and healthcare; Manuf. includes manufacturing; Oil,

Gas, Util. includes oil, gas, and utilities; Technology includes business equipment and telephone and television

transmission; Ret., Whole includes retail and wholesale; and Other includes uncategorized industries. Percentage of 
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Table 3: Comparison of Executive Characteristics Across 

Groups 

   

Panel A: White Male Execs Versus Female Execs

White Males Females Difference T-test P-value

Age 62.10 54.89 7.22 0.00

Total Comp (thousands) 3183.03 2423.33 759.70 0.00

Firm Size (millions) 4,097.87 4,475.51 -377.64 0.08

ROA 14.47% 14.82% -0.35% 0.16

Tobin's Q 1.86 1.96 -0.09 0.00

Annual Return 16.28% 16.60% -0.31% 0.79

St. Dev. Annual Return 2.74% 2.87% -0.13% 0.00

% of Minorities on Board 3.39% 4.23% -0.85% 0.00

% of Females on Board 9.90% 15.23% -5.33% 0.00

Panel B: White Male Execs Versus Visible Minority Execs 

White Males Visible Minority Difference T-test P-value

Age 62.10 60.45 1.65 0.00

Total Comp (thousands) 3183.03 3641.38 -458.35 0.05

Firm Size (millions) 4,097.87 3,370.05 727.82 0.00

ROA 14.47% 13.64% 0.82% 0.00

Tobin's Q 1.86 1.99 -0.12 0.00

Annual Return 16.28% 15.76% 0.52% 0.61

St. Dev. Annual Return 2.74% 3.00% -0.25% 0.00

% of Minorities on Board 3.39% 16.77% -13.39% 0.00

% of Females on Board 9.90% 9.73% 0.18% 0.43

Table 3 compares executive characteristics between WM and female executives (Panel

A). Panel B compares visible minority and WM executives. Column 4 provides the p-value

of a two-tailed t-test with unequal variances of the difference in means of each variable

between the groups of interest. The table includes all years in the executive's tenure. All

variables are defined in Appendix A.
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Table 4: Incoming Executive Total Compensation 

 

 

Dependent Variable: Total Compensation

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

Designated Group (DG) -0.042 -0.041 -0.041 -0.052

(-1.11) (-1.07) (-1.11) (-1.41)

CEO 0.667*** 0.657*** 0.706*** 0.730***

(22.820) (22.280) (24.070) (24.440)

Executive's Age -0.00605*** -0.00482*** -0.00322* -0.00390**

(-3.98) (-2.64) (-1.79) (-2.14)

Former Exec's Total Comp 0.391*** 0.384*** 0.326*** 0.311***

(20.860) (19.900) (16.760) (16.140)

Ln(Size) 0.247*** 0.247*** 0.292*** 0.298***

(18.830) (18.810) (20.900) (21.270)

ROA -0.514*** -0.494*** -0.389*** -0.339***

(-4.43) (-4.20) (-3.37) (-2.98)

TQ 0.165*** 0.164*** 0.125*** 0.121***

(10.580) (10.320) (7.660) (7.590)

Book Leverage -0.124** -0.123** 0.028 0.029

(-2.06) (-2.02) (0.440) (0.460)

Ann. Stock Ret. 0.020 0.025 0.046 0.0500*

(0.740) (0.880) (1.610) (1.720)

Std. Dev. Of Stock Ret. 0.805 0.711 0.041 -0.002

(0.890) (0.770) (0.080) (-0.00)

Intercept 2.548***

(18.020)

Year Fixed Effects No Yes Yes Yes

State Fixed Effects No No Yes Yes

Industry Fixed Effects No No No Yes

Adj. R-Squared 0.577 0.583 0.609 0.615

Number of Observations 4186 4186 4186 4177

F-Statistic 482.3 468.6 485.3 479.3

Table 4 presents the short-term analysis of incoming executives’ total compensation. The sample includes newly

hired CEOs and CFOs in their first year in the position. The dependent variable in regressions is the natural log of

total compensation. Industry fixed effects are calculated using the Fama-French (1997) 49 industry classification.

T-stats are presented in parenthases and clustered by firm. All variables are defined in Appendix A.   
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Table 5: Incoming Executive Compensation, By Type 

Dependent Variable: Executive Compensation Salary Bonus Equity Salary Bonus Equity

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

Designated Group (DG) 0.002 0.037 -0.089 -0.027 0.055 -0.029

(0.070) (0.360) (-0.75) (-1.25) (0.540) (-0.25)

CEO 0.612*** 0.336*** 1.037*** 0.636*** 0.432*** 1.048***

(35.460) (4.390) (11.190) (38.340) (5.450) (10.520)

Executive's Age -0.00254*** -0.0182*** -0.0178*** 0.00238** -0.0136** -0.0234***

(-2.88) (-4.25) (-3.53) (2.290) (-2.54) (-3.76)

Former Exec's Total Comp 0.117*** 0.469*** 0.690*** 0.0810*** 0.389*** 0.627***

(12.690) (9.990) (13.370) (8.800) (7.920) (10.830)

Ln(Size) 0.158*** 0.348*** 0.283*** 0.163*** 0.384*** 0.345***

(24.170) (9.880) (8.320) (23.660) (11.070) (8.920)

ROA -0.255*** 1.417*** -0.453 -0.212*** 1.688*** -0.412

(-4.04) (3.680) (-1.45) (-3.39) (4.450) (-1.22)

TQ 0.0153** 0.0947** 0.256*** 0.0182** 0.0816** 0.200***

(2.020) (2.480) (6.270) (2.340) (2.020) (4.460)

Book Leverage 0.026 0.230 0.028 0.043 0.053 0.254

(0.750) (1.430) (0.160) (1.160) (0.290) (1.310)

Ann. Stock Ret. 0.0213* 0.574*** 0.053 0.012 0.585*** 0.082

(1.940) (6.380) (0.680) (1.080) (6.190) (0.980)

Std. Dev. Of Stock Ret. -0.261 -8.460 -5.399*** -0.296 -5.113 -6.876***

(-0.63) (-1.49) (-4.15) (-0.67) (-1.22) (-5.85)

Intercept 3.762*** -0.457 -1.455***

(51.740) (-0.94) (-3.82)

Year Fixed Effects No No No Yes Yes Yes

State Fixed Effects No No No Yes Yes Yes

Industry Fixed Effects No No No Yes Yes Yes

Adj. R-Squared 0.575 0.246 0.247 0.611 0.275 0.257

Number of Observations 4186 4186 4186 4177 4177 4177

F-Statistic 511.9 113.9 144.3 519.2 91.19 124.9

Table 5 presents the short-term analysis of incoming executives’ total compensation. The sample includes newly hired CEOs and CFOs in their first year

in the position. The dependent variable is the natural log of the executive's salary in Columns 1 and 4, the natural log of the executive's bonus in

Columns 2 and 5, and the natural log of equity compensation in Columns 3 and 6. Industry fixed effects are calculated using the Fama-French (1997) 49

industry classification. T-stats are presented in parenthases and clustered by firm. All variables are defined in Appendix A.   
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Table 6: Incoming Executive Compensation, By Position 

 

Dependent Variable: Total Compensation

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

Designated Group (DG) -0.043 -0.055 -0.038 -0.054

(-0.71) (-0.89) (-0.81) (-1.16)

Executive's Age -0.00944*** -0.00778*** 0.002 0.00500**

(-4.78) (-3.20) (0.680) (1.990)

Former Exec's Total Comp 0.379*** 0.318*** 0.415*** 0.291***

(15.710) (12.660) (16.230) (10.590)

Ln(Size) 0.265*** 0.309*** 0.218*** 0.292***

(15.620) (16.840) (13.630) (15.860)

ROA -0.525*** -0.420*** -0.488*** -0.247*

(-3.46) (-2.77) (-3.37) (-1.73)

TQ 0.199*** 0.154*** 0.117*** 0.0793***

(9.750) (7.350) (5.290) (3.510)

Book Leverage -0.134* 0.029 -0.104 0.018

(-1.74) (0.340) (-1.34) (0.210)

Ann. Stock Ret. -0.032 0.003 0.0753** 0.0836**

(-0.92) (0.080) (2.370) (2.330)

Std. Dev. Of Stock Ret. 0.555 -0.459 1.668 2.250

(0.630) (-1.22) (1.330) (1.360)

Intercept 3.333*** 2.252***

(16.980) (12.030)

Year Fixed Effects No Yes No Yes

State Fixed Effects No Yes No Yes

Industry Fixed Effects No Yes No Yes

Adj. R-Squared 0.519 0.549 0.481 0.545

Number of Observations 2424 2418 1762 1757

F-Statistic 242.9 195 173.1 164.5

Table 6 presents the short-term analysis of incoming executives’ total compensation. The sample includes newly

hired CEOs and CFOs in their first year in the position. The dependent variable is the natural log of total

compensation. Columns 1 and 2 include CEOs and Columns 3 and 4 include CFOs. Industry fixed effects are

calculated using the Fama-French (1997) 49 industry classification. T-stats are presented in parenthases and

clustered by firm. All variables are defined in Appendix A.   

CEOs CFOs
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Table 7: Incoming Executive Compensation, By DG Group 

Dependent Variable: Total Compensation

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

Designated Group (DG) -0.004 -0.041 -0.021 -0.014

(-0.07) (-0.76) (-0.52) (-0.35)

CEO 0.667*** 0.730*** 0.668*** 0.731***

(22.850) (24.530) (22.880) (24.470)

Executive's Age -0.00602*** -0.00394** -0.00600*** -0.00383**

(-3.95) (-2.15) (-3.92) (-2.10)

Former Exec's Total Comp 0.392*** 0.312*** 0.391*** 0.311***

(20.820) (16.150) (20.850) (16.120)

Ln(Size) 0.246*** 0.298*** 0.247*** 0.298***

(18.700) (21.180) (18.800) (21.220)

ROA -0.506*** -0.333*** -0.513*** -0.337***

(-4.37) (-2.93) (-4.42) (-2.97)

TQ 0.165*** 0.121*** 0.165*** 0.121***

(10.550) (7.550) (10.590) (7.600)

Book Leverage -0.122** 0.033 -0.123** 0.031

(-2.02) (0.510) (-2.05) (0.490)

Ann. Stock Ret. 0.020 0.0501* 0.020 0.0506*

(0.740) (1.730) (0.760) (1.750)

Std. Dev. Of Stock Ret. 0.809 -0.005 0.803 0.001

(0.890) (-0.01) (0.890) 0.000

Intercept 2.543*** 2.541***

(17.980) (17.920)

Year Fixed Effects No Yes No Yes

State Fixed Effects No Yes No Yes

Industry Fixed Effects No Yes No Yes

Adj. R-Squared 0.576 0.614 0.577 0.615

Number of Observations 4171 4162 4186 4177

F-Statistic 478.8 477.8 485.4 480.2

Table 7 presents the short-term analysis of incoming executives’ total compensation. The sample includes newly

hired CEOs and CFOs in their first year in the position. The dependent variable is the natural log of total

compensation. Columns 1 and 2 define DG executives as minorities and Columns 3 and 4 define DG executies as

women. Industry fixed effects are calculated using the Fama-French (1997) 49 industry classification. T-stats are

presented in parenthases and clustered by firm. All variables are defined in Appendix A.   

Visible Minorities Women
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Table 8: Incoming Executive Compensation, By Male-Dominated Industries and 

Male-Dominated Boards 

 

Dependent Variable: Total Compensation Low Gender Wage Gap High Gender Wage Gap Low Male % Ind. High Male % Ind. Low % Women on BoD High % Women on BoD

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

Female Executive 0.002 0.028 0.046 -0.018 -0.044 0.019

(0.040) (0.410) (0.630) (-0.40) (-0.45) (0.390)

CEO 0.795*** 0.661*** 0.714*** 0.733*** 0.724*** 0.769***

(19.990) (13.720) (16.310) (17.610) (14.680) (16.450)

Executive's Age -0.00515** -0.002 -0.002 -0.00554** -0.005 -0.005

(-2.09) (-0.56) (-0.81) (-2.24) (-1.59) (-1.58)

Former Exec's Total Comp 0.293*** 0.323*** 0.287*** 0.344*** 0.315*** 0.341***

(11.430) (10.480) (9.880) (14.010) (10.200) (10.840)

Ln(Size) 0.289*** 0.304*** 0.322*** 0.263*** 0.346*** 0.251***

(16.590) (13.090) (14.570) (15.300) (15.680) (11.110)

ROA -0.353** -0.270 -0.393** -0.173 -0.239 -0.650**

(-2.26) (-1.42) (-2.35) (-1.12) (-1.35) (-2.18)

TQ 0.128*** 0.118*** 0.115*** 0.127*** 0.115*** 0.113***

(5.190) (5.530) (4.830) (6.000) (4.310) (4.000)

Book Leverage 0.015 0.107 -0.016 0.166** -0.032 0.030

(0.170) (1.060) (-0.16) (2.010) (-0.28) (0.310)

Ann. Stock Ret. 0.056 0.054 -0.015 0.119*** -0.039 0.131***

(1.470) (1.250) (-0.41) (3.940) (-0.75) (3.470)

Std. Dev. Of Stock Ret. -0.238 0.448 0.601 -0.305 2.751 -1.489

(-0.64) (0.250) (0.360) (-1.00) (1.320) (-0.64)

Year Fixed Effects Yes Yes Yes Yes Yes Yes

State Fixed Effects Yes Yes Yes Yes Yes Yes

Industry Fixed Effects Yes Yes Yes Yes Yes Yes

Adj. R-Squared 0.605 0.628 0.588 0.651 0.592 0.644

Number of Observations 2213 1817 1951 2077 1571 1610

F-Statistic 246.6 202.4 181.8 328 191.1 185

Table 8 presents the short-term analysis of incoming executives’ total compensation. The sample includes newly hired CEOs and CFOs in their first year in the position. The

dependent variable is the natural log of total compensation. Columns 1 and 2 partition the data by the median industry level gender-wage gap. Columns 3 and 4 partition the

data by the median percentage of men in the industry. Columns 5 and 6 partition the data on the median percent of women on the board of directors. Industry fixed effects are

calculated using the Fama-French (1997) 49 industry classification. T-stats are presented in parenthases and clustered by firm. All variables are defined in Appendix A.   
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Table 9: Incoming Executive Compensation, By US Civil 

War State Affiliation and White Male-Dominated Boards 

 

Dependent Variable: Total Compensation Union State Confederate State Low % Minorities on BoD High % Minorities on BoD

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

Visible Minority Executive -0.046 -0.010 0.022 -0.143

(-0.77) (-0.07) (0.240) (-1.54)

CEO 0.730*** 0.740*** 0.703*** 0.888***

(20.790) (13.350) (18.070) (13.180)

Executive's Age -0.00433** -0.004 -0.003 -0.00782*

(-2.00) (-1.05) (-1.35) (-1.81)

Former Exec's Total Comp 0.317*** 0.270*** 0.360*** 0.224***

(13.940) (7.250) (13.880) (5.420)

Ln(Size) 0.309*** 0.272*** 0.276*** 0.342***

(18.120) (10.690) (15.100) (12.930)

ROA -0.492*** 0.121 -0.099 -0.659**

(-3.76) (0.460) (-0.52) (-2.18)

TQ 0.133*** 0.063 0.0808*** 0.164***

(7.32) (1.61) (3.53) (4.440)

Book Leverage 0.048 -0.070 -0.026 0.026

(0.60) (-0.59) (-0.31) (0.16)

Ann. Stock Ret. 0.048 0.037 0.0749* 0.018

(1.52) (0.67) (1.900) (0.23)

Std. Dev. Of Stock Ret. -0.368 2.865 -0.773 5.403*

(-1.02) (1.270) (-0.46) (1.820)

Year Fixed Effects Yes Yes Yes Yes

State Fixed Effects Yes Yes Yes Yes

Industry Fixed Effects Yes Yes Yes Yes

Adj. R-Squared 0.631 0.567 0.618 0.633

Number of Observations 2986 1172 2278 893

F-Statistic 375.5 88.95 273.6 102.6

Table 9 presents the short-term analysis of incoming executives’ total compensation. The sample includes newly hired CEOs

and CFOs in their first year in the position. The dependent variable is the natural log of total compensation. Columns 1 and 2

partition the data by whether the state was part of the Confederate or Union army during the US civil war. Columns 3 and 4

partition the data on the median percent of minorities on the board of directors. Industry fixed effects are calculated using the

Fama-French (1997) 49 industry classification. T-stats are presented in parenthases and clustered by firm. All variables are

defined in Appendix A.   
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Table 10: Executive Total Compensation 

 

Dependent Variable: Total Compensation

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

Designated Group (DG) 0.0470** 0.029 0.015 0.005 -0.008 -0.007

(2.100) (1.310) (0.690) -0.250 (-0.55) (-0.32)

CEO 0.969*** 0.915*** 0.917*** 0.907*** 0.884*** Absorbed

(80.480) (76.020) (79.490) (82.030) (94.780)

Executive's Age -0.0118*** -0.001 -0.00162* -0.001 0.00179*** 0.001

(-13.50) (-1.35) (-1.74) (-0.98) (2.620) (0.980)

Ln(Size) 0.409*** 0.385*** 0.389*** 0.416*** 0.346*** 0.348***

(50.920) (48.220) (52.920) (57.060) (18.880) (19.170)

ROA -0.243 -0.166 -0.099 -0.023 0.199*** 0.202***

(-1.60) (-1.34) (-0.99) (-0.30) (4.560) (4.340)

TQ 0.145*** 0.155*** 0.144*** 0.112*** 0.0949*** 0.0967***

(11.520) (12.980) (13.590) (11.290) (12.440) (12.850)

Book Leverage 0.0760* 0.161*** 0.202*** 0.182*** -0.228*** -0.229***

(1.790) (3.830) (5.170) (4.710) (-6.36) (-6.37)

Ann. Stock Ret. 0.013 0.0222** 0.0224** 0.0325*** 0.010 0.008

(1.310) (2.060) (2.110) (2.980) (0.950) (0.840)

Std. Dev. Of Stock Ret. 2.197*** 1.856** 1.144* 0.626 -0.830** -0.817**

(3.340) (2.430) (1.890) (1.260) (-2.25) (-2.24)

Intercept 4.378***

(53.050)

Year Fixed Effects No Yes Yes Yes Yes Yes

State Fixed Effects No No Yes Yes Absorbed Absorbed

Industry Fixed Effects No No No Yes Absorbed Absorbed

Firm Fixed Effects No No No No Yes Absorbed

Firm × Position Fixed Effects No No No No No Yes

Adj. R-Squared 0.49 0.523 0.546 0.58 0.726 0.746

Number of Observations 51923 51923 51816 51816 51854 51606

F-Statistic 1362.5 1568.6 1691.4 1801.5 1452 91.71

Table 10 presents the long-term analysis of executives’ total compensation. The sample includes CEOs and CFOs. The dependent variable is the

natural log of total compensation. Industry fixed effects are calculated using the Fama-French (1997) 49 industry classification. T-stats are presented

in parenthases and clustered by firm. All variables are defined in Appendix A.   
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Table 11: Executive Compensation, By Male-Dominated Industries and Male-

Dominated Boards 

 

 

Dependent Variable: Total Compensation Low Gender Wage Gap High Gender Wage Gap Low Male % Ind. High Male % Ind. Low % Women on BoD High % Women on BoD

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

Female Executive -0.014 -0.135*** -0.018 -0.0843** -0.144** 0.029

(-0.36) (-2.61) (-0.43) (-2.29) (-2.09) (0.780)

Executive's Age 0.00227** 0.001 0.002 0.00178** 0.001 0.00311***

(2.500) (0.920) (1.570) (2.330) (1.390) (3.030)

Ln(Size) 0.368*** 0.387*** 0.376*** 0.346*** 0.385*** 0.285***

(14.510) (15.710) (14.230) (16.370) (14.380) (9.570)

ROA 0.592*** 0.520*** 0.714*** 0.596*** 0.642*** 0.798***

(5.530) (4.210) (5.470) (6.190) (5.060) (5.410)

TQ 0.0715*** 0.0804*** 0.0487*** 0.107*** 0.0812*** 0.0612***

(5.930) (7.000) (4.270) (9.000) (5.570) (4.030)

Book Leverage -0.255*** -0.262*** -0.158*** -0.218*** -0.200*** -0.241***

(-4.70) (-4.82) (-3.01) (-4.32) (-2.93) (-3.58)

Ann. Stock Ret. 0.0258** 0.0286* 0.0224* 0.020 0.0377** 0.0533***

(2.130) (1.930) (1.710) -1.500 (2.280) -2.950

Std. Dev. Of Stock Ret. -1.510* 1.607 -3.249*** 3.059*** 0.482 -1.345

(-1.83) (1.510) (-3.51) (3.510) (0.460) (-1.23)

Year Fixed Effects Yes Yes Yes Yes Yes Yes

Firm × Position Fixed Effects Yes Yes Yes Yes Yes Yes

Adj. R-Squared 0.757 0.759 0.735 0.772 0.742 0.796

Number of Observations 27092 23521 25286 25681 17786 16462

F-Statistic 53.68 53.32 40.9 83.27 50.89 23.25

Table 11 presents the long-term analysis of executives’ total compensation. The sample includes CEOs and CFOs. The dependent variable is the natural log

of total compensation. Columns 1 and 2 partition the data by the median industry level gender-wage gap. Columns 3 and 4 partition the data by the

median percentage of men in the industry. Columns 5 and 6 partition the data on the median percent of women on the board of directors. T-stats are

presented in parenthases and clustered by firm. All variables are defined in Appendix A.   
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Table 12: Pay-Performance Sensitivity 

 

 

 

 

Dependent Variable: Total Compensation

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

Designated Group (DG) 0.0605*** 0.0715** 0.040 0.021 0.010 -0.007 0.003

(2.700) (2.400) (1.370) (0.750) (0.380) (-0.34) (0.120)

Abnornal Return (AR) 0.0550*** -0.0457** -0.024 -0.024 0.007 -0.020 -0.017

(4.310) (-2.15) (-1.13) (-1.18) -0.380 (-1.20) (-1.06)

AR × DG -0.018 -0.032 -0.015 -0.018 -0.020 -0.002 -0.038

(-0.68) (-0.70) (-0.33) (-0.39) (-0.45) (-0.05) (-0.86)

Negative AR Dummy (Neg) -0.0381*** -0.0430*** -0.0396*** -0.0344*** -0.0334*** -0.0329***

(-3.02) (-3.55) (-3.37) (-3.05) (-3.62) (-3.59)

Neg × DG -0.023 -0.018 -0.011 -0.014 0.010 0.016

(-0.72) (-0.57) (-0.35) (-0.48) -0.420 -0.650

AR × Neg 0.187*** 0.0791* 0.0987** 0.106*** 0.0835*** 0.0793**

(4.650) (1.960) (2.530) (2.840) (2.640) (2.510)

AR × DG × Neg -0.009 -0.045 -0.031 -0.045 0.043 0.113

(-0.10) (-0.46) (-0.32) (-0.49) (0.560) (1.420)

CEO 0.903*** 0.903*** 0.903*** 0.904*** 0.897*** 0.887*** Absorbed

(90.530) (90.670) (93.860) (96.890) (99.590) (107.070)

Executive's Age -0.00887*** -0.00880*** -0.001 -0.001 0.000 0.00229*** 0.00137**

(-10.84) (-10.75) (-0.67) (-0.95) (-0.02) (3.830) (2.160)

Ln(Size) 0.431*** 0.430*** 0.405*** 0.406*** 0.433*** 0.367*** 0.368***

(59.040) (58.860) (53.920) (57.830) (62.170) (23.030) (23.260)

ROA -0.682*** -0.689*** -0.454*** -0.277*** -0.067 0.557*** 0.576***

(-7.75) (-7.84) (-5.15) (-3.35) (-0.82) -7.020 -7.200

TQ 0.163*** 0.165*** 0.168*** 0.153*** 0.113*** 0.0769*** 0.0782***

(15.120) (15.260) (15.380) (15.140) (11.530) (9.430) (9.730)

Book Leverage 0.030 0.031 0.136*** 0.181*** 0.167*** -0.194*** -0.194***

(0.730) (0.750) (3.290) (4.660) (4.340) (-5.40) (-5.40)

Std. Dev. Of Stock Ret. 3.047*** 3.869*** 3.433*** 2.494*** 1.849*** -0.140 -0.118

(5.760) (7.430) (4.680) (3.520) (2.720) (-0.21) (-0.18)

Intercept 4.113*** 4.138***

(53.060) (53.250)

Year Fixed Effects No No Yes Yes Yes Yes Yes

State Fixed Effects No No No Yes Yes Absorbed Absorbed

Industry Fixed Effects No No No No Yes Absorbed Absorbed

Firm Fixed Effects No No No No No Absorbed Absorbed

Firm × Position Fixed Effects No No No No No No Yes

Adj. R-Squared 0.493 0.494 0.528 0.55 0.584 0.727 0.746

Number of Observations 51960 51960 51960 51853 51853 51892 51645

F-Statistic 1282.7 932.2 1060.1 1148 1235 951.9 86.89

Table 12 presents the long-term analysis of executives’ total compensation. The sample includes CEOs and CFOs. The

dependent variable is the natural log of total compensation. T-stats are presented in parenthases and clustered by firm.

Industry fixed effects are calculated using the Fama-French (1997) 49 industry classification. All variables are defined in

Appendix A.   
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Table 13: Pay-Performance Sensitivity, By Position 

 

 

Dependent Variable: Total Compensation

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

Designated Group (DG) 0.142*** 0.008 0.001 0.003

(3.090) (0.200) (0.030) (0.100)

Abnornal Return (AR) -0.042 -0.010 -0.0526** -0.027

(-1.64) (-0.49) (-2.25) (-1.51)

AR × DG 0.028 0.062 -0.080 -0.134**

(0.370) (0.930) (-1.34) (-2.43)

Negative AR Dummy (Neg) -0.0435*** -0.0358*** -0.0313** -0.0302***

(-2.95) (-3.22) (-2.18) (-2.78)

Neg × DG -0.031 0.032 -0.001 0.013

(-0.66) (0.880) (-0.02) -0.440

AR × Neg 0.205*** 0.0820** 0.155*** 0.0720**

(4.360) (2.100) (3.390) (2.000)

AR × DG × Neg -0.033 -0.011 0.033 0.265***

(-0.23) (-0.10) (0.280) (2.660)

Executive's Age -0.0117*** -0.00207** -0.00413*** 0.00822***

(-11.22) (-2.38) (-4.26) (10.330)

Ln(Size) 0.457*** 0.401*** 0.395*** 0.324***

(53.980) (21.960) (54.270) (18.910)

ROA -0.622*** 0.642*** -0.765*** 0.469***

(-6.00) (6.620) (-8.43) (5.500)

TQ 0.162*** 0.0772*** 0.169*** 0.0799***

(12.330) (7.780) (16.720) (9.190)

Book Leverage 0.070 -0.210*** -0.013 -0.161***

(1.470) (-5.00) (-0.29) (-3.68)

Std. Dev. Of Stock Ret. 4.164*** -1.226 3.511*** 1.325**

(6.570) (-1.53) (6.630) (1.990)

Intercept 5.016*** 4.149***

(51.980) (51.400)

Year Fixed Effects No Yes No Yes

Firm Fixed Effects No Yes No Yes

Adj. R-Squared 0.405 0.702 0.421 0.711

Number of Observations 29951 29816 22009 21829

F-Statistic 293.9 70.61 277.7 71.69

Table 13 presents the long-term analysis of executives’ total compensation. Columns 1 and 2

include CEOs and Columns 3 and 4 include CFOs. The dependent variable is the natural log of total

compensation. T-stats are presented in parenthases and clustered by firm. All variables are defined

in Appendix A.   

CEOs CFOs



122 
 

Table 14: Pay-Performance Sensitivity, By DG Group 

 

Dependent Variable: Total Compensation

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

Designated Group (DG) 0.132*** 0.003 0.009 0.000

(2.880) (0.070) (0.220) (-0.01)

Abnornal Return (AR) -0.0500** -0.024 -0.0446** -0.014

(-2.40) (-1.53) (-2.11) (-0.88)

AR × DG 0.056 0.086 -0.121** -0.182***

(0.800) (1.380) (-2.12) (-3.37)

Negative AR Dummy (Neg) -0.0399*** -0.0353*** -0.0394*** -0.0288***

(-3.21) (-3.89) (-3.22) (-3.25)

Neg × DG -0.016 0.0661* 0.001 0.000

(-0.34) (1.770) (0.010) 0.000

AR × Neg 0.185*** 0.0868*** 0.184*** 0.0854***

(4.700) (2.800) (4.740) (2.790)

AR × DG × Neg -0.027 -0.016 0.001 0.207*

(-0.18) (-0.13) (0.010) (1.900)

CEO 0.895*** Absorbed 0.902*** Absorbed

(86.070) (90.360)

Executive's Age -0.00881*** 0.00159** -0.00899*** 0.00129**

(-10.62) (2.460) (-10.94) -2.030

Ln(Size) 0.430*** 0.370*** 0.430*** 0.368***

(58.250) (22.690) (58.860) (23.300)

ROA -0.674*** 0.600*** -0.691*** 0.578***

(-7.62) (7.340) (-7.85) -7.230

TQ 0.164*** 0.0754*** 0.165*** 0.0779***

(15.110) (9.210) (15.230) (9.700)

Book Leverage 0.037 -0.191*** 0.029 -0.194***

(0.880) (-5.29) (0.700) (-5.41)

Std. Dev. Of Stock Ret. 3.875*** 0.099 3.883*** -0.107

(7.410) (0.150) (7.460) (-0.17)

Intercept 4.147*** 4.161***

(53.290) (53.740)

Year Fixed Effects No Yes No Yes

Firm × Position Fixed Effects No Yes No Yes

Adj. R-Squared 0.492 0.746 0.494 0.746

Number of Observations 50199 49877 51960 51645

F-Statistic 865 84.61 930.8 88.1

Table 14 presents the long-term analysis of executives’ total compensation. Columns 1 and 2

define DG executives as visible minorities and Columns 3 and 4 define DG executies as women. The

dependent variable is the natural log of total compensation. T-stats are presented in parenthases

and clustered by firm. All variables are defined in Appendix A.   

Visible Minorities Women
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Table 15: CFO and CEO Compensation, By Male-Dominated Industries and Male-

Dominated Boards 

 

 

Dependent Variable: Total Compensation

Low Gender 

Wage Gap

High Gender 

Wage Gap

Low Gender 

Wage Gap

High Gender 

Wage Gap

Low Male % 

Industry

High Male % 

Industry

Low Male % 

Industry

High Male % 

Industry

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

Female Executive -0.019 -0.130 0.009 -0.088 -0.020 -0.064 0.007 -0.057

(-0.31) (-1.37) (0.190) (-1.48) (-0.29) (-1.16) -0.120 (-1.28)

Executive's Age -0.002 -0.00231* 0.00924*** 0.00939*** -0.00237* -0.001 0.00968*** 0.00758***

(-1.58) (-1.85) (7.980) (6.500) (-1.71) (-1.27) (6.920) (8.090)

Ln(Size) 0.399*** 0.420*** 0.325*** 0.341*** 0.412*** 0.376*** 0.330*** 0.308***

(13.400) (15.850) (11.630) (11.330) (13.780) (14.840) (11.150) (14.230)

ROA 0.766*** 0.481*** 0.380*** 0.558*** 0.786*** 0.678*** 0.578*** 0.477***

(5.770) (3.410) (3.250) (3.870) (5.170) (6.010) (3.700) (4.660)

TQ 0.0645*** 0.0796*** 0.0803*** 0.0821*** 0.0366*** 0.114*** 0.0653*** 0.0967***

(4.150) (6.030) (5.990) (6.170) (2.600) (7.990) (4.920) (7.760)

Book Leverage -0.220*** -0.319*** -0.273*** -0.162** -0.120* -0.259*** -0.186*** -0.158***

(-3.34) (-5.10) (-4.24) (-2.38) (-1.93) (-4.32) (-2.66) (-2.83)

Ann. Stock Ret. 0.0328** 0.0537*** 0.016 -0.011 0.0499*** 0.0260* -0.014 0.008

(2.170) (3.080) (1.220) (-0.64) (3.090) (1.670) (-0.94) -0.550

Std. Dev. Of Stock Ret. -2.970*** 0.987 0.093 2.667** -4.614*** 2.238** -1.614* 4.120***

(-2.80) (0.790) (0.110) (2.200) (-3.94) (2.130) (-1.70) (4.520)

Year Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes

Firm Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes

Adj. R-Squared 0.709 0.719 0.714 0.727 0.691 0.73 0.708 0.725

Number of Observations 14531 14713 12559 8808 14966 14473 10320 11206

F-Statistic 49.47 53.94 47.01 38.97 39.4 76.66 39.28 68.07

Table 15 presents the long-term analysis of executives’ total compensation. The sample includes CEOs and CFOs. The dependent variable is the natural log of

total compensation. Columns 1, 2, 5, and 6 include CEOs and Columns 3, 4, 7, and 8 include CFOs. Columns 1-4 partition the data by industries with high and low

gender wage gap and Columns 5-8 partion the data by industries high and low male percentage. T-stats are presented in parenthases and clustered by firm. All

variables are defined in Appendix A.   

CEO CFO CEO CFO
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Table 16: CFO Compensation, By DG Group and Male-Dominated Industries 

 

Dependent Variable: Total Compensation of CFO Visible Minority Women Women: Low 

Gender Wage Gap

Women: High 

Gender Wage Gap

Women: Low 

Male % Ind.

Women: High 

Male % Ind.

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

Designated Group (DG) 0.001 -0.004 0.011 -0.029 0.019 -0.034

(0.020) (-0.10) (0.220) (-0.43) (0.320) (-0.69)

Abnornal Return (AR) -0.0360** -0.0320* -0.017 -0.044 -0.0793*** -0.003

(-2.07) (-1.69) (-0.65) (-1.47) (-2.65) (-0.14)

AR × DG -0.049 -0.163*** -0.124* -0.279** -0.132 -0.183**

(-0.49) (-2.87) (-1.84) (-2.14) (-1.64) (-2.21)

Negative AR Dummy (Neg) -0.0314*** -0.0268** -0.0480*** -0.003 -0.021 -0.0383***

(-2.99) (-2.51) (-3.51) (-0.14) (-1.34) (-2.66)

Neg × DG 0.106** -0.021 -0.006 -0.038 -0.045 0.019

(1.970) (-0.61) (-0.16) (-0.59) (-0.86) -0.420

AR × Neg 0.0793** 0.0894** 0.020 0.152*** 0.190*** 0.002

(2.280) (2.490) (0.410) (2.630) (3.370) (0.050)

AR × DG × Neg 0.385** 0.215* 0.150 0.298 0.082 0.347*

(2.130) (1.850) (1.080) (1.200) (0.530) (1.840)

Executive's Age 0.00834*** 0.00815*** 0.00915*** 0.00941*** 0.00970*** 0.00749***

(10.240) (10.240) (7.910) (6.520) (6.940) (7.990)

Ln(Size) 0.331*** 0.324*** 0.324*** 0.342*** 0.331*** 0.307***

(19.120) (19.030) (11.860) (11.380) (11.420) (14.100)

ROA 0.465*** 0.471*** 0.385*** 0.541*** 0.568*** 0.470***

(5.460) (5.540) (3.300) (3.770) (3.640) (4.600)

TQ 0.0794*** 0.0797*** 0.0783*** 0.0793*** 0.0631*** 0.0932***

(9.230) (9.170) (5.950) (6.110) (4.880) (7.630)

Book Leverage -0.160*** -0.161*** -0.277*** -0.155** -0.178** -0.162***

(-3.67) (-3.68) (-4.29) (-2.29) (-2.54) (-2.89)

Std. Dev. Of Stock Ret. 1.284* 1.335** 0.348 3.501*** -0.666 4.341***

(1.880) (2.000) (0.410) (2.850) (-0.69) -4.680

Year Fixed Effects Yes Yes Yes Yes Yes Yes

Firm × Position Fixed Effects Yes Yes Yes Yes Yes Yes

Adj. R-Squared 0.711 0.711 0.715 0.727 0.709 0.726

Number of Observations 21014 21829 12558 8808 10319 11206

F-Statistic 69.25 70.8 33.31 25.64 28.69 43.97

Table 16 presents the long-term analysis of executives’ total compensation. The dependent variable is the natural log of total compensation.

Column 1 defines Designated Group (DG) as viaible minorities, Column 2-6 defines Designated Group (DG) as women. Columns 3 and 4 partition the

data by industries with high and low gender wage gap and Columns 5 and 6 partion the data by industries high and low male percentage. T-stats are

presented in parenthases and clustered by firm. All variables are defined in Appendix A.   
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Table 17: Executive Compensation, Heckman Sample 

Selection Model 

 

 

Panel A: Dependent Variable - Firm Hires a DG (Probit)

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

CEO -0.189** -0.176** -0.176** -0.176**

(-2.57) (-2.34) (-2.27) (-2.22)

Ln(Size) 0.027 0.033 0.029 0.041

(0.940) (1.130) (0.910) (1.230)

ROA -0.256 -0.254 -0.136 -0.180

(-0.82) (-0.79) (-0.38) (-0.49)

TQ -0.056 -0.048 -0.061 -0.065

(-1.60) (-1.32) (-1.52) (-1.56)

Book Leverage -0.548*** -0.509*** -0.478*** -0.504***

(-3.53) (-3.22) (-2.60) (-2.65)

Former Exec's Total Comp 0.005 -0.014 -0.022 -0.030

(0.120) (-0.32) (-0.49) (-0.67)

Executive's Age -0.0139*** -0.0106** -0.0111** -0.0116***

(-3.61) (-2.50) (-2.53) (-2.59)

Ann. Stock Return 0.041 0.062 0.090 0.082

(0.520) (0.740) (1.020) (0.920)

Std. Dev. Of Stock Ret. 1.151 3.620 2.437 2.688

(0.460) (1.160) (0.710) (0.760)

% of Females on Board 2.457*** 2.439*** 2.270*** 2.016***

(7.950) (7.810) (6.950) (5.760)

% of Minorities on Board 1.607*** 1.530*** 1.721*** 1.704***

(4.770) (4.450) (4.570) (4.350)

Intercept -0.677** -0.802** -0.615 -0.612

(-2.16) (-2.08) (-1.37) (-1.21)

Year Fixed Effects No Yes Yes Yes

Industry Fixed Effects No No Yes Yes

State Fixed Effects No No No Yes

Table 17 presents a two-stage Heckman model. Panel A presents the first stage probit

regression where the dependent variable is equal to one if the firm hires a DG executive.

Panel B presents the second stage OLS regression where the dependent variable is the

natural log of total compensatoin of a newly hired DG executive and includes the inverse

mills ratio (Inverse Mills ) from of Panel A. T-stats are presented in parenthases. All

variables are defined in Appendix A.   



126 
 

 

 

 

 

 

 

 

 

 

Panel B: Dependent Variable: Total Compensation of a Newly Hired DG

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

Inverse Mills -0.105 -0.079 -0.094 -0.101

(-0.69) (-0.51) (-0.58) (-0.56)

CEO 0.925*** 0.893*** 0.972*** 0.954***

(9.430) (9.440) (10.540) (10.080)

Ln(Size) 0.326*** 0.336*** 0.377*** 0.379***

(9.640) (10.140) (10.880) (10.930)

ROA -0.097 -0.060 0.155 -0.106

(-0.17) (-0.11) (0.270) (-0.18)

TQ 0.199*** 0.195*** 0.139*** 0.214***

(3.830) (3.810) (2.750) (3.750)

Book Leverage -0.045 -0.112 0.017 0.322

(-0.24) (-0.60) (0.070) (1.390)

Former Exec's Total Comp 0.193*** 0.196*** 0.122** 0.116**

(3.810) (3.910) (2.560) (2.440)

Executive's Age 0.006 0.006 0.006 0.007

(0.970) (1.000) (1.140) (1.180)

Log(Ann. Stock Ret.) 0.027 0.063 0.118 0.135

(0.250) (0.520) (1.030) (1.160)

Std. Dev. Of Stock Ret. 0.474 4.887 2.354 1.223

(0.150) (1.300) (0.610) (0.310)

Intercept 2.745*** 2.669*** 3.088*** 2.553***

(6.080) (4.600) (5.050) (3.610)

Year Fixed Effects No Yes Yes Yes

Industry Fixed Effects No No Yes Yes

State Fixed Effects No No No Yes

Number of Censored Observations 2758 2758 2758 2758

Number of Uncensored Observations 338 338 338 338
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Table A1: Executive Compensation, By Type 

 

Dependent Variable: Salary Bonus Equity Salary Bonus Equity

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

Designated Group (DG) 0.0213* -0.060 0.105* -0.008 0.004 -0.020

(1.770) (-1.18) (1.800) (-0.82) (0.070) (-0.33)

CEO 0.626*** 0.803*** 1.361*** Absorbed Absorbed Absorbed

(87.000) (28.830) (32.430)

Executive's Age -0.00100** -0.0190*** -0.0399*** 0.00760*** -0.00737*** -0.0271***

(-2.07) (-8.42) (-16.33) (20.080) (-3.10) (-9.75)

Ln(Size) 0.203*** 0.535*** 0.601*** 0.138*** 0.539*** 0.556***

(48.060) (24.050) (35.100) (15.050) (8.200) (12.640)

ROA -0.182** 0.839*** -0.167 -0.0521* 1.546** 0.643***

(-2.37) (3.300) (-0.80) (-1.77) (2.320) (3.660)

TQ -0.006 0.123*** 0.210*** -0.00582* 0.148*** 0.132***

(-0.86) (5.260) (8.180) (-1.94) (4.270) (6.120)

Book Leverage 0.028 0.207** 0.230** -0.0335** -0.915*** -0.496***

(1.210) (2.080) (2.330) (-2.11) (-6.58) (-4.45)

Ann. Stock Ret. -0.004 0.490*** 0.151*** -0.002 0.477*** 0.154***

(-1.25) (12.050) (5.110) (-0.98) (9.990) (4.650)

Std. Dev. Of Stock Ret. -0.461* -22.14*** -3.505*** -0.403* -15.95** -9.055***

(-1.80) (-4.51) (-3.46) (-1.82) (-2.27) (-3.58)

Intercept 4.412*** 2.045*** 2.294***

(104.840) (6.330) (12.410)

Year Fixed Effects No No No Yes Yes Yes

Firm × Position Fixed Effects No No No Yes Yes Yes

Adj. R-Squared 0.575 0.215 0.165 0.84 0.42 0.402

Number of Observations 51923 51923 51923 51606 51606 51606

F-Statistic 1792.1 305.1 289.1 95.13 81.44 56.67

Table A1 presents the long-term analysis of executives’ total compensation. The sample includes CEOs and CFOs. The

dependent variable is the natural log of the executive's salary in Columns 1 and 4, the natural log of the executive's bonus in

Columns 2 and 5, and the natural log of equity compensation in Columns 3 and 6. T-stats are presented in parenthases and

clustered by firm. All variables are defined in Appendix A.   
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Table A2: Executive Compensation, By Position 

 

Dependent Variable: Total Compensation

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

Designated Group (DG) 0.112*** 0.022 -0.019 -0.032

(3.330) (0.680) (-0.71) (-1.32)

Executive's Age -0.0120*** -0.00182** -0.0119*** 0.00748***

(-11.37) (-2.08) (-10.70) -6.560

Ln(Size) 0.435*** 0.375*** 0.374*** 0.313***

(47.930) (18.080) (47.340) (17.010)

ROA -0.248* 0.233*** -0.238 0.156***

(-1.68) (4.350) (-1.47) (4.330)

TQ 0.146*** 0.0957*** 0.145*** 0.0982***

(10.350) (10.330) (11.310) (12.070)

Book Leverage 0.103** -0.250*** 0.035 -0.190***

(2.140) (-5.97) (0.810) (-4.36)

Ann. Stock Ret. 0.0254** 0.0220* -0.004 -0.010

(2.150) (1.870) (-0.44) (-1.04)

Std. Dev. Of Stock Ret. 2.539*** -1.466*** 1.838*** -0.063

(3.480) (-2.80) (2.930) (-0.17)

Intercept 5.142*** 4.662***

(51.350) (52.740)

Year Fixed Effects No Yes No Yes

Firm Fixed Effects No Yes No Yes

Adj. R-Squared 0.396 0.701 0.421 0.708

Number of Observations 29930 29794 21993 21812

F-Statistic 365 74.94 381.4 74.8

Table A2 presents the long-term analysis of executives’ total compensation. The dependent variable is the

natural log of total compensation. Columns 1 and 2 include CEOs and Columns 3 and 4 include CFOs. T-stats are

presented in parenthases and clustered by firm. All variables are defined in Appendix A.   

CEOs CFOs
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Table A3: Executive Compensation, By DG Group 

 

Dependent Variable: Total Compensation

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

Designated Group (DG) 0.128*** 0.041 -0.015 -0.0573**

(3.680) (1.160) (-0.46) (-2.07)

CEO 0.895*** Absorbed 0.902*** Absorbed

(85.900) (90.200)

Executive's Age -0.00893*** 0.00158** -0.00911*** 0.00128**

(-10.77) (2.460) (-11.10) (2.020)

Ln(Size) 0.431*** 0.369*** 0.431*** 0.367***

(58.390) (22.630) (59.030) (23.190)

ROA -0.660*** 0.606*** -0.677*** 0.584***

(-7.47) (7.400) (-7.70) (7.300)

TQ 0.162*** 0.0752*** 0.163*** 0.0780***

(14.710) (8.970) (14.810) (9.480)

Book Leverage 0.039 -0.193*** 0.030 -0.197***

(0.930) (-5.33) (0.740) (-5.47)

Ann. Stock Ret. 0.0357*** 0.0295*** 0.0351*** 0.0289***

(3.280) (3.160) (3.260) (3.120)

Std. Dev. Of Stock Ret. 3.149*** -0.299 3.152*** -0.543

(5.890) (-0.46) (5.900) (-0.86)

Intercept 4.113*** 4.128***

(53.060) (53.520)

Year Fixed Effects No Yes No Yes

Firm × Position Fixed Effects No Yes No Yes

Adj. R-Squared 0.491 0.746 0.493 0.746

Number of Observations 50199 49877 51960 51645

F-Statistic 1320.3 130.2 1421 134.7

Table A3 presents the long-term analysis of executives’ total compensation. The sample includes CEOs and CFOs.

The dependent variable is the natural log of total compensation. Columns 1 and 2 define DG executives as visible

minorities and Columns 3 and 4 define DG executies as women. T-stats are presented in parenthases and

clustered by firm. All variables are defined in Appendix A.   

Visible Minorities Women
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Table A4: Executive Compensation, By US Civil War State 

Affiliation and White Male-Dominated Boards 

 

 

  

Dependent Variable: Total Compensation Union State Confederate State Low % Minorities on BoD High % Minorities on BoD

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

Visible Minority Executive 0.040 0.017 0.034 0.001

(0.960) (0.280) (0.610) (0.010)

Executive's Age 0.000 0.00315** 0.001 0.002

(-0.09) (2.440) (1.300) (1.370)

Ln(Size) 0.351*** 0.340*** 0.330*** 0.362***

(15.630) (9.880) (13.780) (8.110)

ROA 0.178*** 0.416*** 0.475*** 0.997***

(4.330) (3.230) (4.430) (4.800)

TQ 0.0954*** 0.0752*** 0.0851*** 0.0668***

(11.620) (4.060) (6.620) (2.650)

Book Leverage -0.210*** -0.263*** -0.235*** -0.297***

(-4.85) (-3.96) (-4.56) (-3.04)

Ann. Stock Ret. 0.004 0.0277** 0.019 0.026

(0.300) (2.110) (0.790) (1.160)

Std. Dev. Of Stock Ret. -0.534 -1.454 -1.027 -0.734

(-1.43) (-1.60) (-1.24) (-0.49)

Year Fixed Effects Yes Yes Yes Yes

Firm × Position Fixed Effects Yes Yes Yes Yes

Adj. R-Squared 0.746 0.747 0.769 0.783

Number of Observations 35158 14323 24659 8469

F-Statistic 56.36 24.72 45.53 24.71

Table A4 presents the long-term analysis of executives’ total compensation. The sample includes CEOs and CFOs. The

dependent variable is the natural log of total compensation. Columns 1 and 2 partition the data by whether the state was part of 

the Confederate or Union army during the US civil war. Columns 3 and 4 partition the data on the median percent of visible

minorities on the board of directors. T-stats are presented in parenthases and clustered by firm. All variables are defined in

Appendix A.   
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Table A5: Pay-Performance Sensitivity, By Compensation 

Type 

 

Dependent Variable: Salary Bonus Equity Salary Bonus Equity

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

Designated Group (DG) 0.0377** -0.121* 0.221** -0.002 -0.070 0.082

(2.360) (-1.71) (2.350) (-0.14) (-0.97) (0.990)

Abnornal Return (AR) -0.0263*** 0.250*** -0.134* -0.008 0.258*** -0.046

(-2.64) (5.020) (-1.81) (-1.39) (5.690) (-0.69)

AR × DG -0.015 0.181* -0.195 -0.004 0.044 -0.159

(-0.69) (1.710) (-1.27) (-0.26) (0.430) (-1.13)

Negative AR Dummy (Neg) 0.002 -0.177*** 0.015 -0.001 -0.199*** 0.035

(0.280) (-5.15) (0.340) (-0.20) (-6.43) (0.890)

Neg × DG -0.018 0.095 -0.072 -0.007 0.174** 0.030

(-1.26) (1.090) (-0.62) (-0.73) (2.190) (0.310)

AR × Neg 0.100*** 1.437*** 0.389*** 0.0217* 1.017*** 0.217*

(5.020) (12.270) (2.880) (1.810) (9.500) (1.750)

AR × DG × Neg -0.016 -0.247 0.350 0.001 0.257 0.468

(-0.31) (-0.90) (1.050) (0.020) (1.080) (1.610)

CEO 0.607*** 0.715*** 0.808*** Absorbed Absorbed Absorbed

(97.570) (33.620) (28.070)

Executive's Age 0.000997** -0.0164*** -0.0382*** 0.00799*** -0.00639*** -0.0300***

(2.140) (-8.23) (-14.59) (22.740) (-3.07) (-12.15)

Ln(Size) 0.211*** 0.508*** 0.701*** 0.157*** 0.409*** 0.624***

(51.920) (29.860) (35.570) (20.570) (8.830) (11.890)

ROA -0.448*** 1.950*** -1.613*** -0.162*** 5.493*** 0.263

(-9.93) (8.110) (-6.18) (-5.56) (21.220) (0.930)

TQ 0.007 0.0701*** 0.321*** 0.000 -0.020 0.156***

(1.340) (3.220) (10.490) (0.140) (-1.04) (5.520)

Book Leverage 0.008 0.188* 0.001 -0.0280* -0.530*** -0.312**

(0.340) (1.940) (0.010) (-1.71) (-4.34) (-2.24)

Std. Dev. Of Stock Ret. -0.488* -23.62*** 10.56*** -0.764*** -23.67*** -6.456***

(-1.81) (-17.14) (6.330) (-2.84) (-10.82) (-2.86)

Intercept 4.274*** 2.535*** 1.793***

(100.030) (14.460) (8.030)

Year Fixed Effects No No No Yes Yes Yes

Firm × Position Fixed Effects No No No Yes Yes Yes

Adj. R-Squared 0.57 0.243 0.141 0.828 0.449 0.387

Number of Observations 51960 51954 51960 51645 51639 51645

F-Statistic 1159.9 315.8 149.3 78.52 151.8 26.91

Table A5 presents the long-term analysis of executives’ total compensation. The sample includes CEOs and CFOs. The

dependent variable is the natural log of the executive's salary in Columns 1 and 4, the natural log of the executive's bonus in

Columns 2 and 5, and the natural log of equity compensation in Columns 3 and 6. T-stats are presented in parenthases and

clustered by firm. All variables are defined in Appendix A.   
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Table A6: Pay-Performance Sensitivity, By Male-Dominated Industries and Male-

Dominated Boards 

 

Dependent Variable: Total Compensation Low Gender Wage Gap High Gender Wage Gap Low Male % Ind. High Male % Ind. Low % Women on BoD High % Women on BoD

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

Designated Group (DG) 0.020 -0.061 0.034 -0.041 -0.171** 0.0719*

(0.420) (-0.90) (0.620) (-0.89) (-1.98) (1.650)

Abnornal Return (AR) -0.020 -0.005 -0.0598*** 0.009 0.018 0.002

(-0.93) (-0.21) (-2.58) (0.400) (0.610) (0.070)

AR × DG -0.107* -0.295** -0.141* -0.189** -0.136 -0.116

(-1.68) (-2.36) (-1.86) (-2.33) (-1.13) (-1.51)

Negative AR Dummy (Neg) -0.0573*** 0.001 -0.0322** -0.0316*** -0.001 -0.0237*

(-4.86) (0.090) (-2.52) (-2.60) (-0.07) (-1.75)

Neg × DG -0.031 -0.045 -0.090 0.015 0.005 -0.040

(-0.66) (-0.68) (-1.52) (0.340) (0.050) (-0.94)

AR × Neg 0.011 0.148*** 0.193*** -0.003 0.0923* 0.061

(0.260) (3.110) (4.300) (-0.06) (1.700) (1.040)

AR × DG × Neg 0.108 0.283 -0.002 0.415** -0.115 0.192

(0.790) (1.230) (-0.01) (2.180) (-0.51) (1.190)

Executive's Age 0.00225** 0.001 0.002 0.00176** 0.001 0.00311***

(2.480) (0.930) (1.590) (2.300) (1.390) (3.030)

Ln(Size) 0.367*** 0.389*** 0.377*** 0.346*** 0.387*** 0.284***

(14.580) (15.710) (14.430) (16.320) (14.410) (9.550)

ROA 0.596*** 0.505*** 0.699*** 0.589*** 0.634*** 0.787***

(5.550) (4.100) (5.370) (6.130) (5.030) (5.290)

TQ 0.0711*** 0.0795*** 0.0482*** 0.105*** 0.0815*** 0.0635***

(6.010) (7.130) (4.340) (9.100) (5.770) (4.250)

Book Leverage -0.257*** -0.255*** -0.150*** -0.220*** -0.199*** -0.240***

(-4.74) (-4.72) (-2.86) (-4.36) (-2.92) (-3.57)

Std. Dev. Of Stock Ret. -1.329 2.346** -2.366** 3.181*** 0.790 -1.153

(-1.59) (2.160) (-2.52) (3.550) (0.720) (-1.04)

Year Fixed Effects Yes Yes Yes Yes Yes Yes

Firm × Position Fixed Effects Yes Yes Yes Yes Yes Yes

Adj. R-Squared 0.757 0.759 0.736 0.772 0.742 0.796

Number of Observations 27092 23521 25286 25681 17786 16462

F-Statistic 37.69 36.62 31.3 55.25 33.5 16.93

Table A6 presents the long-term analysis of executives’ total compensation. Columns 1 and 2 partition the data by the median industry level gender-wage gap. Columns 3 and

4 partition the data by the median percentage of men in the industry. Columns 5 and 6 partition the data on the median percent of women on the board of directors. The

dependent variable is the natural log of total compensation. T-stats are presented in parenthases and clustered by firm. All variables are defined in Appendix A.   
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Table A7: Pay-Performance Sensitivity, By Male-Dominated 

Industries and Male-Dominated Boards 

 

  

Dependent Variable: Total Compensation Union State Confederate State Low % Minorities on High % Minorities on BoD

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

Designated Group (DG) 0.002 0.016 -0.017 -0.018

(0.040) (0.210) (-0.25) (-0.27)

Abnornal Return (AR) -0.0329* 0.000 0.034 -0.057

(-1.75) (-0.01) (1.440) (-1.32)

AR × DG 0.100 -0.037 0.030 0.025

(1.440) (-0.33) (0.330) (0.280)

Negative AR Dummy (Neg) -0.0350*** -0.0361** -0.016 -0.022

(-3.22) (-2.22) (-1.33) (-1.05)

Neg × DG 0.068 0.054 0.039 0.085

(1.600) (0.730) (0.490) (1.580)

AR × Neg 0.110*** 0.025 0.025 0.192**

(2.990) (0.430) (0.580) (2.310)

AR × DG × Neg -0.039 0.205 0.148 0.034

(-0.28) (0.980) (0.690) (0.180)

Executive's Age 0.001 0.00317*** 0.00193** 0.00412***

(1.220) (2.730) (2.350) (2.780)

Ln(Size) 0.374*** 0.357*** 0.348*** 0.368***

(18.110) (14.250) (15.140) (8.230)

ROA 0.538*** 0.787*** 0.613*** 1.038***

(5.400) (5.870) (5.640) (4.920)

TQ 0.0776*** 0.0581*** 0.0751*** 0.0681***

(8.420) (3.280) (6.460) (2.760)

Book Leverage -0.174*** -0.222*** -0.219*** -0.278***

(-4.01) (-3.47) (-4.33) (-2.84)

Std. Dev. Of Stock Ret. 0.878 -2.131** -0.685 0.305

(1.090) (-1.98) (-0.81) (0.190)

Year Fixed Effects Yes Yes Yes Yes

Firm × Position Fixed Effects Yes Yes Yes Yes

Adj. R-Squared 0.746 0.749 0.769 0.782

Number of Observations 35414 14463 24857 8535

F-Statistic 57.41 29.48 35.3 18.03

Table A7 presents the long-term analysis of executives’ total compensation. Columns 1 and 2 partition the data by whether

the state was part of the Confederate or Union army during the US civil war. Columns 3 and 4 partition the data on the median

percent of minorities on the board of directors. The dependent variable is the natural log of total compensation. T-stats are

presented in parenthases and clustered by firm. All variables are defined in Appendix A.   
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Table A8: Stock Market Performance, by CFO Gender 

   

Dependent Variable: Ab. Stock Ret. Low Gender Wage Gap High Gender Wage Gap Low Male % Ind. High Male % Ind.

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

Female CFO 0.029 0.060 0.027 0.017

(1.080) (1.360) (0.900) (0.660)

Executive's Age 0.000 -0.00202** -0.00135* 0.000

(-0.00) (-2.43) (-1.78) (0.690)

Ln(Size) -0.137*** -0.122*** -0.129*** -0.113***

(-8.74) (-6.47) (-7.68) (-7.34)

ROA 0.403*** 0.317*** 0.340*** 0.382***

(4.630) (3.070) (3.230) (4.370)

TQ 0.187*** 0.184*** 0.160*** 0.190***

(18.160) (14.510) (16.560) (15.600)

Book Leverage 0.039 0.081 0.067 0.0811**

(0.930) (1.630) (1.500) (1.970)

Std. Dev. Of Stock Ret. 0.616 -4.421*** -2.764*** -0.607

(0.900) (-4.74) (-3.99) (-0.78)

Year Fixed Effects Yes Yes Yes Yes

Firm Fixed Effects Yes Yes Yes Yes

Adj. R-Squared 0.108 0.147 0.115 0.135

Number of Observations 12559 8808 10320 11206

F-Statistic 72.21 66.87 72.63 67.9

Table A8 presents the determinants of abnormal stock returns. The Female CFO is an indiactor variable equal to one if

the firm's CFO was woman. Columns 1 and 2 partition the data by industries with high and low gender wage gap and

Columns 3 and 4 partion the data by industries high and low male percentage. The dependent variable is the firm's

abnormal stock return over the previous fiscal year. T-stats are presented in parenthases and clustered by firm. All

variables are defined in Appendix A.   
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Chapter 4: Pricing in Auction Markets for 

Collectibles: Theory and Experimental 

Evidence 

 

Abstract 

This study investigates the pricing of collectibles. A model of an auction market for collectibles 

is induced from the results of prior empirical studies. Results indicate that overbidding by non-

professionals forces professionals out of the market, ensuring that investments in collectibles 

return less than zero net present value. Heterogeneous expectations on the part of non-

professionals make it likely that at least some non-professionals overbid for collectibles. Also, 

collectible enthusiasts derive utility from both financial returns and the pleasure associated with 

holding collectibles; hence they are willing to pay a premium—called a pleasure premium—to 

own the asset. 

  



136 
 

Alternative assets constitute a broad class of investments, ranging from hedge funds, venture capital, 

infrastructure and real estate to artwork and other collectible items. As of year-end 2011, there were 

$6.5 trillion worth of alternative assets under management globally; during 2005-2011 the growth rate 

of alternative asset holdings was 14% per year—seven times that of traditional assets (McKinsey & 

Company, 2012). Fuelling such growth are investment advisory firms like BlackRock, which tout the 

diversification and return benefits of holding alternative assets.47,48 This study focuses on a category of 

such assets comprising artwork, wine, antiques, and other similar assets (henceforth “collectibles”).  

Articles in popular media indicate that investors see collectibles as worthwhile investments (Jannarone 

2011). Rudimentary collectibles market indexes often report impressive returns. For example, the 

Historic Automobile Group International (HAGI) Top Index, which is published monthly on the Financial 

Times website, often outperforms the S&P index and HAGI proclaims that investing in historic cars is 

“better than gold.”49 According to academic studies, however, collectibles do not generate risk adjusted 

abnormal returns (Renneboog and Spaenjers, 2012) and are unlikely to improve the diversification of 

risk when added to financial asset portfolios (Pesando and Shum, 2008). Moreover, collectibles generally 

exhibit much less liquidity and higher transaction costs than financial assets with similar risk.  

This study investigates the utility participants derive from collectibles and the prices they are willing to 

pay for them using data gleaned from an experiment involving human subjects. An auction market 

model is induced from the results of prior empirical studies, incorporating characteristics of professional 

and non-professional investors. Some predictions of the model are then developed and tested. Given 

the distribution of prices subjects are willing to pay for various collectibles, an analysis is conducted to 

                                                           
47 The New Diversification: Open Your Eyes to Alternatives, BlackRock (2013).  
48 http://www2.blackrock.com/us/individual-investors/products-performance/alternative-investments 
49 http://www.historicautogroup.com/. The site indicates “…HAGI™ is an independent investment research house 
and think tank with specialised expertise in the rare classic motorcar sector. The group has created benchmarks 
which track this alternative asset class accurately for the first time, using rigorous financial methodology usually 
associated with more traditional investments.” 

http://www.historicautogroup.com/
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determine the probability of various investors purchasing collectibles at prices that generate abnormal 

returns, i.e., positive net present values (NPVs). 

The results indicate that profit-maximizing investors are unlikely to earn abnormal returns by investing 

in collectibles and are likely to be forced out of the market if they can only participate in public auctions. 

This exclusion stems partly from a utility premium—henceforth called a “pleasure premium”—that a 

subset of non-professional investors include in collectibles’ prices because, as suggested by Anderson 

(1974), such investors derive consumption services or other forms of pleasure from holding the assets. 

However, it also stems from non-professional investors having heterogeneous expectations as to the 

value of collectibles. The results indicate that when such investors attend public auctions, it is very likely 

that at least one will over-bid for assets even when they do not derive pleasure from holding them. 

Overbidding by non-professionals drives professionals from the auction market and causes investments 

in collectibles to exhibit returns that are inferior to those of financial assets. The model and 

experimental methodology provide a simpler alternative to computationally complex heterogeneous 

agent models while retaining intuitive results.  

The paper proceeds as follows. The next section reviews the relevant literature on collectibles and 

develops hypotheses as to their pricing that are consistent with evidence presented in prior studies. This 

is followed by the introduction of the auction market model and a description of the experiment. After a 

presentation of empirical results, the paper concludes with a discussion of implications, limitations and 

suggestions for future research. 

4.1 Literature Review and Hypothesis Development 

Anecdotal evidence suggests that investments in alternative assets like collectibles provide benefits such 

as abnormal returns and portfolio diversification (see, for example, Kumar’s Wine Investment for 

Portfolio Diversification, How Collecting Fine Wines Can Yield Greater Returns than Stocks and Bonds). 
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According to The World Wealth Report:  

In 2011, young HNWIs [High Net Worth Individuals] from emerging markets showed 

themselves to be an especially powerful force behind many of the classes of IoP 

[Investments of Passion, including art, jewelry and memorabilia], and especially those 

that are seen as solid investments likely to appreciate in value over time and/or offer a 

low correlation to mainstream financial instruments. (Capgemini, 2012, p. 24, words in 

parentheses added.) 

 

Moreover, several reality-TV shows feature investors generating enormous returns from investments in 

homes (Flip This House), storage lockers (Storage Wars), cars (Counting Cars) and pawnable items (Pawn 

Stars). Although the episodes likely constitute a biased sample of successful investments, they implicitly 

invite watchers to wonder if they could achieve similar success by participating in such activities.  

Academic studies paint a relatively gloomy picture of collectibles as investments. Mei and Moses (2002) 

report that equity investments outperform artwork investments but artwork investments outperform 

fixed-income investments and may enhance portfolio diversification; however, investments in 

masterpieces underperform those in artworks not classified as masterpieces. Ashenfelter and Graddy 

(2003) report that artwork tends not to provide risk-adjusted abnormal returns; however, the results are 

mixed. More recent studies show that collectible investments do not provide diversification benefits 

(Pesando and Shum, 2008) or significant abnormal returns (Renneboog and Spaenjers, 2012); the latter 

study claims that prior studies exhibit estimation issues and sample biases that impede the reliability of 

their results. Thus, academic research indicates that there is little or no financial benefit to investing in 

collectibles; or the evidence is ambiguous at best.  

Why, then, do investors participate in the market for collectibles? This study hypothesizes and finds that 

the answer lies in the composition of investors’ utility functions and in the heterogeneity in their 
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expectations as to asset values. 

4.1.2 Investors’ Utility for Collectibles 

The assumption that investors seek to maximize expected utility, deriving utility only from purely 

financial returns, underpins much of modern finance. Other branches of economics posit procedural 

utility, whereby individuals derive utility from sources other than financial or other instrumental 

outcomes: 

In a simple microeconomic analysis, procedural utility enters the utility function in 

addition to any instrumental arguments of utility. Thus it is possible to trade-off 

procedural utility against the other arguments. This can be practiced in the equilibrium 

approach of compensating variation: if, for example, workers intrinsically value a specific 

organizational procedure, they should be willing to accept a lower wage (a worse 

instrumental outcome) in order to work in an organization that is applying it (Frey, Benz, 

and Stutzer, 2003, p. 20). 

This broader notion of utility implies that individuals derive utility from holding collectibles as well as 

realizing financial returns from buying and selling them. Consistent with this view, a CNBC article 

“Antiques Can Mean New Life For Your Portfolio” features an antique dealer claiming that clients base 

decisions to buy antiques chiefly on emotional or personal preferences, with financial returns being 

secondary: “…If [the antique] turns out to be only an OK investment, it still paid a dividend everyday 

because they got to enjoy it.”50 

In a similar vein, Anderson (1974) posits that artworks are inherently different from financial assets as 

they provide both financial and consumption services. Financial services depend on the expected future 

value of the assets and their associated risk; consumption services stem from decorative and aesthetic-

                                                           
50 http://www.cnbc.com/id/39444057/Antiques_Can_Mean_New_Life_For_Your_Portfolio 
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prestige services. Any systematic underperformance of collectibles as investments relative to financial 

assets is consistent with investors having paid for consumption services as well as financial services. 

Mandel (2009) models the consumption component of art value as increasing with price; he refers to 

this as conspicuous consumption and proposes that “utility dividends” increase with the value of 

artworks held. Using a consumption-based CAPM and a simulation model, he predicts returns and risk 

premia for art assets; he then compares simulated results with empirical results reported in prior studies 

(e.g., Mei and Moses, 2002). Mandel does not, however, address the primary research question in the 

present study: Can purely profit maximizing investors participate in the market for collectibles? 

Moreover, Mandel only partially generalizes the results of the CAPM/simulation model.51 The current 

study’s theoretical model, experimental design and probability analysis differ significantly from Mandel’s 

methodology. 

The works cited above motivate the first hypotheses (stated in alternate form): 

Hypothesis 1: Individuals who derive non-financial utility from holding assets include a pleasure premium 

in the maximum price they are willing to pay for the assets.  

Mei and Moses’ (2002) finding that the returns from investing in masterpieces are generally less than 

those from investing in non-masterpieces is consistent with Hypothesis 1. As was noted earlier, utility 

from vanity or conspicuous consumption may be derived from holding masterpieces as status symbols 

(Mandel 2009). If masterpieces yield higher consumption benefits than non-masterpieces for some 

individuals, then those individuals are willing to pay a premium for masterpieces, ceteris paribus. To the 

extent that non-financial utility is reflected in the prices of masterpieces, the financial returns from 

investments in masterpieces are likely to be less than those of non-masterpieces as well as those of 

                                                           
51 Mandel (2009) states: “Though applied to the low or negative risk premium observed for indexes of art, the logic 
of the model is by no means limited to paintings. The same could be said of any good with a low rate of 
depreciation that is conspicuously consumed, any good with sentimental value, or, more broadly, any good or 
investment with nonpecuniary benefits. What is important is the potential.” 
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equity securities.  

It is hypothesized that only some investors include pleasure premia in the prices they are willing to pay 

for collectibles; others, termed “professionals,” are only willing to pay prices that reflect purely 

monetary returns and thus do not include a pleasure premium. In such a market with heterogeneous 

agents, recent studies suggest that the standard representative agent model does not necessarily 

predict market outcomes. 

4.1.3 Heterogeneous Agent Models 

Hommes (2005) reviews the heterogeneous agent model literature. Several works in this vein are 

particularly germane to this study. Simon (1957) presents a theory of bounded rationality, positing that 

individuals often have insufficient resources—such as time, intellectual ability, capital and 

computational technology—to make optimal decisions. Instead of optimizing, they satisfice: they use 

rules of thumb or other simplistic procedures to make satisfactory decisions. Bounded rationality 

spawns heterogeneous expectations since individuals with superior resources can more accurately 

determine the likely monetary payoffs from assets like collectibles. Consistent with this view, Higgs and 

Forster (2014) find that the auction prices of Australian artists’ paintings tend to be higher after 

announcements of the artists winning portraiture prizes, suggesting that some successful purchasers at 

auctions are not fully informed concerning the value of artwork. 

Shiller (1984) posits that one group of rational investors with superior ability face “risk” because they 

know the probability distributions of future outcomes of investing in securities. A second, irrational 

group faces “uncertainty” because they do not know the distributions. Sandroni (2000) finds that 

rational agents drive irrational agents out of complete markets. In incomplete markets, however, Blume 
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and Easley (2002) find that rational agents do not always drive out irrational agents.52 Indeed we posit 

that in the collectibles market, which is inherently incomplete and often conducted as an auction 

market, agents who appear to be economically irrational, by virtue of their willingness to pay pleasure 

premia, tend to drive professionals out of the market by overbidding. This leads to the second 

hypothesis (stated in alternate form): 

Hypothesis 2: Professionals are likely to be out-bid by agents who exhibit non-zero pleasure premia; 

hence, professionals are unlikely to generate expected profits in the collectibles market.    

An auction model is developed to facilitate testing the hypotheses and exploring their implications in an 

experimental setting. 

4.2 Auction Model 

Auctions are often used to sell collectibles. To capture the salient features of auctions suggested by the 

literature review, a simple setting is considered where bidders are endowed with fixed information; 

there are no costs to enter the auction, no collusion among bidders and no game theory strategies. The 

auction proposed is a second-price, sealed-bid, or Vickrey auction in which bidders privately submit bids 

without knowing others’ bids. The asset is sold to the highest bidder for the second highest sealed-bid 

amount. Given the restrictions on the auction setting, the second-price auction is equivalent to an 

ascending or English auction (Klemperer, 1999), which is commonly used to sell collectibles.  

A chief goal of the study is to determine the sealed-bid prices of individuals called “type-A agents” 

(professionals) and “type-B agents” (non-professionals). As described in the next section, type-A and 

type-B agents have different utility functions pertaining to collectibles and differ in their ability to price 

                                                           
52 Arthur (1995) explores the implications of a bounded rationality model in which some agents’ predictions of the 
likelihood of future outcomes are based on their predictions of others’ predictions. Arthur’s simulation indicates 
that when agents’ expectations are distributed around fundamental expectations, price bubbles and crashes occur, 
much like those witnessed in actual markets. 
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assets that yield only monetary payoffs. Agents at the auction follow a private-value model in which all 

agents have predetermined prices they are willing to pay for the assets; other bidders do not know 

those prices. In this setting it is optimal for all agents to bid their maximum purchase prices since 

securing the collectibles at any price up to and including the maximum provides the required utility at a 

satisfactory price.  

It is also assumed that agents’ appetites for assets are unsatiated after making a purchase and they do 

not have budget constraints. These two characteristics result in all agents participating and placing bids 

for all assets offered for sale. The number of agents at the auction can vary. As will soon be apparent, 

the auction model’s predictions and decisions to reject the null hypotheses depend on the number of 

agents attending the auction.     

In the auction model developed below, agents are assumed to have heterogeneous utility and 

heterogeneous expectations. Heterogeneous utility is defined as utility that varies across agents. 

Heterogeneous expectations are defined as variability in agents’ pricing of assets. The aim is to create a 

simple and intuitive model as suggested by Hommes’ (2005) review of the literature on heterogeneous 

agent models (HAMs): 

The search for a (large) computational agent-based HAM capturing the stylized facts as 

closely as possible deserves high priority. But at the same time one would like to find the 

simplest behavioral HAM (e.g. in terms of number of parameters and variables), with a 

plausible behavioral story at the micro level, that still captures the most important 

stylized facts observed at the aggregate level. The simplest HAM can then be used to 

estimate behavioral heterogeneity in laboratory experimental and/or empirical time 

series data. Simple and parsimonious HAMs can thus help to discipline the wilderness of 

agent-based modeling (p. 58). 
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We begin by developing two-agent models and then proceed to n-agent models with increasing degrees 

of heterogeneity with regard to utilities and expectations. 

4.2.1 Two-Agent Model 

Assume that two types of investors participate in alternative asset markets: Agents A and B. Agent A, a 

professional investor, is a profit-maximizer who derives utility solely from monetary returns:  

 𝑈𝐴 = 𝑈(𝑃𝑎)    (1) 

where 𝑈(𝑃𝑎) is Agent A’s financial utility associated with purchasing the asset at price 𝑃𝑎. The highest 

price at which the professional is willing to purchase the asset is the discounted value of the asset’s 

future selling price:  

 𝑃𝑎 =
𝑓𝑣

(1+𝑖)𝑡 (2) 

where fv is the future value, or future selling price of the asset, i is the discount rate, and t is the number 

of discounting periods. It is assumed that the discount rate does not vary across agents but expected 

future values can vary across agents. At price 𝑃𝑎 Agent A’s net present value (NPV) of the investment is 

zero. He therefore purchases the asset if 𝑃 ≤  𝑃𝑎.   

Agent B is a collector who derives both financial utility from monetary returns and consumption utility 

from owning the asset:  

 𝑈𝐵 = 𝑈(𝑃𝑏) + 𝑈(𝜔) (3) 

where 𝑈(𝑃𝑏) is Agent B’s financial or monetary utility derived from purchasing the asset at price 𝑃𝑏 and 

𝑈(𝜔) , 𝜔 ≥ 0 , is Agent B’s consumption utility associated with holding the asset. Given the definition of 

𝑃𝑎, define: 

 𝑃𝑎𝑚𝑎𝑥
=  𝑃𝑎 (4) 
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where 𝑃𝑎𝑚𝑎𝑥
, the maximum price at which Agent A will purchase the asset, is equal to the price at which 

NPV = 0. Agent B’s maximum price is defined as: 

 𝜓𝑏𝑚𝑎𝑥
=  𝑃𝑏 +  𝜂 =  𝜓𝑏 (5) 

where 𝜓𝑏𝑚𝑎𝑥
 is equal to Pb, the expected present value of the asset’s expected future cash flow, plus 𝜂, 

which is defined as the monetized value of the utility generated by holding the asset, 𝑈(𝜔). Since 𝜔 ≥

0, the monetized value of the utility must be non-negative: 𝜂 ≥ 0.  

First consider the case of homogeneous expectations and homogeneous utility. It then follows trivially 

that Agent A can never purchase the asset at auction unless Agent B’s premium is 𝜂 = 0. Now relax the 

homogenous expectation assumption and define Pb as a random variable with mean Pa and standard 

deviation : 

 𝑃𝑏~ 𝑓(𝑃𝑎 , 𝜎) (6) 

First suppose that 𝜂 = 0 so that non-financial utility is homogeneous across agents. Agent A’s price is 

then fixed, while Agent B’s price is drawn from a distribution with Agent A’s price, Pa, as the mean and 

with standard deviation . In this asymmetric information setting, Agent A has expertise in valuing the 

assets and so is able to determine the correct expected future cash flow (fv) associated with the asset. 

Agent B does not have such expertise in pricing the assets and will generally incorrectly price the asset 

at a premium or discount relative to the professional’s estimated value. 

Consider the following scenarios: 

(a) 𝑃𝑎 > 𝑃𝑏: In the second-price sealed-bid Vickrey auction, Agent A purchases the item for the price 𝑃𝑏 

and realizes an excess return, ε: 

 휀 =  𝑃𝑎 − 𝑃𝑏 (7) 

(b) 𝑃𝑎 <  𝑃𝑏: Agent B then purchases the item for the price Pa and realizes zero NPV.  

This occurs because Agent B cannot purchase the item at a price less than the price at which the true 
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NPV is zero because Agent A will bid up to and including this price. It is assumed, however, that the 

minimum bid increment is infinitely small; hence if 𝑃𝑎 <  𝑃𝑏, then Agent B’s NPV is zero.53  

4.2.2 n-Agent Model 

Now suppose that there are n type-B agents, again imposing the restriction 𝜂 = 0 so that nonfinancial 

utility is homogeneous across agents. Adding additional type-A agents does not alter the results as all 

type-A agents act the same way. Then: 

(c) Suppose 𝑃𝑎 <  𝑃𝑏1
<  𝑃𝑏2

: Then Agent 𝐵2 purchases the item and generates a loss τ equal to: 

 𝜏 =  𝑃𝑏1
−  𝑃𝑎 (8) 

In this case, since 𝑃𝑏~ 𝑓(𝑃𝑎 , 𝜎), one expects at least some type-B agents to submit bids in excess of Pa 

but no type-B agent can earn excess financial returns and Agent A will never realize a loss since Agent A 

will not submit a bid in excess of the true present value.  

Assuming there are n type-B agents in the pool of bidders and assuming normality of the distribution, 

the estimated probability of Agent A purchasing the asset at auction is: 

 𝑝𝑟𝑜𝑏𝑎 =  0.5𝑛 (9) 

In this scenario, Agent A is likely to be driven from the market because at least one type-B Agent is likely 

to overprice the asset and submit the winning bid. Type-B Agents earn negative abnormal returns 

because of asymmetric information and overpayment. A pleasure premium is not necessary for Agent A 

to be forced from the market. However, as the next paragraph shows, relaxing this assumption further 

reduces the probability that Agent A buys the asset.  

Relaxing the restriction 𝜂 = 0 implies that Agent A purchases only if 𝑃𝑎  −  𝜓𝑏𝑖 ≥ 0 and, extending the 

definition of 𝜓𝑏 to include n agents, 𝜓𝑏𝑖𝑗
= 𝑃𝑏𝑖𝑗

+  𝜂𝑖𝑗  for a given asset j. The monetary value of the 

                                                           
53 More generally, if Agent B purchases the asset for the price Pb, she realizes a loss (or negative NPV) of τ: 

τ= PbPa. This would not occur in a Vickrey auction, however, for the reasons given in the text. 
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pleasure premium 𝜂𝑖𝑗  is determined by personal preferences and represents the non-financial utility 

associated with asset j for agent i. Since 𝜂 ≥ 0, Agent A purchases the asset only if all type-B agents 

price the asset at amounts less than the price at which NPV = 0 for Agent A, i.e., the true present value. 

Since 𝑃𝑏~ 𝑓(𝑃𝑎 , 𝜎), however, it is virtually certain that at least one type-B agent will bid more than Pa 

when the number of type-B agents attending the auction is large. The question of how “large” the 

number must be to ensure this can only be investigated using empirical data—a task that is undertaken 

in the next section of the paper. 

Consider the case where Agent B’s maximum purchase price occurs when 𝜂𝑖𝑗 = 0 and therefore 𝜓𝑏𝑖𝑗
=

𝑃𝑏𝑖𝑗
. This individual generates only financial utility from owning the asset. Consistent with Higgs and 

Forster (2014), however, Agent B is not fully informed about the value of the collectible; hence, the 

agent is unlikely to price the asset correctly since 𝑃𝑏𝑖𝑗
~ 𝑓(𝑃𝑎𝑗

, 𝜎). This individual is referred to as a “non-

enthusiast” type-B agent. A type-B agent with 𝜂 ≥ 0 is termed an “enthusiast.”  

4.3 Asset-Pricing Experiment 

Two implications of the auction model are investigated in an experimental setting. First, the experiment 

seeks to determine if a pleasure premium is incorporated in the prices of collectibles, i.e., whether there 

exists 𝜂𝑖𝑗
> 0.  Second, the distribution of asset prices facilitates the computation of the probability that 

a type-A agent succeeds in purchasing the asset, given the number of type-B agents attending the 

auction. The research design also facilitates partitioning participants into art enthusiasts and non-

enthusiasts exhibiting disparate pricing distributions for the assets at auction. This provides an 

opportunity to determine whether enthusiasts exhibit larger pleasure premia than non-enthusiasts. 

This experimental setting has at least two advantages over prior archival studies using empirical data 

from auction houses. Archival data do not generally include information as to bidders’ characteristics 
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(enthusiast, non-enthusiast, professional). Moreover, they do not include the maximum prices individual 

bidders were willing to pay; they only contain the prices paid by winning bidders. The experiment in the 

present study allows for the measurement of proxies for these amounts. A disadvantage of the 

experiment is the question of whether it achieves external validity. 

4.3.1 Experimental Design 

The experiment is a mixed factorial design combining a within- and a between-subjects design. The 

within-subjects variables are the assets that participants are asked to value and the between-subjects 

variables are demographic variables such as gender, year of study and interest in art (enthusiast vs. non-

enthusiast). Multiple regression methods are thus appropriate for analyzing the data.  

The experiment was conducted in a controlled classroom setting under the supervision of a PhD 

student. Undergraduate business school participants volunteered to join a Student Research Pool, 

thereby becoming eligible to garner an increment of one final grade in one eligible course by 

participating in three hours of experiments. The time to complete the experiment for this study 

averaged about ten minutes in which participants responded to questions related to asset valuation 

scenarios and demographics. Asset valuation scenarios were randomized within the experiment but the 

scenarios always preceded the demographic questions.  

Participants were asked to price a known and unknown asset for each of the following categories: 

stocks, bonds, art, antiques, collector automobiles and vintage wine. Appendix 1 lists the names of the 

assets. For example, the known painting (PAINT K) is a work by Pablo Picasso, whereas the unknown 

painting (PAINT U) is a work by a fictitious artist, Alonzo Villa. Participants were given a guaranteed 

future value of the asset in ten years and were asked to provide the maximum amount they would be 

willing to pay for the asset today, assuming they had the resources to make the purchase. Participants 

had the option of choosing from a list of potential purchase prices or providing their own price. 
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Appendix 3 provides a list of the experimental scenarios.  

Two forms of bias can impact the results of studies like this one. Anchoring bias occurs when individuals 

overly rely on a reference point provided; e.g. $100,000 future value of the asset (Tversky and 

Kahneman, 1974). Although this bias may impact the subjects’ valuation, the anchor is the same for 

each collectible item across enthusiast and non-enthusiast groups. There is no evidence to suggest that 

the anchor differentially impacts enthusiasts and non-enthusiasts and because we are primarily 

interested in the pricing difference between these two groups, anchoring does not significantly impact 

our results. 

The second potential bias is familiarity bias, which occurs when individuals prefer that which is familiar 

over that which is novel (see Baker and Nofsinger, 2002 for a discussion of familiarity bias’ impact on 

investors). Familiarity bias may impact our results in two ways. First, our subjects are likely more familiar 

with financial assets compared to collectible assets and this may impact the perceived risk associated 

with the asset. For example, financial assets may be perceived to be less risky if the subjects are more 

familiar with stocks and bonds compared to collectibles. However, guaranteed future values of the 

assets were provided in the scenario which implies that the assets are risk-free. All participants in the 

study had formal business training and we assume that the participants understand that a “Pablo 

Picasso painting that you are certain will be worth $100,000 (no more, no less) in ten years” implies a 

risk-free asset. Second, if the riskless nature of the assets was not identified by the participants, 

familiarity bias would predict that more familiar assets are less risky. Participants are drawn from a pool 

of undergraduate business school students suggesting that stocks and bonds are likely more familiar 

than collectible assets. We explore this source of bias in the next section.  

The demographic variables included questions relating to the degree to which the participants 

considered themselves enthusiasts of each of the collectibles, whether they would consider purchasing 
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the assets as investments, whether they owned the assets as investments and whether they were 

familiar with each of the collectibles. Additional questions included: year of study, area of specialization, 

number of courses taken in Finance or Economics, gender, whether the individual participated in a 

previous asset pricing study, and the level of effort expended in completing the study. Appendix 1 

provides summary statistics for the characteristics of the participants in the experiment.  

Table I: Pricing Outcomes 

Average	Price %	of	Future	Value Standard	Deviation Weighted	St.	Deviation

PAINT	U $58,700.00 58.70% $24,196.85 24.20%

PAINT	K 66,282.50 66.28% 24,846.49 24.85%

STOCK	U 61,335.00 61.34% 22,194.95 22.19%

STOCK	K 60,205.25 60.21% 23,469.89 23.47%

BOND	K 6,430.00 64.30% 2,087.91 20.88%

BOND	U 6,405.00 64.05% 2,239.63 22.40%

CAR	K 33,220.00 66.44% 12,012.10 24.02%

CAR	U 32,307.50 64.62% 14,984.64 29.97%

ANT	K 5,612.50 56.13% 2,435.31 24.35%

ANT	U 5,517.50 55.18% 2,385.77 23.86%

WINE	K 705.35 70.54% 324.19 32.42%

WINE	U 704.08 70.41% 318.82 31.88%
Each of the variables is defined in Appendix 1. “K” and “U” refer to known and unknown, respectively and the 

preceding word refers to the asset type. “% of Future Value” refers to the average price participants were willing to 

pay as a percent of the future value presented in the experiment; all suggested prices were the same fraction of the 

future value. Weighted Standard Deviation uses valuations as a percentage of the future value, allowing for 

comparison across assets with different future values.  

4.3.2 Asset Pricing Results 

Table I gives summary statistics for each of the assets used in the experiment. For example “Paint K” is 

the “Known” painting by Pablo Picasso. The subjects were told that it was certain that the painting 

would be worth $100,000 ten years from now. On average, the participants were willing to pay 

$66,282.50 for it and the standard deviation of responses was $24,846.49. The mean and standard 

deviation are normalized as 66.28% and 24.85% of the ten-year-away selling price. Normalization (or 

deflation) is necessary because the selling prices range from $100,000 for paintings and securities to 

$1,300 for rare bottles of vintage champagne.  
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The deflated standard deviation statistic illustrates the degree to which participants varied in their 

valuation of an asset. The standard deviation ranges from 20.88% to 32.42% of the participants’ 

maximum purchase price, suggesting that between-subject price variation exists. Within-subject price 

variation is also considerable. The mean normalized purchase price is 0.78; the mean normalized 

standard deviation across participants is 0.15. The standard deviations of the prices of financial 

instruments, stocks and bonds, are the lowest among the group of assets, i.e., there is more uniformity 

in pricing these assets than others. This observation is consistent with the pleasure premium hypothesis, 

with the pleasure premium varying across individuals. The level at which the financial instruments are 

priced is inconsistent with the pleasure premium model, however, because the model predicts that 

these assets should be priced lower than all other collectibles and such is not the case. Moreover, there 

does not appear to be a size effect associated with the future value of the asset. The wine assets (lowest 

future value) were priced highest; antiques and bonds (second lowest future value) were priced lowest 

and near the average, respectively. 

To address the familiarity bias concern we compare the maximum price paid for financial assets—stocks 

and bonds—to the price paid for collectible assets. Our subsequent analysis focuses on artwork as the 

collectible of interest, we therefore focus on the comparison between artwork and financial assets. 

Familiarity bias suggests that known stocks and bonds should carry lower risk and higher prices 

compared to known paintings as all participants have formal business training but only a minority of the 

participants consider themselves to be art enthusiasts (20%). However, Table I suggests that the average 

maximum purchase price for a known paining was higher than the maximum purchase price of a stock 

or bond implying that familiarity bias does not significantly impact the results.     
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Table II: Differences in Mean Prices Matrix 

PU% PK% SU% SK% BK% BU% CK% CU% AK% AU% WK% WU%

PU% 1

PK% 0.076*** 1

SU% 0.026 0.049** 1

SK% 0.015 0.061** 0.011 1

BK% 0.056** 0.02 0.03 0.041* 1

BU% 0.053** 0.022 0.027 0.038* 0.002 1

CK% 0.077*** 0.002 0.051** 0.061*** 0.021 0.024 1

CU% 0.059** 0.017 0.033 0.044 0.003 0.006 0.018 1

AK% 0.026 0.102*** 0.052** 0.041* 0.082*** 0.080*** 0.103*** 0.085*** 1

AU% 0.035 0.111*** 0.061*** 0.050** 0.091*** 0.088*** 0.113*** 0.094*** 0.01 1

WK% 0.044* 0.120*** 0.070*** 0.059** 0.100*** 0.098*** 0.122*** 0.104*** 0.019 0.009 1

WU% 0.045* 0.121*** 0.071*** 0.060** 0.101*** 0.099*** 0.123*** 0.105*** 0.02 0.1 0.001 1

The Difference in Means Matrix provides the difference in the mean values of the variables for all pairs of assets. 

Critical values care calculated using a two-tailed paired T-test with unequal variances among each of the asset pairs. 

The variables are defined in Appendix 1. Critical values at the 10%, 5%, and 1% level of significance are denoted by 

*, **, and *** respectively.  

 

Table II provides two-tailed t-tests for differences in the mean prices of all pairs of assets. Consider, for 

example, the price of the known painting (PK) and the price of the known stock (SK). The previous Table 

I shows that the mean standardized value of the known painting is 0.663 and the mean standardized 

value of the known stock is 0.602, representing a premium of 0.061 for the painting; the latter number is 

shown in Table II with three asterisks indicating that the difference in means is significant at the 1% 

level.  

Thirty-seven of the 66 relevant pairings (56%) exhibit significantly different mean prices at the 5% level 

or better and 41 of the 66 (62%) do so at the 10% level. Most (62%) of the asset combinations were 

differently priced. This is consistent with non-financial utility being priced for some of the assets. 

Although the standard deviation of the known painting is larger (0.2485) than the known stock (0.2347), 

which implies a lack of uniformity in pricing, the means should converge as the sample size increases if 

mispricing as opposed to non-financial utility drives the difference in price. This does not appear to be 

the case. Referring to the first hypothesis:  
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Individuals who derive non-financial utility from holding assets include a pleasure premium in the 

maximum price they are willing to pay for the assets.  

The evidence presented in this section rejects the null in favor of the alternate for many but not all asset 

pairs. This is consistent with the existence of a pleasure premium for collectibles. 

4.3.3 Asset Prices and Participant Traits 

This section investigates whether the induced asset prices are associated with participant traits.54 The 

analysis is presented for the known painting (a Pablo Picasso painting); results are similar across other 

alternative asset classes. Preliminary regression analyses included all of the demographics variables. 

Regressions across asset types (dependent variables) and including all control variables indicate that 

several control variables do not significantly contribute to the regression results and are therefore 

excluded from the subsequent analysis: number of completed courses in Finance or Economics; asset 

ownership; whether the participant would purchase the asset as an investment; gender; and whether 

the individual participated in the previous asset pricing study. Results were similar for all asset groups. 

Equation (10) below is used to provide estimates of the impact of being an art enthusiast on the 

maximum purchase prices participants say they are willing to pay for the known Picasso painting. All 

                                                           
54 Year of Study may impact the pricing of the assets as a higher level of training in finance or economics may 
provide insights into how to price assets or typical rates of return on riskless and risky assets. Area of Specialization 
and the Number of Courses taken in Finance or Economics provides a proxy for the level of participants’ financial 
expertise. Gender is included as a control but there is little a priori evidence to suggest males and females price 
assets differently. Participation in a Previous Asset Pricing Study may bias responses upwards or downwards but 
there is little theoretical justification for its inclusion. Level of Effort expended in completing the study may 
influence the results as a minimal level of effort may suggest that the participants did not thoroughly read and 
absorb the scenarios; this may negatively skew the results. The Enthusiast variable was included as enthusiasts are 
more likely than non-enthusiasts to derive non-financial utility from owning the asset and be willing to factor this 
utility into the maximum purchase price as a pleasure premium. The Currently Owning the Asset for investment 
purposes variable or the Willingness to Purchase the Asset as an Investment variable may impact the price of an 
asset as individuals who do not currently own the asset or would not consider purchasing the asset as an 
investment may pay more for the asset. 
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participants are included since it seems safe to assume that they are type-B (non-professional) investors 

in art: 

 𝜓𝑏𝑖𝑗
= 𝛼 + 𝛽𝐴𝑅𝑇𝑗 + 𝛾𝑋𝑗 + 휀𝑖𝑗   (10) 

where 𝜓𝑏𝑖𝑗
is type-B investor j’s price for asset i, 𝐴𝑅𝑇𝑗 is a measure of the degree to which individual j 

says he or she is an art enthusiast, Xj is a vector of control variables, α is a constant and 휀𝑖𝑗  is an error 

term. The results appear in Table III. 

Table III: Picasso Painting 

Regression coefficients for 𝜓𝑏𝑖𝑗
= 𝛼 + 𝛽𝐴𝑅𝑇𝑗 + 𝛾𝑋𝑗 + 휀𝑖𝑗 (standard errors in parentheses) 

 

In regression 1 of Table III, 𝐴𝑅𝑇𝑗 takes five values ranging from 1 (strongly disagree that I consider 

myself an art enthusiast) to 5 (strongly agree). In this specification, art enthusiasm is associated with a 

 (1) (2) (3) 

e_art 6029.96**   

 (2009.49)   

e_ant 406.56   

 (2613.24)   

e_car -2868.07   

 (1952.71)   

e_wine -622.71   

 (2395.56)   

art_ex  18218.02** 16837.84** 

  (4253.47) (4237.48) 

Intercept 58369.84** 67916.39** 63162.16** 

 (14151.43) (4556.68) (2330.02) 

Year FE Yes Yes No 

Major FE Yes Yes No 
Number of               

observations 
138 138 138 

R2 0.19 0.18 0.08 
adj. R2 0.09 0.09 0.07 

    

e_ant, e_car, e_art, e_wine: a categorical numerical variable capturing the degree to which the participants classified 

themselves as enthusiasts of the asset – antiques, automobiles, art, and wine, respectively. art_ex: dummy variable 

indicating if the participant agreed or strongly agreed with the statement “I consider myself an art enthusiast.”Year 

FE are dummy variables for the year of study the participant is in. Major FE are dummy variables for the participants’ 

major. Standard errors in parentheses when +. *, and ** indicate significance at 10%, 5%, and 1%, respectively. 
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significant premium for paintings but not for wine, antiques or cars.55 The coefficient of the art 

enthusiast variable, $6,030, is significant at the .01 level.  

In regression 2 of Table III, 𝐴𝑅𝑇𝑗 is an indicator variable taking the value 1 if participant “agrees” or 

“strongly agrees,” zero otherwise. This specification reduces collinearity that is present in the prior 

specification. To verify that the dummy variable still captures participants’ non-financial utility for art, a 

difference-in-differences test is conducted before proceeding with the regression analysis. Whereas 

enthusiasts price the known painting $15,556 higher than the unknown painting on average, non-

enthusiasts price the known painting only $5,554 higher than the unknown painting on average. A t-test 

indicates that this $10,002 difference-in-differences is significant at the .001 level.  

In the dummy-variable specification of Equation (10), the premium associated with the enthusiast 

variable is $18,218 with control variables included (regression 2) and $16,837 with control variables 

excluded from the regression (regression 3). These coefficients are significantly different from zero at 

the .01 level.  

                                                           
55 When the dependant variable matches the coefficient of interest (e.g. price of antiques (dependant variable) and 
antique enthusiast (independent variable) the coefficient on the enthusiast variable is positive and significant.  
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Figure I: Enthusiast and Non-Enthusiast Purchase Prices 

 

The kernel density estimate is based on a gaussian kernel with bandwidth = 8.6e+03 and uses a winsorized (5%) 
sample. 

 

Figure I provides graphical representations of the stated maximum prices participants were willing to 

pay for enthusiasts, whose mean is $80,000 and non-enthusiasts, whose mean is $63,739.56 Art 

enthusiasts place an average premium of $16,261 (26%) on price of the Picasso painting compared with 

non-enthusiasts. This premium is consistent with the regression results above and implies that 

enthusiasts derive additional non-financial utility from owning the asset—the pleasure premium.  Both 

distributions are skewed to the left, indicating that the prices for subjects who value the items more 

                                                           
56 Figure I employs a Winsorized (5%) sample to construct the kernel density estimates. 
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than average are more closely clustered than for those who value the items less than average.  

4.3.4 Robustness Tests  

Robustness tests are performed to ensure that individuals who say they are art enthusiasts do not price 

all assets—including those in which they are not enthusiasts—higher than other individuals. First, the 

premium placed on the known painting by the enthusiasts relative to the other assets is examined. The 

mean price for the known painting is $80,000 for the 28 enthusiasts vs. $63,192 for the 112 non-

enthusiasts. The $16,838 difference is significant at the .01 level. Second, an average non-enthusiast 

price variable is created, using the variables for the known asset as a percentage of the future value, for 

each of the assets in which the art enthusiast is not an enthusiast. For example, if an individual self-

identifies as a wine and art enthusiast, the non-enthusiast variable is the average percent of the future 

selling price of the known car and known antique assets. This procedure only reduces the number of art 

enthusiast observations by two, to 25. The average price art enthusiasts say they would pay for the 

known painting is 80.8% of its future value; The average price art enthusiasts say they would pay for 

assets in which they do not consider themselves to be enthusiasts is 54.1% of future value. The 26.7% 

difference is significant at the .0001 level. Moreover, only one art enthusiast priced the Picasso painting 

lower than the average of the other assets in which the individual was not an enthusiast.   

Additional robustness tests are conducted comparing art enthusiasts with non-enthusiasts to establish 

whether they differ in some way—other than love of art—that may influence their pricing decisions. 

Difference-of-means tests were conducted between the two groups with regard to number of finance or 

economics courses taken, year of study, gender, participation in the previous study, and level of effort.  

The two groups are similar except that more females indicated that they considered themselves art 

enthusiasts.  

4.3.5 Additional Implications of the Auction Model 
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Descriptive results from the experiment show that asset-pricing variation exists between and within 

individuals. The auction model facilitates an elaboration of these differences and the calculation of the 

professional investor’s purchase probabilities. Although a true professional investor does not exist in the 

experiment, a proxy for Agent A is constructed and its implications are examined.  

Recall that the model defines the price associated with the estimated financial utility for type-B agents 

as a distribution around Agent A’s price, 𝑃𝑏~ 𝑓(𝑃𝑎 , 𝜎). A pleasure premium enters the utility function as 

an additional amount, independent of Agent B’s estimated price. Thus, the mean price for individuals 

with 𝜂 = 0, i.e., those who place no pleasure premium on holding the asset, equals the price at which 

Agent A is willing to purchase the asset.  

For experimental purposes, it is assumed that subjects who identified themselves as “non-enthusiasts” 

constitute proxies for individuals with 𝜂 = 0. Justification for this assumption comes from the fact that 

non-enthusiasts do not exhibit a statistically significant difference between the prices they are willing to 

pay for the known bond and the known painting.57 The price of the known painting is higher than that of 

the known stock but the difference is statistically significant only at the 10% level.58 This suggests that 

non-enthusiasts are unlikely to factor a significant amount of non-financial utility into their purchase 

decision (𝜂 = 0). Thus it seems reasonable to use non-enthusiasts as a proxy for Agent A.  

Following the notation in the model, define: 

$63,192 =  𝑃𝑎𝑚𝑎𝑥
=  𝑃𝑎 =

∑ 𝜓𝑏𝑖𝑗

𝑛
𝑖=1

𝑛
 ;  𝑃𝑏~ ($63,192, 𝜎) 

                                                           
57 The mean value of the known bond, as a percent of the future value is 0.6427 and the mean value of the known 
artwork as a percent of the future value is 0.6680. The p-value associated with a paired T-test of these assets is 
0.2379.   
58 The mean value of the known stock, as a percent of the future value is 0.6299 and the mean value of the known 
artwork as a percent of the future value is 0.6684. The p-value associated with a paired T-test of these assets is 
0.0547.  
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where $63,192 is the average maximum purchase price non-enthusiast type-B agents are willing to pay 

for the known painting. Then $63,192 proxies for Agent A’s maximum purchase and 𝜎 is the standard 

deviation of the distribution based on the experimental pricing variation. The discrete distribution 

facilitates the determination of the probability that Agent A will succeed in purchasing the asset. 

Given a maximum purchase price for Agent A of $63,192, one can determine the probability of a 

randomly selected type-B agent having a maximum purchase price less than $63,192; this is an estimate 

of the probability that Agent A will succeed in purchasing the asset at auction. Appendix 2 presents 

frequency distributions of the maximum purchase prices for the enthusiasts and non-enthusiasts in the 

sample; 44.14% of non-enthusiasts and 18.52% of enthusiasts priced the asset below $63,192. The non-

enthusiasts comprise 80.58% of the sample, with the remainder classified as enthusiasts. Given these 

proportions, the probability of a random auction attendee bidding less than Agent A is .3917. This is 

calculated as the proportion of non-enthusiasts whose maximum purchase price is less than $63,192 

(0.4414) times the percent of non-enthusiasts (80.58%) plus the proportion of enthusiasts whose 

maximum purchase price is less than $63,192 (0.1852) times the percent of non-enthusiasts (19.42%). 

As the number of type-B agents attending the auction increases, the probability of Agent A purchasing is 

0.3917𝑛 where n is the number of type-B agents.  
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Table IV: Probability of Agent A Purchasing as a Function 

of the Number of Type-B Bidders Attending the Auction 

Number of Type-B Agents at the 

Auction 

Probability of Agent A 

Purchasing 

1 0.3917 

2 0.1534 

3 0.0601 

4 0.0235 

5 0.0092 

Table IV calculates the probability that Agent A purchases at an auction. Experimental data is used to calculate the 
probabilities.  

Table IV provides the probabilities that Agent A will succeed in purchasing the asset for various numbers 

of type-B agents attending the auction. When the number of type-B Agents at the auction reaches four 

or five, the probability that all agents bid below Agent A’s maximum purchase price is extremely low. 

Thus it is unlikely that a purely profit maximizing agent can purchase any collectibles in an auction 

market dominated by collectors. Referring to hypotheses 2: 

 Professionals are likely to be out-bid by agents who exhibit non-zero pleasure premia; hence, 

professionals are unlikely to generate expected profits in the collectibles market.    

The null is rejected at the 5% level in favor of the alternate when the number of type-B agents attending 

the auction exceeds three, since the probability that Agent A purchases is then less than 5%. However, if 

the number of type-B agents attending the auction is three or fewer, the null is not rejected at the 5% 

level.   

4.4 Discussion 

The generalizability of the results above may be questioned in at least four respects: 1. Time to resale; 2. 
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Zero-NPV price; 3. Number of auction participants; and 4. Private sales. This section explains the nature 

of these potential limitations and attempts to address them when possible. 

4.4.1 Time to Resale 

In the model, type-B agents’ pricing distribution is assumed to center on the present value of the future 

selling price regardless of when Agent A expects to sell the asset. In practice, perhaps Agent A can soon 

resell the asset to a preselected client. Agent A would then expect to profit from a quick sale if type-B 

Agents’ pricing distribution is time-variant and negatively skewed for future value estimates near the 

current date. This complication is not addressed in the present study. 

4.4.2 Zero-NPV Price 

It is argued that the mean non-enthusiast price is a serviceable proxy for the zero-NPV price. In practice 

various agents have different costs of capital, storage costs, transportation costs, and other costs 

associated with buying and selling collectibles. Arguably, the sum of these costs is lower for Agent A due 

economies of scale and specialized knowledge; hence, Agent A may be willing to bid more than the 

auction model indicates.  
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Table V: Agent A’s Purchase Probability 

Agent A’s Price Probability of Purchase 

$25,000 < 𝑃𝑟𝑖𝑐𝑒 < $40,000 0.1179𝑛 

$40,000 < 𝑃𝑟𝑖𝑐𝑒 < $55,000 0.2103𝑛 

$55,000 < 𝑃𝑟𝑖𝑐𝑒 < $70,000 0.3846𝑛 

$70,000 < 𝑃𝑟𝑖𝑐𝑒 < $85,000 0.6256𝑛 

$85,000 < 𝑃𝑟𝑖𝑐𝑒 < $100,000 0.8667𝑛 

 

The sample consists of maximum purchase prices at values of $25,000, $40,000, $55,000, $70,000, $85,000, and 

$100,000. Due to the discrete nature of the pricing distribution, any maximum purchase price calculated by Agent A 

between two price points is qualitatively equal as it does not affect the probability that Agent A purchases. For 

example, Agent A’s probability of purchasing will not differ if his/her calculated maximum price is $56,000 or 

$69,000.  

 

Table V gives a sensitivity analysis of Agent A’s purchase probability as a function of the zero-NPV price. 

If the zero-NPV price lies between $25,000 and $40,000, the probability of Agent A being the successful 

purchaser tends to zero when the number of B-type agents at the auction exceeds two.59 At the other 

extreme, between $85,000 and $100,000, the probability of Agent A being the successful purchaser 

tends to zero when the number of type-B agents at the auction exceeds thirty-two.60 The latter range of 

prices seems unlikely, however, as it is above the mean price at which enthusiasts price the asset 

($80,000), which includes a pleasure premium. If the zero-NPV price lies between $70,000 and $85,000, 

Agent A’s purchase probability tends to zero when the number of B-type agents exceeds nine.61 Under 

this conservative estimate of the maximum purchase price it is very unlikely that Agent A will succeed in 

purchase the asset. 

4.4.3 Number of Auction Participants 

                                                           
59 0.11793 = 0.0016 
60 0.866733 = 0.0089 
61 0.625610 = 0.0092 
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An additional identified limitation involves estimating the number of type-B agents at the auction. The 

Barrett-Jackson Classic Car Auction of 2013 provides an extreme example. The auction featured more 

than 1,000 automobiles and approximately 2,500 registered bidders attended.62 The authors of the 

study recently attended an auction of smuggled goods seized by the Canada Customs and Revenue 

Agency in Kingston, Canada, which is a small city of approximately 100,000. Approximately 50 bidders 

attended, almost all of whom appeared to be type-B. Thus it seems reasonable to assume that the 

number of type-B bidders attending a public collectibles auction, such as Barrett-Jackson, Sotheby’s, or 

Christie’s, greatly exceeds ten. With regard to the Picasso painting, however, Table VI implies that when 

the zero-NPV price is between $70,000 and $85,000, Agent A’s purchase probability tends to zero when 

the number of type-B bidders approaches ten (0.625610 = .009).   

4.4.4 Private Sales 

Suppose Agent A purchases collectibles at private sales. In this scenario there are only two people in the 

“auction”: a buyer and a seller. The type-B asset sellers may be non-enthusiasts or enthusiasts. The non-

enthusiasts have heterogeneous expectations, generating mispricing with respect to the zero-NPV price. 

The enthusiasts also have heterogeneous utility, which adds a pleasure premium to the price. Still, the 

absence of additional type-B buyers reduces competition for the asset, increasing the probability that 

Agent A will purchase it.  

One can use data from the experiment to determine selling prices for type-B agents if the maximum 

price they said they would pay for the asset is viewed as an indifference point, i.e., the agent sells at any 

greater price.  Then Table VI shows that the probability of Agent A bidding above a randomly selected 

Agent B’s indifference point is about 39%; this is simply the probability that a randomly selected Agent B 

prices the asset below $63,192 (Agent A’s zero-NPV price). Thus, Agent A will be successful in purchasing 

                                                           
62 http://phoenix.about.com/cs/events/a/barrettjack01.htm 
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the asset much more frequently at private sales than at public auctions. Of course, if Agent A is skilled at 

finding “suckers” with low indifference points, even more transactions will occur. 

4.5 Conclusion 

This study finds that art enthusiasts derive utility from both financial returns and the pleasure associated 

with holding collectibles; hence they are willing to pay a premium—called a “pleasure premium”—to 

own collectibles. This direct confirmation of the existence of the pleasure premium is consistent with a 

hypothesis induced from prior research. The study also indicates that the probability of a purely 

financially motivated professional investor purchasing collectibles at a public auction is negligibly small 

given the number of non-professional collectors who normally attend auctions. Moreover, the 

probability of a non-professional, financially motivated investor generating abnormal returns from 

purchasing a collectible at an auction is virtually zero because, given the heterogeneity in the beliefs of 

non-professional investors, the winning bid is almost certain to exceed the price at which the net 

present value of the investment is zero. The presence of non-professionals who derive pleasure from 

holding collectibles further reduces the probability of professionals purchasing collectibles and the 

financial returns that are likely to be realized by purchasers. The results are consistent with prior studies 

indicating that investors who hold collectibles as investments derive little in the way of return benefits.  

The study contributes to the literature on heterogeneous agent models (HAMs). In contrast to existing 

HAMs that are complex and mathematically sophisticated, the auction model in the present study is a 

simple and intuitive depiction of how heterogeneous agents price collectibles. Experimental evidence is 

consistent with the model’s predictions.  

Investment advisors as well as individual investors should be aware of the existence of pleasure premia 

in making investment decisions. They should also be aware that auctions with many non-professional 

bidders are likely to constitute unfertile ground for growing financial wealth. To the extent that the 
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findings are generalizable, similar results would apply to other markets, such as housing markets, where 

investors have heterogeneous expectations and derive utility from both financial and non-financial 

sources. 

Limitations of the study include the question of the external validity of the results, given the subjects 

who agreed to participate in the experiment and the experimental design. Before attempting to 

generalize the results to other settings, future research may seek to verify and extend the results with 

larger samples of subjects who actually participate in the market for collectibles. It would also be 

interesting to examine the degree to which professional investors supplement their holding period 

returns with rental income by temporarily allowing other individuals to possess the collectibles.  
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Table A.1: Years of Study 

Number of Students in Each Year of Study

Year 1 2 3 4 5+

Number of Students 81 51 13 51 3  
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Table A.2: Major 

Number	of	Students	in	Each	Area

Area Number	of	Students

Accounting	 47

Economics 3

Finance 41

General 22

International 5

Marketing 43

Org.	Behaviour 6

Other 24

Strategy 9  
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Table A.3: Finance and Economics Courses Taken 

Number	of	Finance	or	Economics	Courses	Taken	by	Students

Finance/Economics	Courses 1 2 3 4 5 5+

Number	of	Students 57 36 22 41 23 20  
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Table A.4: Gender 

Number	of	Male	and	Female	Students

Male	 Female

Gender 87 112  

  



172 
 

Table A.5: Participation 

Number of Students Who Participated in Asset Valuation 1

Yes No

Completed Previous Study 54 146  
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Chapter 5: Conclusion 

 

The three paper in the thesis are independent in their contribution and diverse in the methodologies 

used. Chapter 2 finds that an increase in competition for government contracts causes a decrease in the 

payoff to political activism. This paper has a strong empirical specification allowing for causal claims to 

be made. First, I study three exogenous shocks to competition and quantify the effect of each shock on 

the competition for government contracts. Second, I use the shocks in a difference-in-differences 

specification to estimate the causal relationship between competition and the sensitivity of 

procurement awards to political activism. The results are robust to the diverse shocks used and offer bi-

directional evidence of the causal relationship.  

Chapter 3 suggests that female CFOs in male-dominated industries receive less compensation 

and have greater (less) pay-performance sensitivity when the firm has negative (positive) abnormal 

returns. This paper makes no claims of a causal relationship. Instead, it identifies the source of variation 

in the econometric specification and describes the situations in which the finding may be an indication 

of discrimination. This paper’s transparent approach to the research question encourages the reader to 

assess alternative explanations and judge which explanation is more plausible. Estimating a causal 

relationship between individuals belonging to designated groups and discriminatory compensation is, to 

my knowledge, impossible in this setting as two of the conditions under which causal claims can be 

made–exogeneity and the only through condition–cannot be satisfied in in the endogenous CEO-firm 

matching process.  

Chapter 4 finds that a professional investor will not profit from investing in collectible assets due 

to the presence of unsophisticated investors who derive non-financial utility from holding the asset. This 

paper uses a survey to estimate premiums paid–called the pleasure premium–by enthusiasts of the 

alternative asset; e.g. artwork. The survey data is used in a simple model to estimate whether a 
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professional investor, with superior market knowledge, can profit in the market for collectibles. This 

paper presents a causal relationship between the number of non-professional collectors attending an 

auction and the probability that a professional investor can profit from purchasing a collectible.  

In sum, the chapters contained in this thesis present well-defined research questions and 

rigorously test the questions using a variety of empirical specifications. The diversity of the papers 

contained in the thesis shows my ability to work on varied projects and contribute to several areas of 

academic finance. I believe that this thesis presents all the qualities that are required for a PhD in 

Management (Finance) from Queen’s University. 
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Appendix 2.A: Variable Definitions 

Size is the natural logarithm of total assets (AT)  

Cash is cash and short-term investments (CHE) scaled by assets (AT) and lagged by one year. 

Debt is total long-term (DLTT) scaled by assets and lagged by one year. 

ROA is the operating income before depreciation (OIBDP) divided by total assets (AT). 

CapEx is capital expenditures (CAPX) scaled by revenue and lagged one year. 

Market-to-Book is the long-term debt (DLTT) plus short-term debt (DLC) plus market value of equity 

(PRCC_F × CSHO) plus preferred stock liquidating value (PSTKL) minus deferred tax liability (TXDBCL) all 

scaled by total assets (AT).  

All variables in parentheses are Compustat variables. 
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Appendix 2.B: Obama’s Procurement Memorandum  

 

The White House 

March 04, 2009 

Memorandum for the Heads of Executive 

Departments and Agencies - Subject: 

Government Contracting 

THE WHITE HOUSE 

Office of the Press Secretary 

________________________________________ 

For Immediate Release                                 March 4, 2009 

Memorandum for the Heads of Executive Departments and 

Agencies 

Subject: Government Contracting 

The Federal Government has an overriding obligation to American taxpayers. It should perform 

its functions efficiently and effectively while ensuring that its actions result in the best value for 

the taxpayers. 

Since 2001, spending on Government contracts has more than doubled, reaching over $500 

billion in 2008. During this same period, there has been a significant increase in the dollars 

awarded without full and open competition and an increase in the dollars obligated through cost-

reimbursement contracts. Between fiscal years 2000 and 2008, for example, dollars obligated 

under cost-reimbursement contracts nearly doubled, from $71 billion in 2000 to $135 billion in 

2008. Reversing these trends away from full and open competition and toward cost-

reimbursement contracts could result in savings of billions of dollars each year for the American 

taxpayer. 
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Excessive reliance by executive agencies on sole-source contracts (or contracts with a limited 

number of sources) and cost-reimbursement contracts creates a risk that taxpayer funds will be 

spent on contracts that are wasteful, inefficient, subject to misuse, or otherwise not well designed 

to serve the needs of the Federal Government or the interests of the American taxpayer. Reports 

by agency Inspectors General, the Government Accountability Office (GAO), and other 

independent reviewing bodies have shown that noncompetitive and cost-reimbursement contracts 

have been misused, resulting in wasted taxpayer resources, poor contractor performance, and 

inadequate accountability for results. 

When awarding Government contracts, the Federal Government must strive for an open and 

competitive process. However, executive agencies must have the flexibility to tailor contracts to 

carry out their missions and achieve the policy goals of the Government. In certain exigent 

circumstances, agencies may need to consider whether a competitive process will not accomplish 

the agency's mission. In such cases, the agency must ensure that the risks associated with 

noncompetitive contracts are minimized. 

Moreover, it is essential that the Federal Government have the capacity to carry out robust and 

thorough management and oversight of its contracts in order to achieve programmatic goals, 

avoid significant overcharges, and curb wasteful spending. A GAO study last year of 95 major 

defense acquisitions projects found cost overruns of 26 percent, totaling $295 billion over the life 

of the projects. Improved contract oversight could reduce such sums significantly. 

Government outsourcing for services also raises special concerns. For decades, the Federal 

Government has relied on the private sector for necessary commercial services used by the 

Government, such as transportation, food, and maintenance. Office of Management and Budget 

Circular A-76, first issued in 1966, was based on the reasonable premise that while inherently 

governmental activities should be performed by Government employees, taxpayers may receive 

more value for their dollars if non-inherently governmental activities that can be provided 

commercially are subject to the forces of competition. 

However, the line between inherently governmental activities that should not be outsourced and 

commercial activities that may be subject to private sector competition has been blurred and 

inadequately defined. As a result, contractors may be performing inherently governmental 

functions. Agencies and departments must operate under clear rules prescribing when 

outsourcing is and is not appropriate. 
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It is the policy of the Federal Government that executive agencies shall not engage in 

noncompetitive contracts except in those circumstances where their use can be fully justified and 

where appropriate safeguards have been put in place to protect the taxpayer. In addition, there 

shall be a preference for fixed-price type contracts. Cost-reimbursement contracts shall be used 

only when circumstances do not allow the agency to define its requirements sufficiently to allow 

for a fixed-price type contract. Moreover, the Federal Government shall ensure that taxpayer 

dollars are not spent on contracts that are wasteful, inefficient, subject to misuse, or otherwise 

not well designed to serve the Federal Government's needs and to manage the risk associated 

with the goods and services being procured. The Federal Government must have sufficient 

capacity to manage and oversee the contracting process from start to finish, so as to ensure that 

taxpayer funds are spent wisely and are not subject to excessive risk. Finally, the Federal 

Government must ensure that those functions that are inherently governmental in nature are 

performed by executive agencies and are not outsourced. 

I hereby direct the Director of the Office of Management and Budget (OMB), in collaboration 

with the Secretary of Defense, the Administrator of the National Aeronautics and Space 

Administration, the Administrator of General Services, the Director of the Office of Personnel 

Management, and the heads of such other agencies as the Director of OMB determines to be 

appropriate, and with the participation of appropriate management councils and program 

management officials, to develop and issue by July 1, 2009, Government-wide guidance to assist 

agencies in reviewing, and creating processes for ongoing review of, existing contracts in order 

to identify contracts that are wasteful, inefficient, or not otherwise likely to meet the agency's 

needs, and to formulate appropriate corrective action in a timely manner. Such corrective action 

may include modifying or canceling such contracts in a manner and to the extent consistent with 

applicable laws, regulations, and policy. 

I further direct the Director of OMB, in collaboration with the aforementioned officials and 

councils, and with input from the public, to develop and issue by September 30, 2009, 

Government-wide guidance to: 

    (1) govern the appropriate use and oversight of sole-source and other types of noncompetitive 

contracts and to maximize the use of full and open competition and other competitive 

procurement processes; 
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    (2) govern the appropriate use and oversight of all contract types, in full consideration of the 

agency's needs, and to minimize risk and maximize the value of Government contracts generally, 

consistent with the regulations to be promulgated pursuant to section 864 of Public Law 110-

417; 

    (3) assist agencies in assessing the capacity and ability of the Federal acquisition workforce to 

develop, manage, and oversee acquisitions appropriately; and 

    (4) clarify when governmental outsourcing for services is and is not appropriate, consistent 

with section 321 of Public Law 110-417 (31 U.S.C. 501 note). 

Executive departments and agencies shall carry out the provisions of this memorandum to the 

extent permitted by law. This memorandum is not intended to, and does not, create any right or 

benefit, substantive or procedural, enforceable at law or in equity by any party against the United 

States, its departments, agencies, or entities, its officers, employees, or agents, or any other 

person. 

The Director of OMB is hereby authorized and directed to publish this memorandum in the 

Federal Register. 

BARACK OBAMA 

# # # 
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Appendix 3.A: Variable Definitions 

Female is a dummy variable equal to one if the CFO or CEO is a female. 

Visible Minority is a dummy variable equal to one if the CFO or CEO is a visible minority. 

Designated Group (DG) is a dummy variable equal to one if the CEO or CFO is a visible minority or a 

female. 

Executives’s Age is the executive’s age upon year end.  

Ln(Size) is the natural logarithm of the firm’s total assets. 

TQ is Tobin’s Q. Following Gompers et al. (2003) it is calculated as total assets (TA) plus the market value 

of equity (PRCC_F × CSHO) minus the book value of equity (CEQ) minus deferred taxes (TXDBCL) divided 

by total assets (AT). 

ROA is the operating income before depreciation (OIBDP) divided by total assets (AT). 

Book Leverage is total long term debt (DLTT) plus debt in current liabilities (DLC) divided by total long 

term debt (DLTT) plus debt in current liabilities (DLC) plus the book value of common ordinary equity 

(CEQ) plus the liquidating value of preferred stock (PSTKL) plus current deferred tax liability (TXDBCL). 

Ann. Stock Ret. is the firm’s annual stock return over the preceding 12 months. 

Std. Dev. Of Stock Ret. Is the standard deviation of the firm’s stock price over the year. 

% of Minorities on Board is the percentage of visible minorities on the board of directors. 

% of Females on Board is the percentage of females on the board of directors. 

Former Exec’s Total Comp is the total compensation (TDC1) paid to the outgoing executive in their last 

year at the firm. 
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Abnormal Return (AR) is the industry adjusted, by year, stock market return 

Negative AR Dummy (Neg) is an indicator variable equal to one if the firm’s abnormal return is less than 

zero. 

Wage Gap is calculated by industry as one minus average female employee wage divided by average 

male employee wage. 

% Female is the percentage of women employed in an industry across all positions. 

Confederate is equal to one if the firm is headquartered in a former Confederate State of America. 
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Appendix 3.B: Equation 4 Coefficient Interpretations 

Equation A1 is a simplified version of Equation 1 that does not include fixed effect or control variables. 

The interpretation of the coefficients does not change with the inclusion of additional covariate. The 

intercept, 𝛼, is included for expositional purposes.  

 

𝐶𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛𝑘𝑡 = 𝛼 + 𝛽1𝐷𝐺𝑘 + 𝛽2𝑃𝑒𝑟𝑓𝑖𝑡 + 𝛽3𝐷𝐺𝑘 × 𝑃𝑒𝑟𝑓𝑖𝑡 + 𝛽4𝑁𝑒𝑔𝑖𝑡 + 𝛽5𝑁𝑒𝑔𝑖𝑡 × 𝐷𝐺𝑘 + 

𝛽6𝑁𝑒𝑔𝑖𝑡 × 𝑃𝑒𝑟𝑓𝑘 + 𝛽7𝐷𝐺𝑘 × 𝑃𝑒𝑟𝑓𝑖𝑡 × 𝑁𝑒𝑔𝑖𝑡 + 휀𝑘𝑡  (A1) 

 

The coefficient interpretations are as follows: 

𝛼: Average compensation for WM executives when abnormal returns are positive. 

𝛽1: Difference in compensation for DG executives compared to WM executives when abnormal returns 

are positive. 

𝛽2: Pay-performance sensitivity for WM executives when returns are positive. 

𝛽3: The difference in pay-performance sensitivity for DG executives compared to WM executives when 

returns are positive. 

𝛽4: Effect of a negative abnormal return on the compensation for WM executives. 

𝛽5: The difference in the effect of a negative abnormal return on the compensation for DG executives 

compared to WM executives. 

𝛽6: Pay-performance sensitivity for WM executives when returns are negative. 
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𝛽7: Difference in pay-performance sensitivity for DG executives when returns are negative compared to 

WM executives.  
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Appendix 4.1 – Asset Definitions 

Variable 

PAINT U:  Alonzo Villa painting 

PAINT K:  Pablo Picasso painting 

STOCK U:  JDC stock 

STOCK K:  Twitter stock 

BOND K:  Twitter zero-coupon bond 

BOND U:  JDC zero-coupon bond 

CAR K:  1969 Ford mustang 

CAR U:  1969 Rinaldi GT 

ANT K:  Victorian era antiques 

ANT U:  Matildian era antiques 

WINE K:  1990 Dom Pérignon Champagne 

WINE U:  1990 François Bourgault Champagne 

PU%:  Alonzo Villa painting (normalized price) 

PK%:  Pablo Picasso painting (normalized price) 

SU%:  JDC stock (normalized price) 

SK%:  Twitter stock (normalized price) 

BK%:  Twitter zero-coupon bond (normalized price) 

BU%:  JDC zero-coupon bond (normalized price) 

CK%:  1969 Ford Mustang (normalized price) 

CU%:  1969 Rinaldi GT (normalized price) 

AK%:  Victorian era antiques (normalized price) 
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AU%:  Matildian era antiques (normalized price) 

WK%:  1990 Dom Pérignon Champagne (normalized price) 

WU%:  1990 François Bourgault Champagne (normalized price) 
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Appendix 4.2 – Enthusiast and Non-Enthusiast Pricing 

Distributions 

Non-Enthusiasts 

 

Enthusiasts 

 

 

  

      Total          111      100.00

                                                

     120000            1        0.90      100.00

     100000            8        7.21       99.10

      85000           26       23.42       91.89

      80000            1        0.90       68.47

      70000           26       23.42       67.57

      55000           22       19.82       44.14

      40000           12       10.81       24.32

      25000           11        9.91       13.51

       5000            3        2.70        3.60

       1000            1        0.90        0.90

                                                

    PAINT K        Freq.     Percent        Cum.

      Total           27      100.00

                                                

     100000            8       29.63      100.00

      85000            9       33.33       70.37

      70000            5       18.52       37.04

      55000            3       11.11       18.52

      40000            2        7.41        7.41

                                                

    PAINT K        Freq.     Percent        Cum.
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Appendix 4.3 – Description of Experiment and Participants 

Scenario: 

 

Consider that you have recently graduated from an undergraduate degree program and you have 

accepted a prestigious position with your ideal employer. 

 

Upon decorating your new home you decide to purchase an Alfonso Villa painting that you are 

certain will be worth $100,000 (no more, no less) in ten years. 

 

What is the maximum price you would be willing to spend on the painting, assuming you 

have the resources to purchase at that price: 

 $100,000 

 $85,000 

 $70,000 

 $55,000 

 $40,000 

 $25,000 

 Other 

Scenario: 

Consider that you have recently graduated from an undergraduate degree program and you have 

accepted a prestigious position with your ideal employer. 

 

Upon decorating your new home you decide to purchase a Pablo Picasso painting that you are 

certain will be worth $100,000 (no more, no less) in ten years. 

 

What is the maximum price would you be willing to spend on the painting, assuming you 

have the resources to purchase at that price:  

 $100,000 

 $85,000 

 $70,000 

 $55,000 

 $40,000 
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 $25,000 

 Other 

Scenario: 

Consider that you have recently graduated from an undergraduate degree program and you have 

accepted a prestigious position with your ideal employer. 

 

Upon opening an investment account you decide to purchase shares of JDC Inc. that you are 

certain will be worth $1,000 per share (no more, no less) or $100,000 for a round lot of 100 

shares, in ten years. 

 

What is the maximum price you would be willing to spend on a round lot of 100 shares, 

assuming you have the resources to purchase at that price: 

 $100,000 

 $85,000 

 $70,000 

 $55,000 

 $40,000 

 $25,000 

 Other 

Scenario: 
 
Consider that you have recently graduated from an undergraduate degree program and you have 
accepted a prestigious position with your ideal employer. 
 
Upon opening an investment account you decide to purchase shares of Twitter Inc. that you are certain 
will be worth $1,000 per share (no more, no less) or $100,000 for 100 shares, in ten years. 
 
What is the maximum price you would be willing to spend on the 100 shares, assuming you have the 
resources to purchase at that price: 
 

 $100,000 

 $85,000 

 $70,000 

 $55,000 

 $40,000 
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 $25,000 

 Other 

Scenario: 
 
Consider that you have recently graduated from an undergraduate degree program and you have 
accepted a prestigious position with your ideal employer. 
 
Upon opening an investment account you decide to purchase a zero-coupon bond (debt obligation with 
no periodic payments) from Twitter Inc. that you are certain will be worth $10,000 in ten years (no 
more, no less) and there is no chance of bankruptcy. 
 
What is the maximum price you would be willing to spend on the bond, assuming you have the 
resources to purchase at that price: 
 

 $10,000 

 $8,500 

 $7,000 

 $5,500 

 $4,000 

 $2,500 

 Other 

Scenario: 
 
Consider that you have recently graduated from an undergraduate degree program and you have 
accepted a prestigious position with your ideal employer. 
 
Upon opening an investment account you decide to purchase a zero-coupon bond (debt obligation with 
no periodic payments) from JDC Inc. that you are certain will be worth $10,000 (no more, no less) in ten 
years and there is no chance of bankruptcy. 
 
What is the maximum price you would be willing to spend on the bond, assuming you have the 
resources to purchase at that price: 

 $10,000 

 $8,500 

 $7,000 

 $5,500 
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 $4,000 

 $2,500 

 Other 

Scenario: 
 
Consider that you have recently graduated from an undergraduate degree program and you have 
accepted a prestigious position with your ideal employer. 
 
Upon receiving your bonus you decide to purchase a 1969 Ford Mustang that you are certain will be 
worth $50,000 (no more, no less) in ten years. 
 
What is the maximum price you would be willing to spend on the car, assuming you have the 
resources to purchase at that price: 

 $50,000 

 $42,500 

 $35,000 

 $27,500 

 $20,000 

 $12,500 

 Other 

Scenario: 
 
Consider that you have recently graduated from an undergraduate degree program and you have 
accepted a prestigious position with your ideal employer. 
 
Upon receiving your bonus you decide to purchase a 1969 Rinaldi GT that you are certain will be worth 
$50,000 (no more, no less) in ten years. 
 
What is the maximum price you would be willing to spend on the car, assuming you have the 
resources to purchase at that price: 
 

 $50,000 

 $42,500 

 $35,000 

 $27,500 
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 $20,000 

 $12,500 

 Other 

Scenario: 
 
Consider that you have recently graduated from an undergraduate degree program and you have 
accepted a prestigious position with your ideal employer. 
 
Upon receiving your bonus you decide to purchase a small collection of Victorian era antiques that you 
are certain will be worth $10,000 (no more, no less) in ten years. 
 
What is the maximum price you would be willing to spend on the antiques, assuming you have the 
resources to purchase at that price: 
 

 $10,000 

 $8,500 

 $7,000 

 $5,500 

 $4,000 

 $2,500 

 Other 

Scenario: 
 
Consider that you have recently graduated from an undergraduate degree program and you have 
accepted a prestigious position with your ideal employer. 
 
Upon receiving your bonus you decide to purchase a small collection of Matildian era antiques that you 
are certain will be worth $10,000 (no more, no less) in ten years. 
 
What is the maximum price you would be willing to spend on the antiques, assuming you have the 
resources to purchase at that price: 

 $10,000 

 $8,500 

 $7,000 

 $5,500 
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 $4,000 

 $2,500 

 Other 

Scenario: 
 
Consider that you have recently graduated from an undergraduate degree program and you have 
accepted a prestigious position with your ideal employer. 
 
Upon receiving your bonus you decide to purchase a bottle of 1990 Dom Pérignon Champagne that you 
are certain will be worth $1,300 (no more, no less) in ten years. 
 
What is the maximum price you would be willing to spend on the Champagne, assuming you have the 
resources to purchase at that price: 

 $1,300 

 $1,105 

 $910 

 $715 

 $520 

 $325 

 Other 

Scenario: 
 
Consider that you have recently graduated from an undergraduate degree program and you have 
accepted a prestigious position with your ideal employer. 
 
Upon receiving your bonus you decide to purchase a bottle of 1990 François Bourgault Champagne that 
you are certain will be worth $1,300 (no more, no less) in ten years. 
 
What is the maximum price you would be willing to spend on the Champagne, assuming you have the 
resources to purchase at that price: 

 $1,300 

 $1,105 

 $910 

 $715 

 $520 
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 $325 

 Other 

 

Please respond to the following statements from Strongly Disagree to Strongly Agree 

 

   Strongly 

Disagree 
Disagree 

Neither 

Agree nor 

Disagree 

Agree 
Strongly 

Agree 

I consider myself an 

antiques enthusiast 
  

     

I consider myself a car 

enthusiast 
  

     

I consider myself an art 

enthusiast 
  

     

I consider myself a 

wine enthusiast 
  

     

 

 

Please respond to the following statements from Strongly Disagree to Strongly Agree 

   Strongly 

Disagree 
Disagree 

Neither 

Agree nor 

Disagree 

Agree 
Strongly 

Agree 

I would NEVER 

consider purchasing 

wine as an investment 

  
     

I would NEVER 

consider purchasing 

antiques as an 

investment 

  
     

I would NEVER 

consider purchasing art 

as an investment 

  
     

I would NEVER 

consider purchasing a 

car as an investment 

  
     

I would NEVER 

consider purchasing a 

company's stock as an 

investment 

  
     

I would NEVER 

consider purchasing a 
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   Strongly 

Disagree 
Disagree 

Neither 

Agree nor 

Disagree 

Agree 
Strongly 

Agree 

company's bonds as an 

investment 

 

Please respond Yes or No to the following statements 

 
   Yes No 

I own shares of a 

company 
  

  

I own bonds of a 

company 
  

  

I own art as an 

investment 
  

  

I own a car as an 

investment 
  

  

I own antiques as an 

investment 
  

  

I own wine as an 

investment 
  

  

 

Please respond to the following statements from Strongly Disagree to Strongly Agree 
 

   Strongly 

Disagree 
Disagree 

Neither 

Agree nor 

Disagree 

Agree 
Strongly 

Agree 

I am familiar with 

Victorian era antiques 
  

     

I am familiar with JDC 

Inc. 
  

     

I am familiar with the 

1969 Rinaldi GT 
  

     

I am familiar with 

Alfonso Villa's artwork 
  

     

I am familiar with 

Matildian era antiques 
  

     

I am familiar with 

Twitter Inc. 
  

     

I am familiar with 1990 

François Bourgault 

Champagne 
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   Strongly 

Disagree 
Disagree 

Neither 

Agree nor 

Disagree 

Agree 
Strongly 

Agree 

I am familiar with the 

1969 Ford Mustang 
  

     

I am familiar with 

Pablo Picasso's artwork 
  

     

I am familiar with 1990 

Dom Pérignon 

Champagne 

  
     

 

Year of Study 

 First 

 Second 

 Third 

 Fourth 

 Fifth or greater 

Area of Specialization 

 Accounting 

 Economics 

 Finance 

 General Business 

 International Business 

 Management Science 

 Marketing 

 Organizational Behaviour 

 Strategy 

 Other: Please specify your area of specialization 

Number of courses taken in Finance/Economics 

 1 

 2 
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 3 

 4 

 5 

 More than 5 

Gender 

 Male 

 Female 

Did you take the Asset Pricing study previously posted? 

 Yes 

 No 

 

How much effort did you put into this study?  

0 - None 

100 - A Great Amount 
   

 

  

   010 20 30 40 50 60 70 80 90 100   

Effort                        
 

 

 


