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Tournament Incentives and IPO Failure Risk 

Abstract  

This study tests the proposition that higher tournament incentives play a major role in lowering the 

failure risk of Initial Public Offerings (IPOs). Measuring tournament incentives as the pay gap 

between the CEO and its subordinate executives, we find that an interquartile change in the 

distribution of the CEO pay gap translates into a decline in failure risk probability by approximately 

27%. The results are driven by long-term rather than short-term component of exective pay. Our 

results hold in an instrumental-variable setting that exploits exogenous variation in the likelihood of 

employing intra-firm, tournament-based, promotion incentives. Cross-sectional tests indicate that the 

negative link between tournament incentives and IPO failure is more pronounced when internal 

promotion contests are more likely to occur. Finally, we document that CEO pay gap is associated 

with superior long-run operating performance and greater investment efficiency. 

 

JEL Classifications: G24; G30; G31; G32; J31; J33; L25 

Keywords: CEO Pay Gap, Tournament Incentives, Initial Public Offerings, IPO Survival 
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1. Introduction 

While considerable literature has focused on the corporate governance of seasoned firms, the 

extent to which governance structures developed in these organizations are fully suitable for firms at 

earlier stages of their lifecycle is open to academic discussion (Lowry et al., 2017; Field and Lowry, 

2019). As Field et al. (2013) emphasize, newly public firms differ in their demands for both monitoring 

and advising, compared to their seasoned counterparts. On the one hand, the high ownership stakes of 

pre-IPO executives lead to lower agent costs and thus a relatively low demand for monitoring (Beatty and 

Zajac, 1994; Filatotchev and Allcock, 2013). On the other hand, the inexperience in running a public firm 

contributes to a high demand for external advising (Field et al., 2013; Johnson et al., 2015).  

Consistent with the idea that the governance needs of newly listed firms are unique and very 

different from those of their mature counterparts, several studies document that certain governance 

mechanisms that are generally considered less optimal in seasoned firms tend to be particularly beneficial 

for firms going public for the first time. These mechanisms are characterized by: the prevalence of 

concentrated shareholders (Baker and Gompers, 2003), anti-takeover provisions (Field and Karpoff, 

2002; Johnson et al., 2015; Johnson et al., 2018), classified boards (Field and Lowry, 2017), dual class 

shares (Kim and Michaely, 2019), busy boards (Field et al., 2013), and high-powered compensation 

schemes (Certo et al., 2001; Lowry and Murphy, 2007; Chahine and Goergen, 2011; Chahine and 

Goergen, 2014). 

In this study, we focus on another controversial governance mechanism, namely the pay gap 

between the Chief Executive Officer (CEO) and its subordinate senior executives (hereafter referred to 

as the CEO pay gap). CEO pay gap is often viewed as a part of an optimal labor contract because it 

acknowledges that, in addition to the conventional performance-based remuneration incentives, non-CEO 

executives respond to incentives stemming from the opportunities for promotion to the higher level of the 

corporate hierarchy, the position of CEO (Baker et al., 1988). As discussed in Lazear and Rosen (1981), 

the competition to win the prize of this rank-order tournament (the CEO pay gap) is the catalyst for higher 

managerial effort, which eventually results in more payoffs for firms.  



2 
 

Although financial economists contend that a large CEO pay gap serves as rank-order tournament 

prize that optimally induces non-CEO executives to work harder and undertake risky but value enhancing 

projects in order to improve their promotion prospects (e.g., Bognanno, 2001), the dramatic rise of 

executive pay disparities over the last decades has sparked an intense debate about their potential 

effectiveness as an incentive mechanism (Edmans et al., 2017).2 Yet, similar to the aforementioned 

governance schemes, existing work on the role of this incentive device is solely based on seasoned firms. 

Notably, its effects on firms are still debated: while some studies find that a large CEO pay gap is 

associated with superior performance (e.g., Lee et al., 2008; Kale et al., 2009; Chen et al., 2011; Burns et 

al., 2017; Phan et al., 2017), others show that it is associated with entrenched CEOs (Bebchuk and Fried, 

2004; Bebchuk et al., 2011; Chen et al., 2013), excess risk-taking (Haβ et al., 2015; Shi et al., 2015), and 

dysfunctional behaviors (Park, 2017). 

Motivated by this inconclusive picture, we argue that an investigation into the role of CEO pay 

gaps in the IPO market is warranted due to three reasons. First, newly public firms’ needs for internal 

promotion mechanisms (and hence large CEO pay gaps) are likely to differ from those of mature firms. 

Firms at early stages of their life cycle (such as newly public firms) are characterized by small networks 

and limited geographic scope (Garcia and Norli, 2012; Cornaggia et al., 2020). Given that the labor 

market for executives is geographically segmented (Yonker, 2016), IPO firms are subject to more local 

labor market frictions when searching for outside CEO candidates, relative to their mature counterparts. 

At the same time, IPOs tend to operate in heterogeneous (emerging) industries where the supply 

of qualified managers is particularly limited and the importance of firm-specific human capital is elevated 

(Field et al., 2013). Since in such industries the ability of CEOs to move from one firm to another is 

limited (Parrino, 1997), it follows that IPOs are subject to substantial CEO succession risk because they 

face higher costs in searching for outside CEO candidates than already public firms. To the extent that 

internal promotion mechanisms help firms to build a large pool of internal quality candidates, they 

mitigate CEO succession risk and the associated moral hazard problems. In this respect, IPO firms may 

 
2 We use the terms CEO pay disparity and CEO pay gap interchangeably. 
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exhibit relatively greater reliance to internal promotion mechanisms as they will garner greater benefits 

from intra-firm, tournament-based, promotion incentives than larger, publicly-traded firms. 

 Second, it is well-established that IPO executives hold higher ownership stakes than executives 

of mature firms (Certo et al., 2009). While a large ownership position lessens the need for monitoring, it 

limits the ability of these executives to diversify the (idiosyncratic) risk of their own investment portfolio, 

thereby increasing their risk-aversion (Sanders, 2001; Certo et al., 2003). As a result, IPO managers may 

take fewer risks than desired by shareholders, implying a misalignment of risk-taking incentives between 

these two groups. To the extent that tournament incentives alleviate risk aversion, the demand for such 

incentive mechanisms should be especially pronounced to firms with large insider ownership, such as 

IPOs. Relatedly, due to their short-operating history, IPOs suffer from uncertainty and severe information 

asymmetry between the board of directors and the top management team (Gounopoulos et al., 2020). 

However, strong promotion incentives (i.e., a big prize associated with the CEO position) can induce 

inside successor candidates to reveal their private information, which is necessary for the board to monitor 

and rank executives in an internal tournament contest (Raheja, 2005). This again suggests that internal 

tournament contests are especially important for firms operating within environments where uncertainty 

and information asymmetries are widespread such as IPOs. 

Third, although the governance of mature firms generally represents the cumulative effects of 

many past decisions that may no longer be optimal for the firm, IPO issuers start from a relatively blank 

state (Lowry et al., 2017). As Baranchuk et al. (2014) point out, IPOs generally make choices related to 

their governance devices shortly before going public. This reduces concerns about path dependence and 

enables us to obtain clearer inferences about the efficacy of the CEO pay gap.   

In light of the above, the following questions arise: Do CEO pay gaps in newly public firms signal 

the presence of promotion tournaments? If so, what is the net impact of this pay practice on the viability 

of IPOs? Is it dominated by optimal governance considerations or agency conflicts? Finally, in which 

cases the impact of CEO pay gap on IPO outcomes is stronger? To address these questions, we formulate 

two competing hypotheses: the tournament hypothesis and the agency hypothesis. 
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According to the tournament hypothesis, rank-order tournament incentives provided by IPO 

boards may have two distinct effects on managerial behavior: they motivate managers to expend 

additional effort and/or promote risk-taking behavior. To the extent that these incentives are effective, 

they will result in higher productivity and investment efficiency, thereby providing a (partial) solution to 

agency problems related to managerial risk-aversion and interest misalignment between shareholders and 

decision agents (Kale et al., 2009; Kini and Williams, 2012). For instance, a large tournament prize can 

motivate senior executives to stay within the firm and invest in firm-specific capital, thus helping the firm 

to build a large pool of skilled internal CEO candidates. This reduces the need for elongated search for 

external CEOs and decreases the bargaining power of the incumbent CEO (Masulis and Mobbs, 2011), 

thereby alleviating moral hazard problems associated with CEO succession risk. 

In contrast, the agency hypothesis postulates that larger executive pay disparities encourage 

opportunistic behaviors in both senior executives and CEOs. In particular, non-CEO executives might 

opportunistically respond to tournament incentives by increasing their output through actions that actually 

harm shareholder value (such as by distorting investment plans). Importantly, a large CEO pay gap might 

reflect entrenched CEOs who are powerful enough to extract rents in the form of excess compensation. 

Such CEOs have also incentives to obstruct succession planning to entrench themselves which leads to 

high succession risk (Rajan and Wulf, 2006; Masulis and Mobbs, 2011). Overall, this perspective suggests 

that a large CEO pay gap aggravates agency problems experienced by investors and jeopardizes the firm’s 

viability.   

To distinguish between these competing hypotheses, we utilize a unique hand-collected dataset 

about compensation packages of the CEO and the second-tier executives from 1,178 IPO prospectuses. 

Accordingly, we investigate how CEO pay gap relates to subsequent IPO failure, defined as the likelihood 

of getting delisted within five years after the issue date. IPO failure is a salient measure of IPO success 

because it determines the length of time newly listed firms continue to have access to (cheap) external 

capital, which is the ultimate goal of IPOs (Klepper, 2002). Furthermore, unlike conventional measures 

of IPO performance (such as underpricing or long-term stock returns), IPO failure is less subject to 
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alternative interpretations, it does not depend on the choice of performance benchmarks, and encompasses 

the aggregate effect of all channels (either risk- or return-related) through which the behavior of top 

managers might affect corporations (Chadwick et al., 2016).3 Importantly, IPO failure and its potential 

determinants are of particular importance to regulators and governments since a vibrant IPO market is 

crucial for stimulating growth, innovation, and entrepreneurial activities (Fama and French, 2004; 

Bhattacharya et al., 2015).   

Using hazard models, we find that firms with large pay disparities, at the time of the offering, 

have better chances of survival in the after-market. Economically, firms with pay gap in the 75th percentile 

have a probability of being delisted that is, on average, 27.28% lower than that of firms with pay gap in 

the 25th percentile. This finding suggests that the tournament effects dominate agency effects among IPO 

firms, which is consistent with prior studies arguing that firms are more likely to go public with an optimal 

governance arrangement because the cost of doing otherwise would be borne by those making this 

decision (e.g., Field and Karpoff, 2002; Field et al., 2013). Importantly, we find that the results are driven 

by the long-term component of CEO pay gap rather than the short-term pay elements, which is consistent 

with the idea that the impact of tournament incentives on long-term outcomes (such as IPO survival) is 

optimized in combination with instruments having long-vesting horizons and convex payoff structures 

(i.e., equity-based awards such as stock option grants). 

In interpreting our results, one should consider that the initiation of internal tournament contests 

is a voluntary choice made by firms. Thus, our inferences could be affected by endogeneity bias, due to 

either observable or unobservable factors. To effectively deal with such biases, we employ the entropy 

balancing technique of Hainmueller (2012). Furthermore, given that the effectiveness of internal 

promotion incentives is inversely related to the availability of outside managers (Kale et al., 2009), we 

address the concerns related to unobservable omitted variables by adopting an instrumental variables 

 
3 For instance, underpricing is a short-term measure of performance which is open to multiple (and often conflicting) 

interpretations including information asymmetry, compensation to uninformed investors for undertaking excess risk, 

investor demand, signaling firm quality, mispricing, future growth opportunities, investor sentiment, etc. (for a review 

please see Loughran and Ritter, 2004). On the other hand, Lowry et al. (2017) argue that long-term measures of IPO 

performance, such as post-IPO stock returns, are noisy and very sensitive to the choice of methodology (buy-and-hold 

returns vs. calendar time returns or equally vs. value weighted returns) or benchmark (portfolio vs. single matched firms). 
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approach that exploits exogenous variation in the degree of employment opportunities in the external 

labor market (Hoitash and Mkrtchyan, 2018; Chemmanur et al., 2019; Chemmanur et al., 2020). Through 

these tests, we find consistent support for the proposition that CEO promotion-based incentives enhance 

IPO survival.    

To further reduce the concern of missing correlated variables and to better understand the 

mechanisms through which tournament incentives are associated with IPO failure risk, we conduct 

extensive cross-sectional tests. We find that tournament incentives are more effective under well-

governed firms and when an internal promotion contest is more likely to occur; that is, when the 

incumbent CEO is long-tenured or an insider, when there is no succession plan in place, and when there 

are fewer external employment opportunities. Finally, we find that tournament incentives are associated 

with superior long-run operating performance and greater investment efficiency.  

Our findings add to the growing literature investigating the effects of tournament incentives. Prior 

literature has explored whether tournament-based incentives affect corporate policies (e.g., Kale et al., 

2009; Bebchuk et al., 2011; Chen et al., 2013; Burns et al., 2017; Phan et al., 2017), risk taking behavior 

(Kini and Williams, 2012), innovation (Jia et al., 2017; Shen and Zhang, 2018), and corporate fraud (Haß 

et al., 2015). Most of these studies have also focused on large, established public corporations. Our study 

on IPO firms utilizes a contractual setting which is substantially different from that of the typical large 

publicly-traded company. In this respect, our findings speak to the debate over the effectiveness of 

corporate incentive mechanisms in different settings.  

Our work also relates to previous studies focusing on the interrelationships between corporate 

governance and the aftermarket performance of IPO firms. This line of research has identified a wide 

range of governance mechanisms that can reduce the extent of adverse selection and moral hazard 

problems, including board characteristics, the strategic role of founder CEOs, and the governance role of 

early stage investors (Jain and Kini, 2000; Butler et al., 2014). To the best of our knowledge, this study 

is the first to establish a link between CEO pay gap and the long-term prospects of newly-public firms. 

Given that firm-survival is an all-encompassing measure of firm “success” it offers a sharper test of the 
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effectiveness of intra-firm tournament incentives. In this regard, it adds a new dimension to the nascent 

literature focusing on the determinants of IPO failure risk (Hensler et al., 1997; Demers and Joos, 2007; 

Yung et al, 2008; Espenlaub et al., 2016; Gounopoulos et al., 2018). Namely, it establishes intra-firm 

tournament incentives as a mitigating factor in IPO failure risk. 

Our work is also closely related to a limited number of studies that examine the association 

between executive incentives and IPO outcomes. Lowry and Murphy (2007) and Chahine and Goergen 

(2011) consider whether IPO option grants relate to underpricing, while Certo et al. (2003) study the 

impact of options on IPO valuation. These studies focus on the price discovery process, and particularly, 

on investor perceptions about the efficacy of equity-based incentives at the time of the IPO. We extend 

and differentiate from the above studies by demonstrating that, in addition to performance-based 

incentives, promotion-based incentives of the lower-ranked executives also matter in IPOs. In doing so, 

we provide a more complete picture of how the internal incentive structures of relatively younger ventures 

and entrepreneurial firms can serve as an effective governance tool. 

 

2. Hypotheses Development 

The CEO pay gap can be viewed from two (opposing) perspectives. The first perspective, which 

we call the tournament view, sees the CEO pay gap as a huge incentive for non-CEO senior executives 

to compete for the CEO position. A second perspective, which we call the agency view, regards a large 

CEO pay gap as a reflection of the relative power between the CEO and other senior executives. As 

explained below, both of these views assert that a large CEO pay gap can be related to IPO survival by 

shaping managerial effort, risk-aversion, and the risk associated with CEO dismissal. However, the 

tournament hypothesis predicts a positive relation, whereas the agency hypothesis predicts a negative 

relation.  

 

 

 

2.1 The Tournament View of CEO Pay Gap 



8 
 

The central tenet of tournament theory is that non-CEO executives respond not only to traditional 

performance-based incentives but also to incentives related to the promotion opportunities into the highest 

level of the corporate hierarchy, the position of CEO (Baker et al., 1988). Hence, in order to provide 

adequate incentives to the second-tier executives, it may be essential to engineer larger pay differences 

among the top executive ranks. In this case, non-CEO executives will be encouraged to exert greater 

effort to increase their managerial output and enhance their chances of promotion (Lazear and Rosen, 

1981; Rosen, 1986; Prendergast, 1999). In line with this idea, several studies show that tournament 

incentives deliver increases in profitability and higher shareholder value in seasoned firms (e.g., Lee et 

al., 2008; Kale et al., 2009; Chen et al., 2011; Burns et al., 2017).  

In addition to increased managerial effort, the option-like features of intra-organizational CEO 

promotion tournaments imply that another way to increase the managerial output is to promote managerial 

risk-taking. Goel and Thakor (2008) model the link between tournament incentives and risk-taking 

behavior and show theoretically that, in equilibrium, each executive has an incentive to undertake risky 

projects to increase his or her promotion probability. Kini and Williams (2012) empirically support this 

proposition by reporting a positive relation between tournament incentives and firm risk.  

Importantly, tournament incentives may alleviate moral hazard problems associated with 

opportunistic CEO behavior and labor market frictions. Specifically, given that a large intra-firm 

tournament prize motivates senior executives to stay within the firm and invest in a firm-specific human 

capital, it helps to build a large pool of skilled internal CEO candidates (Schwarz and Severinov, 2010). 

Because a large pool of skilled internal candidates represents credible replacements for the incumbent 

CEO, it reduces the entrenchment of the incumbent CEO by increasing the bargaining power of the board 

(Masulis and Mobbs, 2011). Also, it mitigates the risk associated with CEO succession by reducing the 

need to conduct a risky and costly outside search for a suitable CEO successor. 

Taken together, we predict that the presence of a large CEO pay gap in an IPO firm will mitigate 

agency costs associated with managerial effort aversion and risk aversion as well as CEO succession risk. 

Notably, it should also result in higher productivity, greater investment efficiency (lower 
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underinvestment), and eventually, higher rates of survival in the aftermarket. Based on these 

considerations, we develop our first hypothesis: 

H1: Tournament View of the Level of CEO Pay Gap. The level of CEO pay gap is positively (negatively) 

correlated with IPO survival (failure). 

 

2.2 The Agency View of CEO Pay Gap 

While advocates of the tournament theory posit that non-CEO executives respond to tournament 

incentives by increasing their output through greater effort and risk taking, the agency view maintains 

that a large CEO pay (gap) is detrimental to shareholder wealth because it may be influenced by 

entrenched CEOs themselves or determined by ineffective boards that have succumbed to powerful CEOs 

(Bebchuk and Fried, 2004). If self-serving CEOs influence the contract design process, then the resulting 

compensation packages may provide, for instance, an amount of salary that is hard to justify. This 

reasoning suggests that a large pay gap is not an outcome of optimal labor contracts; rather, it reflects 

rent extraction at the expense of other executive members and/or shareholders (Chen et al., 2013).  

An excessively large CEO pay gap may not always lead to an analogous increase in firm 

performance, providing thus insufficient incentives to pursue shareholder interests and leading to low 

CEO turnover sensitivity to performance (e.g., Bergstresser and Philippon, 2006; Dong et al., 2010). This 

suggests that powerful CEOs (as reflected in large executive pay differentials) might be tempted to use 

this power to protect their pecuniary benefits as well as to minimize the risk of being replaced. They can 

do so by reducing the firm’s risk exposure to a level that corresponds to their own personal risk tolerance 

or by obstructing effective succession planning to entrench themselves (Rajan and Wulf, 2006; Masulis 

and Mobbs, 2011; Bebchuk et al., 2011). Alternatively, powerful CEOs may prefer a quiet life and avoid 

costly efforts towards increasing firm efficiency (Bertrand and Mullainathan, 2003).   

The above arguments suggest that a large CEO pay gap is a reflection of serious CEO 

entrenchment problem and rent extraction rather than tournament incentives. As such, it may discourage 

both the CEO and non-CEO executives to work harder. In addition, it will not effectively address risk 
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aversion, whereby executives will continue turning down risky but positive net present value (NPV) 

projects, which results in underinvestment. 

On the other hand, large CEO pay gap can potentially lead to overinvestment, as well.  While a 

large CEO pay disparity represents a direct, easily observable cost, its indirect implications can be quite 

substantial. If CEO pay gap is excessively large, it may lead to substantial agency problems stemming 

from CEO entrenchment or an excessively convex payoff scheme which can cause managers to choose 

NPV projects with negative mean , but with large upside potential. In line with this reasoning, the 

literature shows that large CEO pay disparities may lead to a series of value destroying outcomes such as 

excessive risk taking and overinvestment (Bebchuk et al., 2011; Chen et al., 2013; Brisker et al., 2014), 

opaque financial reports (Park, 2017), or greater litigation risk (Haβ et al., 2015; Shi et al., 2015). 

Overall, the agency view argues that a larger executive pay disparity does not mitigate managerial 

effort aversion, risk aversion, and the risks associated with CEO dismissal. Instead, it may encourage 

opportunistic behaviors in both CEOs and the other executives, which in turn, leads to suboptimal levels 

of investment risk-taking (either underinvestment or overinvestment), aggravates agency problems within 

the IPO firm, all of which eventually increases the probability of delisting in the aftermarket. This 

reasoning implies our second hypothesis: 

 

H2: Agency View of the Level of CEO Pay Gap. The level of CEO Pay Gap is negatively (positively) 

correlated with IPO survival (failure).  

 

2.3 The Role of the CEO Pay Gap Structure on IPO Survival 

When designing incentive contracts, the board of directors need to determine not only the level 

but also the structure of compensation awarded to the CEO and the other senior executives. Incentive 

compensation packages typically include a competitive base salary and a variety of risky pay elements 

awarded in a given year that payoff with the achievement of key performance targets across both short- 

and long-term horizons.  
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So, how does the structure of executive pay might affect the efficacy of tournament-based 

promotion incentives? To understand this, consider that, under optimal contracting, boards employing 

tournament incentives intend to alleviate effort aversion and risk aversion stemming from the fear of 

project failure and CEO replacement. However, missing from the discussion so far is the role of time-

horizon in executives’ decision making. This is especially important in our study, since in the context of 

IPOs, long-term survival in the after-market is the ultimate objective of IPO firms. 

Hence, the challenge that boards face in designing and evaluating executive compensation plans 

lies (partially) in the determination of the optimal mix of short-term and long-term pay that is appropriate 

in retaining and motivating executives to perform in accordance with long-term objectives of 

shareholders. For instance, a large pay gap arising mainly from differences in short-term incentives (i.e., 

base salary or bonuses) may induce managerial short-termism, which implies that managers are willing 

to sacrifice long-term value to beat market expectations. By contrast, managers who receive a significant 

portion of their compensation in the form of equity awards (such as restricted stocks and stock options) 

are more likely to adopt a long-term perspective. The value of these instruments is directly tied to share 

price, and in the case of stock options, the payoff structure involves a series of payments that vest across 

multiple years and whose ultimate value is contingent upon the achievement of future performance 

targets.  

 In light of the above, one might argue that a large CEO pay gap arising from differences in long-

term incentives is more likely to increase the likelihood of IPO survival than a large CEO pay gap 

stemming from differences in short-term incentives. This view is supported by a strand of the literature 

arguing that if the pay-design process is governed by shareholder considerations, then option-based pay 

aligns executives’ and shareholders’ interests since it alleviates managerial risk aversion and encourages 

IPO executives to adopt a long-term perspective in making financial and investment decisions (Beatty 

and Zajac, 1994; Certo, 2003; Coles et al., 2006; Chahine and Goergen, 2011, 2014). In this case, a large 

CEO pay gap should be associated with lower chances of IPO failure and this should be mainly 

attributable to long-term pay.  
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By contrast, another strand of the literature suggests that a large CEO pay gap arising from 

differences in long-term incentive compensation elements may actually harm shareholder interests. This 

could be the case because equity instruments with excessively convex schemes can cause executive to 

choose negative-NPV projects that increase volatility or lead to dysfunctional managerial behaviors (e.g., 

Armstrong et al., 2013, Edmans et al., 2017). In addition, a large CEO pay gap may indicate a level of 

CEO pay which is excessive, that is, a level of pay which is often unrelated to performance. Typically, 

such pay arrangements attract negative attention and cause embarrassment and reputational harm to 

executives (Kuhnen and Niessen, 2012). To avoid this outrage constraint, powerful CEOs are expected 

to use pay practices (such as options or other equity-based awards) that obscure the level of CEO pay 

(Murphy, 2012; Hayes et al., 2012; Kuhnen and Zwiebel, 2009).  Under this scenario, a large CEO pay 

gap should be associated with higher chances of IPO failure and this should be mainly attributable to 

long-term pay; such compensation elements facilitate managers to hide rent-extraction since they are 

more difficult to measure and value. 

We conclude this section by formulating two alternative hypotheses regarding the structure of 

CEO pay gap.  

 

H3: Tournament View of the Structure of CEO Pay Gap. A large CEO pay gap is negatively related to 

IPO failure. This relationship is driven by long-term rather than short-term executive pay. 

 

H4: Agency View of the Structure of CEO Pay Gap. A large CEO pay gap is positively associated with 

IPO failure. This relationship is driven by long-term rather than short-term executive pay. 

 

 

 

 

3.  Sample Selection and Methodology 

We retrieve our sample of initial public offerings (IPOs) from the Thomson ONE Banker 

database. Our sample period starts from 2000 and tracks all IPO issuers until 31 December 2017 to 
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determine whether or not they get delisted. Because our minimum survival window is five years, our 

population of IPOs covers the period 2000-2012. Following the common filtering criteria in the IPO 

literature (e.g., Loughran and Ritter, 2004), we eliminate financial institutions, American Depository 

Receipts (ADRs), closed-end funds, unit offers, and any other non-common stock type of shares. In 

addition, we eliminate any IPOs with an offer price below $5.  

We obtain IPO background and issuance information from Thomson ONE Banker, including the 

issue data, offer price, total proceeds raised, whether the firm is backed by venture capitalists, and the 

details of the underwriters involved. For the underwriter prestige metrics, the study employs Jay Ritter’s 

rankings of underwriter quality.4 Accounting data are retrieved from the Compustat database, whereas 

stock prices are obtained from the Center for Research and Security Prices (CRSP). 

Data regarding the executive compensation (e.g., salary, bonus, restricted stock, options, and 

long-term incentive plans) and executive ownership were carefully hand collected from the IPO 

prospectuses (S-1) in the EDGAR database of the U.S. Securities and Exchange Commission (SEC). We 

also use the IPO prospectuses to construct the biographical profiles of CEOs (e.g., duality, age, tenure, 

and education degrees) and the BoardEx database for information about their prior work experience. After 

merging the data from these databases and eliminating IPOs with missing values, our final sample consists 

of 1,178 IPO firms.   

CRSP provides delisting codes to indicate the status of the issuing firm, specifically, whether the 

firm is still trading and the specific reasons for delisting. Based on the three-digit CRSP delisting codes, 

we divide the IPO firms into two broad groups: (1) voluntary deaths (acquired firms: codes 200-290), and 

(2) involuntary deaths (liquidated firms: codes 400-490 or dropped: codes 500-591).5 For our baseline 

tests, all delistings – either voluntary or involuntary – within five years from the IPO event are treated as 

 
4 https://site.warrington.ufl.edu/ritter/ipo-data/ 
5 Liquidation involves the termination of a firm’s operation and forced sales of its remaining assets. However, a firm can 

also be dropped from the exchange due to its inability to cope with the demands of public trading, which includes unlisted 

trading privileges; insufficient number of market makers; insufficient number of shareholders; a fall of the stock price 

below an acceptable level; insufficient capital, surplus, and/or equity; insufficient (or noncompliance with rules of) float 

or assets; and company’s request for liquidation and deregistration. A detailed explanation of the CRSP delisting codes 

can be found here: http://www.crsp.com/products/documentation/delisting-codes. 
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failures (Jain and Kini, 2000; Demers and Joos, 2007). This process yields 274 voluntary deaths (274 

acquired firms) and 84 involuntary deaths (82 dropped firms and 2 liquidated firms). By definition, all 

the remaining IPO firms that continue to operate independently as public firms are treated as survivors 

(i.e., 814 active firms with codes 100-171 and 6 exchanged firms with codes 300-390).  

 

4. Research Design 

4.1 Cox Proportional Hazard Model 

To assess our hypotheses of whether the survival profile of our IPO firms is a function of 

executive compensation incentives set at the pre-IPO year, we employ a nonparametric approach, namely 

the Cox (1972) proportional hazard model. Unlike ordinary least squares (OLS) and binary dependent 

variable models, the hazard function follows the firm over a specific time period that identifies precisely 

when a company experiences an event of interest (i.e., the event of delisting). In our context, it takes into 

account the length of time that a company survives (Hensler et al., 1997). This is particularly useful for 

censored data, i.e., events that either have different time horizons or have yet to occur (Jain and Kini, 

2000).6 We estimate the following model: 

ℎ(𝑡) = ℎ0(𝑡)[𝛽1𝑇𝑜𝑢𝑟𝑛𝑎𝑚𝑒𝑛𝑡 𝐼𝑛𝑐𝑒𝑛𝑡𝑖𝑣𝑒𝑠𝑖,𝑡 + 𝛽2𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠𝑖 + 𝐹𝑖𝑥𝑒𝑑 𝐸𝑓𝑓𝑒𝑐𝑡𝑠]        (1) 

 

where h0(t) is the baseline hazard function, and t is the time to failure (the duration to the delisting date). 

The dependent variable is a dichotomous variable that indicates whether the firm delists within five years 

of the IPO date (IPO Failure Risk).  

The tournament incentives variable is the CEO pay gap. We measure the strength of tournament-

based incentives (i.e., the pay disparity) as the natural logarithm of the difference between the CEO’s 

compensation and the median pay of the other senior executives (Bognanno, 2001; Kale et al., 2009). We 

compute three versions of this gap: CEO pay gap, which is based on total compensation, Short-Term pay 

 
6 In our study, the survival time of IPO firms is right-censored because many firms that went public are still trading. Also, 

the time window is different for each firm depending on its IPO date. For example, a firm that went public in 2000 is 

tracked for 17 years, while a firm that went public in 2012 is tracked for the 5 years. 
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gap, which is based only on short-term compensation, and Long-Term pay gap which is based only on 

long-term compensation. Specifically,  

𝐶𝐸𝑂 𝑝𝑎𝑦 𝑔𝑎𝑝 = 𝑙𝑜𝑔(𝐶𝐸𝑂 𝑐𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛 − 𝑀𝑒𝑑𝑖𝑎𝑛 𝑛𝑜𝑛 𝐶𝐸𝑂 𝑒𝑥𝑒𝑐𝑢𝑡𝑖𝑣𝑒 𝐶𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛) (2) 

We compute log (Short-Term pay gap) and log (Long-Term pay gap) in an analogous manner. In 

line with Kale et al. (2009), we require at least three non-CEO managers for the calculation of the pay 

gap measures. To adjust for the instances in which the pay gap is negative, we monotonically transform 

all observations by adding a constant equivalent to the absolute value of the minimum gap to each 

observation. Our results are not sensitive to this transformation.7  

 

4.2 Control Variables 

 We control for a variety of CEO-specific, IPO-specific, and firm-specific characteristics that are 

indicated by prior literature as important determinants of IPO survival. Starting from the CEO attributes, 

several studies suggest that firms helmed by a CEO who is also the founder, the chairperson, or long-

tenured obtain better valuations and survive longer after the IPO (e.g., Gounopoulos and Pham, 2018). 

We control for these role- and experience-related effects by considering the following variables: CEO 

founder, CEO duality, and CEO tenure. We also control for an array of variables associated with CEO 

risk aversion, ability, and education: CEO age, CEO gender, CEO managerial skills (Generalist Index) 

and CEO education (Doctoral Education). 

 We recognize that it is essential to control for incentive- or monitor-related factors that are not 

necessarily an explicit part of a compensation plan but potentially affect managerial behavior. In this 

respect, we rely on the fraction of shares held by the top management team. Lilienfeld-Toal and Ruenzi 

(2014) argue that ownership helps to incentivize executives to work hard and increase firm value, thereby 

aligning the interests between shareholders and managers. However, Certo et al. (2003) underscore a dark 

side of ownership. On the one hand, entrenchment of managers with large equity stakes exacerbates self-

serving actions, making it difficult for shareholder to effectively discipline them (Shleifer and Vishny, 

 
7 Eliminating cases with negative pay gap does not alter our inferences. The regression results are almost identical if, 

instead, we assign a value of zero and include these observations. 
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1989). On the other hand, the accumulation of equity wealth makes the manager more risk averse, thereby 

misaligning risk-taking incentives (Sanders, 2001; Certo et al., 2003). To account for the ambiguous 

nature of executive equity ownership, we use Executive Ownership and its square term in order capture 

potential nonlinear effects on firm performance (Bebchuk et al., 2011).8 

Following Laksmana (2008), we utilize the common factor of a wide array of governance 

mechanisms that ensure the effectiveness of the board of directors in terms of monitoring and advising 

(Board Governance). These governance devices capture several aspects of governance such as the degree 

of overall director independence in the board and in the nomination committee, the number of directors 

that were in place before the incumbent CEO, and board size. In an analogous manner, we follow Daily 

et al. (1998) by considering the quality of the committee designing executive compensation packages 

(Compensation Committee). Also, in line with Kim and Michaely (2019), we control whether the firm 

adopts a dual class structure (Dual Class).  Finally, we follow Chemmanur et al. (2010) and include 

institutional ownership to examine whether it plays an important role in the post-IPO period.   

As for the IPO specific variables, we account for the positive relationship between the valuation 

discount during the first trading day (Underpricing) and IPO failure risk (Hensler et al., 1997). Following 

Jain and Kini (2000), we consider the role of reputable underwriters (Underwriter) as well as the 

involvement of venture capitalists (VCs) and prestigious auditors (Big 4 Auditor) in the IPO process. We 

anticipate that the presence of these key IPO players improves the survival profile of newly listed firms. 

We also control for the shares retained by pre-IPO shareholders over the shares issued in the offering 

(Overhang). 

Furthermore, our hazard model incorporates an array of standard firm-level control variables 

suggested by Demers and Joos (2007), Jain and Kini (2008), and Yung et al. (2008), such as firm size 

(Size), firm age (Firm Age), and profitability (ROA). A potential source of uncertainty and future growth 

opportunities lies in the firm’s financial and investment decisions (Jain and Kini, 2008), and so we control 

for the firm’s borrowing capacity (Leverage) as well as the intensity of research and development 

 
8 When we use non-CEO ownership, CEO ownership, or insider ownership (ownership of executives and directors), we 

find very similar results in our baseline regressions. 
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spending (R&D Intensity) and capital expenditures (Capital Expenditure). We also control for risk by 

considering whether the IPO firm has diversified operations (Diversified Firms), if it is an Internet or 

technology company, and if it is listed in Nasdaq. Finally, we include both time- and industry-fixed effects 

in all regressions. 

 

4.3 Entropy Balancing  

An important concern about equation (1) is that the relation between tournament incentives and 

failure risk is driven by factors that are likely to influence the managerial incentives but are not adequately 

controlled for in our models (due to a missing variables problem or due to functional form 

misspecification), resulting thus, in incorrect inferences (Shipman et al., 2017). For instance, it might be 

the case that firms that follow particular policies (i.e., those with a conservative or aggressive financial 

or investment style) choose to hire managers or senior executives with the desirable skill-set to implement 

these policies. It could also be the case that CEOs having idiosyncratic management styles tend to be 

matched with firms that present a good fit. If this is true, our CEO pay gap-survival link may not reflect 

only the tournament incentives, but rather it can also capture the need for superior skills and managerial 

preferences that are correlated with pay gap.  

To eliminate such endogeneity issues and to ensure that firms with high (treatment group) and 

low tournament managerial incentives (control group) are comparable across the observable firm 

characteristics associated with probability of delisting, we employ the entropy-balancing matching 

approach of Hainmueller (2012).  Entropy balancing is a relatively new matching technique designed to 

achieve covariate balance between the treatment and the control group through a reweighing process such 

that the distributional properties of treatment and control observations are virtually identical (Jacob et al., 

2018; Chapman et al., 2019; Chahine et al., 2020). This reweighing scheme ensures that the differences 

of control variables across the treated and control groups that might have occurred due to a latent variable 

(missing variable) problem are no longer a factor impeding proper inferences.   

While the traditional propensity score matching (PSM) algorithms assign an integer weight of 

either one (matched) or zero (discarded) to each control observation, entropy balancing identifies 
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continuous weights for all control sample observations without discarding them if they have a low 

similarity score. Thus, an important advantage of entropy balancing over traditional PSM methods is that 

it preserves the entire sample, thereby retaining information. 

Additionally, entropy balancing has higher model efficiency, less first-stage model dependency 

than PSM, and removes the vast majority of researcher discretion that complicates the use of nearest-

neighbor matching techniques (for example, it is not sensitive to matching parameters that can alter the 

conclusions, such as weight of 0 or 1, choice of the caliper width, or matching with/without replacement) 

(Hainmueller, 2012; Wilde, 2017; Chapman et al., 2019). Thus, following Chapman et al. (2019), in all 

of our regression-based analyses, we work with samples where entropy balancing is already applied, 

unless otherwise stated.  

 

 

5.  Empirical Analyses and Results 

This section reports the results of our analysis on IPO failure risk. Firstly, we analyze the survival 

profile of IPO issuers. Then, we describe the properties of our sample across firms with strong vs. weak 

tournament incentives. Finally, we conduct duration analysis using the Cox proportional hazard model. 

 

 

5.1 Survival Profile of IPO Issuers 

Table 1 utilizes the trading status of our sample firms and categorizes them into: voluntary 

delistings (acquired firms), involuntary delistings (dropped and liquidated firms), and survivors (active 

and exchanged firms). Then, it presents the distributional variation of these groups across year and 

industry. Panel A shows that, when followed for five years after the issue date, 69.61% of the firms 

survived (69.10% were active and 0.51% were exchanged), and 30.39% failed either due to voluntary or 

involuntary delisting (23.26% were acquired, 6.96% were dropped, and 0.17% were liquidated).  

Panel B reports the yearly distribution of the trading status. For instance, 264 firms went public 

in 2000, of which 32 (12.12%) were dropped within five years, 1 (0.38%) was liquidated, 61 (23.11%) 

were acquired, 1 (0.38%) was moved to a different stock exchange, and 167 (63.26%) continued to 
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operate as independent organization in the stock market.9 Panel C, on the other hand, reveals that the 

trading status exhibits substantial variability across different sectors, where the highest percentage of 

involuntary delistings is in the entertainment services (14.29%) and manufacturing (11.11%), and the 

lowest proportion is in food products and wholesale and retail trade. 

 

5.2 Univariate Analysis 

For tournament incentives to exist, it is necessary that a significant differential exists between the 

compensation of the CEO and that of the next layer of executives. Panel A of Table 2 confirms this 

conjecture. In particular, over our sampling period, the average remuneration for the CEO and its 

subordinate executives is $1.297 million and $0.5 million, respectively, which translates to an average 

pay gap of $0.9 million. Not surprisingly, these figures are considerably lower than those based on 

seasoned firms (e.g., Kale et al., 2009; Vo and Canil, 2016). Salary accounts for the largest proportion 

(53%), followed by option awards (18%), and bonus (17%).  

Panel B of Table 2 indicates that the average CEO is 50 years old, with a tenure of approximately 

four years. About one third of CEOs are the founder of their firms, 54% are also the chairman of the board 

(CEO duality), and the vast majority are males (97%). Panel C reveals that around half of our IPO firms 

are VC-backed, 35% of the IPOs are underwritten by top-tier investment banks, 83% are audited by the 

Big 4 accounting firms, and half of them are diversified.  

Next, we identify firms with large pay gaps (i.e., pay gap is above the sample median) vs. firms 

with small pay gaps (pay gap is below the sample median). Based on this sample partitioning, several 

interesting patterns emerge. Panel B shows that CEOs who are older, chairpersons, and have high general 

managerial skills, are concentrated in firms with large pay gaps. In contrast, founder-CEOs and managers 

with high executive ownership are more likely to led firms with smaller pay gaps.  

 
9 The percentage of voluntary delistings (acquired firms) is highest in 2003 (31.91%) and 2012 (33.75%). The percentage 

of involuntary delistings (dropped and liquidated firms) is highest in 2000 (12.50%) and lowest in 2008 (11.76%). In 

general, more than half of the firms survive for at least five years after their IPO. The highest proportion of survived 

firms (77%) is observed for those listed in 2005, while the lowest proportion (62%) of survived firms is in 2012. 
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Panel C shows that, while older firms employ strong tournament incentives, this is not the case 

for larger firms. It is also worth noting that firms with large pay disparities tend to have better quality of 

compensation committees, dual-class shares, top-tier investment banks, and less backing by VCs. In 

addition, these firms are associated with lower underpricing, less risky business models (as indicated by 

the Technology, Internet, and Nasdaq dummies) and more diversified operations. 

 

 

5.3 CEO Pay Gap and the Hazard Model of IPO Failure 

Table 3 shows the impact of CEO pay gap on the probability of IPO survival using the Cox 

proportional hazard model after controlling for various firm and CEO attributes. Specification (1) of 

Table 3 indicates that, the coefficient for CEO pay gap is negative and statistically significant at the 1% 

level. In economic terms, the magnitude of the coefficient estimate suggests that firms with pay gaps in 

the 75th percentile (13.55) have a failure risk that is, on average, 27.28% lower than that of firms with pay 

gaps in the 25th percentile (11.78).10 This result is consistent with the tournament view of pay gap that 

firms optimally set intra-firm competition, which can alleviate certain agency problems and can induce 

senior executives to work harder and invest in firm-specific capital. 

 Specifications (2) - (4) provide further insights by examining the impact of short-term and long-

term pay disparities on IPO failure risk. The coefficient for the short-term pay gap is negative but 

insignificant, whereas the coefficient for the long-term pay gap is negative and significant at the 1% level. 

This finding supports the tournament view of the structure of CEO pay gap (H3). However, it is not 

surprising, as prior studies show that IPO investors value pay structures that assign more importance on 

contingent forms of pay, i.e., compensation components associated with higher pay-performance 

sensitivity, lower risk-aversion, and a longer investment horizon (Beatty and Zajac 1994; Certo et al., 

2003; Chahine and Goergen, 2014). 

Focusing on the remaining control variables, their sign and significance is generally consistent 

with prior literature in all specifications. In particular, we find that firms led by CEOs who are founders, 

 
10 The change in the hazard rate for a firm that moves across the interquartile range of the distribution of the natural 

logarithm of pay gap (13.55-11.78) is calculated as follows: exp(-0.18 x 1.77) -1 = -27.28%. 
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chairpersons, long-tenured, or holders of advanced degrees tend to have lower probability of failure. 

Regarding the firm and IPO-specific variables, underpricing, and VCs; they relate positively to IPO 

failure, possibly because these variables reflect more risky business models. In contrast, the presence of 

prestigious underwriters and Big 4 auditors seem to increase the chances of survival. In a similar vein, 

firms with high institutional ownership and high quality of compensation committee are negatively 

associated with failure risk. Somewhat surprisingly, larger firms exhibit higher failure rates, while firm 

age, pre-IPO profitability, and the degree of business diversification are negatively related to the risk of 

delisting. Regarding financial and investment decisions, only R&D activities relate reliably to IPO failure 

risk (Demers and Joos, 2007).11 

 

6. Identification Concerns 

While our baseline results are supportive of our tournament hypothesis, a potential concern is that 

unobservable firm heterogeneity correlated with both executive pay gap and a firm’s long-term potential 

may be driving our results (i.e., bias due to omitted variables). The possibility of a joint determination of 

tournament incentives and corporate viability suggests a potential feedback effect from corporate survival 

to executive compensation, including the CEO pay gap. This makes the possibility of reverse causality 

hard to ignore. 

 

6.1 Instrument Selection 

To mitigate this endogeneity concern, we adopt an instrumental variable (IV) approach. Our basic 

premise is that the extent to which it is desirable to employ tournament promotion incentives depends on 

three factors: (1) the optimal pay-setting practices of industry peers; (2) the pool of internal candidates 

from which the members of the top management team are drawn; (3) and outside employment 

opportunities.12 

 
11 In untabulated robustness checks, we repeat all of our baseline regressions after clustering the standard errors by either 

industry or year. We find that both of these options increase the statistical significance of CEO pay gap. 
12 According to Wooldridge (2002), using several instruments for one endogenous variable is a desirable situation in an 

IV regression, as it creates over-identified conditions. Even if one of the instruments is irrelevant, the other instruments 

are enough for proper identification (see Section 5.1.2 of that book).   
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6.1.1 The Optimal Pay-Setting Practices of Industry Peers 

We operationalize the prevalent industry pay-setting practices using the Industry Median CEO 

Pay Gap, defined as the natural logarithm of the median pay gap of peer IPO firms in the same two-digit 

industry and in the same year, after excluding the firm in question (Kale et al., 2009). The motivation for 

identifying this instrument as relevant, stems from prior research documenting that both the level and 

structure of executive compensation of an individual firm are set in relation to that of other firms in the 

same industry (e.g., Murphy, 1999; Faulkender and Yang, 2010).  Kini and Williams (2012) argue that it 

is unlikely that industry-level practices are affected by individual firms, nor it is likely that they have a 

direct impact on firm risk policies, at least after adjusting for industry and year fixed effect. As such, it 

seems that this instrument satisfies both the relevance and exclusion criterion. 

 

 

6.1.2 Pool of Internal Candidates 

With respect to the pool of internal candidates from which top managers are drawn, we use the 

following variables as potential instruments: the number of non-CEO executives (also referred as Vice 

Presidents or VPs), a New CEO dummy, and an Inside CEO dummy.13 The common premise underlying 

the relevance of these variables is that a decrease in internal promotion probability increases the need to 

employ a larger CEO pay gap (promotion prize) in order compensate for the lower probability of 

succession (Kale et al., 2009). In this respect, a large number of VPs implies a lower chance of winning 

the promotion tournament for an individual due to higher internal competition, and hence, a larger pay 

gap. Also, if the firm has just hired a CEO, the tournament for the new CEOs position is in its infancy, 

which suggests that the probabilities of promotion for VPs for the near future are lower and the firm 

should employ a higher pay gap. Conversely, if the current CEO is promoted from within the firm, it is 

more likely that the next CEO will be promoted from within the firm, thus decreasing the intra-firm 

tournament prize. Overall, we expect that these instruments should impact IPO success only through the 

(probability and the) strength of tournament incentives, thereby meeting both the relevance and 

 
13 On average, the number of VPs is 3.13, whereas 38% of the CEOs are new and 71% are insiders. 
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exclusivity criteria (Kini and Williams, 2012). We use simultaneously the Number of VPs, New CEO, 

and Inside CEO as suggested by Kale et al. (2009). 

 

6.1.3 Outside Employment Opportunities 

Our last instrument for intra-firm, tournament-based incentives, Outside Employment 

Opportunities, exploits the strong correlation between the number of industry acquisitions and the 

exogenous variation in the ability of managers to move across firms. Following Chemmanur et al. (2020), 

we define Outside Employment Opportunities as the number of acquisitions in the industry and the state 

of the sample firm 3 years prior to its IPO, weighted by the reciprocal of one plus an index measuring the 

enforceability of non-compete clauses in that state. Thus, our instrument for total pay gap of firm i in 

industry j in year t is as follows:   

𝑂𝑢𝑡𝑠𝑖𝑑𝑒 𝐸𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑂𝑝𝑝𝑜𝑟𝑡𝑢𝑛𝑖𝑡𝑖𝑒𝑠𝑗,𝑡 = 𝐴𝑐𝑞𝑢𝑖𝑠𝑖𝑡𝑖𝑜𝑛𝑠𝑗,𝑠,𝑡 ×
1

1 + 𝐸𝑛𝑓𝑜𝑟𝑐𝑒𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝐼𝑛𝑑𝑒𝑥𝑠,𝑡
 (3) 

where j, s, and t stand for the industry, state, and year, respectively. 𝐴𝑐𝑞𝑢𝑖𝑠𝑖𝑡𝑖𝑜𝑛𝑠𝑗,𝑠,𝑡 is the 

number of acquisitions made by public firms in industry j in state s in the 3-year period prior to the firm’s 

IPO. 𝐸𝑛𝑓𝑜𝑟𝑐𝑒𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝐼𝑛𝑑𝑒𝑥𝑠,𝑡 is the index measuring the enforceability of non-compete agreements 

across different U.S. states. While it is based on Garmaise (2011), it is updated from Ertimur et al. (2018) 

and, in our sample, it ranges from 0 (e.g., California) to 9 (e.g., Florida).14  

The 3-year horizon is justified on the grounds that private firms seek to build up their executive 

teams in 3-5 years before the IPO in preparation for the IPO (Larcker and Tayan, 2018; Chemmanur et 

al., 2020). During this period, the firm will look for talented managers in the industry in which it operates. 

However, the industry pool of managerial talent depends on the intensity of acquisition activity, as top 

managers of (non-IPO) target firms tend to leave their firms in the years immediately after an acquisition, 

and when they do so, they prefer to move to local firms within the same industry (Chemmanur et al., 

2019; Chemmanur et al., 2020). Thus, a plausibly exogenous shock to the supply of top executives 

 
14 Garmaise (2011) develops an index to measure the enforceability of non-compete clauses by considering 12 questions 

analyzed by Malsberger (2004), which is the central resource describing non-competition law in the 50 U.S. states and 

the District of Columbia, and assigning 1 point to each jurisdiction for each question if the jurisdiction’s enforcement of 

that dimension of non-competition law exceeds a certain threshold. Possible totals therefore range from 0 to 12. 
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available for hire by a private firm arises from the number of acquisitions of public firms in the industry 

and headquarter state of our sample firms in the 3-year window prior to their IPOs. 

At the same time, incoming managers, i.e., the pool of potential managers available for hire due 

to acquisition activity, are subject to local labor market frictions (Yonker, 2016). One such friction lies 

in the enforceability of non-compete clauses, which captures variation in the mobility of managers across 

firms. Non-compete clauses are used in employment contracts of top management teams to prohibit senior 

executive members from joining or founding a rival firm with one or two years of leaving (Garmaise, 

2011; Marx et al., 2009; Kini et al., 2020).15 Higher values of the enforceability index indicate greater 

enforceability of non-compete agreements in a given state and less mobility of the managers from that 

state. Thus, we use the reciprocal of one plus the enforceability index to proxy for the ease with which 

managers from a given state can move to another job.16  

Overall, Outside Employment Opportunities proxies for the supply of managers who are able to 

move across firms and are available for hire from state s in industry j in year t. Higher values of this 

instrument will indicate better outside opportunities for firm VPs and a higher possibility of drawing a 

CEO from outside the firm. Because higher values of this instrument decrease (increase) the likelihood 

of internal (external) promotion, a larger CEO pay gap should be employed to compensate VPs for the 

lower probability of internal succession to the CEO rank. Thus, we predict that Outside Managerial 

Opportunities is positively related to the strength of tournament incentives. Most importantly, we believe 

that the above instrument is likely to satisfy the exclusion criterion since both of its multiplicative 

components are unlikely to be related to the firm’s corporate policies and future viability (Hoitash and 

Mkrtchyan, 2018; Chemmanur et al., 2020).   

 

6.2 Instrumental Variable Results 

 
15 For instance, Bishara et al. (2015) analyze the properties of a broad sample of CEO employment contracts and show 

that 80% of these contracts contain non-compete clauses, often with a broad geographic scope. 
16 We are not the first who use the Enforceability index to instrument managerial replacement. For example, Ewens and 

Marx (2018) exploit variability in the enforceability of non-compete agreements across states and over time to instrument 

for founder replacement of start-ups. Also, Hoitash and Mkrtchyan (2018) use this instrument to predict the appointments 

of (insider) directors to the CEO slot. 
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Following Bhattacharya et al. (2015), we perform a two-stage instrumental probit (IV) regression. 

In the first step of our IV regression analysis, we compute the predicted values of total pay gap by 

including a standard set of compensation determinants along with our selected instruments. Following 

the logic of the previous sub-sections, we conduct separate tests using our instruments in three distinct 

groups, as illustrated in Columns (1), (2), and (3) of Table 4. The results from the first stage regressions 

reveal that the selected instruments have the expected signs and are statistically significant; implying that, 

either as a group or individually, each instrument is relevant by itself. 

In the first stage regression, we also compute the F-test for the relevance of the instruments.17 The 

rule of thumb establishes that the instruments are not weak if the first-stage F statistic (𝐻0: coefficients 

of all instruments = 0) is greater than ten (Staiger and Stock, 1997). In our case, all the first stage F-

statistics are statistically significant, which implies that our instruments are relevant and not weak. Panel 

B reports the Wald test of the exogeneity of the instrumented variables. In Column (4), the test marginally 

rejects the null hypothesis that tournament incentives are exogenous. 

The results from the second stage regression are presented in Panel B. Even when instrumented, 

the pay gap significantly affects the probability of being delisted. Thus, we confirm that, after accounting 

for reverse causality bias, IPOs with a higher CEO pay gap are still associated with a lower likelihood of 

post-IPO mortality. 

 

 

 

 

7.  Further Investigations and Robustness Analyses 

7.1 Alternative Interpretations 

While tournament incentives embedded in CEO pay gap seem to incentivize non-CEO executives 

to increase firm survival, our results could be subject to two alternative interpretations: CEO relative 

 
17 One potential concern is that the lagged number of acquisitions may reflect some industry level unobservable trends 

(e.g., an industry-wide shock such as merger waves) on IPO survival and confound our IV. Therefore, in both the first 

and second stages of our IV regressions, we explicitly control for the total number of acquisitions in the sample firm’s 

industry three years prior to the IPO (Acquisitionsj,t−3). Hence, our identifying variations come from the number of 

acquisitions in states where the non-compete agreements are relatively less strictly enforced while controlling for the 

overall acquisition condition in an industry. We further control for state-level time invariant factors by including in the 

regression the fixed effects for the state in which the firm is headquartered in our regressions. Therefore, the exclusion 

restriction for this IV is also likely to be satisfied. 
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productivity (i.e., productivity differentials between CEOs and VPs) and the quality of the bench (i.e., the 

quality of subordinate senior executives relative to their peers). In this section, we perform additional 

analysis to ascertain the drivers of our results. 18 

 

7.1.1 CEO Relative Productivity 

If executive compensation contracts are designed under shareholder value maximization 

considerations, the size of the CEO pay gap should reflect both CEO relative talent/productivity and the 

presence of tournament-based incentives.19 We aim to isolate the tournament incentives component from 

the CEO relative productivity component. Following Phan et al. (2017) and Masulis and Zhang (2018), 

we estimate pay gap as a function of variables that approximate CEO relative productivity: CEO duality, 

CEO tenure, CEO age, and the generalist index. Assuming that CEO pay disparity represents both CEO 

productivity and tournament incentives, by design, the predicted pay gap of this model proxies for CEO 

productivity differentials, whereas the residual pay gap proxies for tournament-based incentives. 

We re-examine our baseline model in Table 5. Column (1) includes the predicted component, 

Column (2) presents the residual component, and Column (3) incorporates both components. The results 

indicate that while both pay gap components are negatively associated with failure risk, only the residual 

(i.e., the tournament-related) component is significant. Our evidence, thus, shows that tournament-based 

incentives better explain the association between CEO pay gap and IPO survival. 

 

7.1.2 Quality of the Firm’s Bench 

 
18 It is worth noting that the regression coefficient on founder-CEOs is negative and statistically significant. This result 

is line with the negative univariate correlation (-23%) between founder-CEOs and CEO pay gap and is also consistent 

with the interpretation that founder-CEOs demand lower pay due to their stronger psychological attachment and 

commitment to their firms as well as higher job security than professional-CEOs (Gimeno et al., 1997; Arthurs and 

Busenitz, 2003). 
19 Masulis and Zhang (2018), suggest that the higher compensation of a CEO relative to that of other senior executives 

arises not only from the CEO’s individual performance but also from the multiplicative productivity effect that is 

associated with the resources and subordinates under his supervision. According to this performance-based view, CEO 

pay gap is associated with lower failure risk. Since CEO relative productivity and tournament incentives tend to display 

similar effect on IPO survival, it is hard to conclude whether CEO relative productivity or promotion incentives for senior 

executives drive the relation between CEO pay gap, risk taking, performance, and corporate survival. 
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 We also investigate whether the quality of the company’s pool of potential successor CEOs 

conveys incremental information about CEO pay gap. Our basic premise is that firms that pay the non-

CEO top executives differently than the peer companies (i.e., similar companies in the same industry), 

may do so because they face a pool of executive candidates that are of different quality. In this case, a 

large pay gap indicates that the firm has a relatively low-quality bench.  

The interaction of CEO pay gap with a variable indicating whether or not non-CEO executives 

are paid better or worse relative to their industry peers can help investigate these possibilities. In this 

regard, we follow Bebchuk et al. (2011) and create the following dummy variables: Pos Non-CEO 

Abnormal compensation and Neg Non-CEO Abnormal compensation, which are dummy variables equal 

to one if Non-CEO Abnormal compensation is positive and negative, respectively, and zero otherwise.20  

In Column (1) of Table 5, we interact CEO pay gap with Pos Non-CEO Abnormal compensation, 

whereas in Column (2), we interact CEO pay gap with Neg Non-CEO Abnormal compensation. In 

Column (3), we consider both interactive terms. Overall, our findings suggest that both interactive terms 

relate significantly to the dependent variable. As such, the results do not support the claim that the 

negative relation between CEO pay gap and firm failure is driven by the quality of the bench. 

 

7.2 Additional Tests 

In the Internet Appendix, we conduct a battery of additional tests to further assess the robustness 

of our main results and to obtain additional insights on how tournament incentives affect IPO success. 

We show that our inferences do not alter when we use alternative measures of IPO failure risk (Sections 

A2 and A3.1) and CEO pay gap (Section A3.2). Furthermore, in Sections A4.1.1 and A4.1.2, we show 

how we achieve covariate balance in our sample after employing entropy balancing and that our results 

are not sensitive to traditional propensity score matching techniques. Also, we document that the 

 
20 To create these dummy variables, we initially regress the natural logarithm of the total compensation of the non-CEO 

executives against total assets with year and industry fixed effects. The inclusion of industry fixed effects ensures that 

the dependent (as well as the independent variables) are demeaned with respect to industry groups (Gormley and Matsa, 

2014). This industry adjustment allows us to estimate the portion of total non-CEO compensation that is attributed to the 

industry peers (the predicted component) and the portion that cannot be explained by compensation practices of industry 

peers (the residual of the regression, that is, the abnormal component of non-CEO pay). 
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effectiveness of CEO pay gap is affected by future CEO turnovers in a manner which is consistent with 

tournament theory (Sections A4.3 and A4.4). Finally, we report that CEO pay gap is associated with 

lower first-day return (underpricing) and greater proceeds raised during the first day of trading, which 

supports the notion that investors favorably view IPOs with such incentive schemes (Section A5). 

 

8.  Cross Sectional Variation in Tournament Incentives 

Previously, we argued that an increase (decrease) in the probability of promotion implies a smaller 

(larger) tournament pay gap. However, for a given gap, the relationship between tournament prize and 

IPO survival will strengthen (weaken) if there is an increase (decrease) in the probability of promotion 

(Kale et al., 2009). In this section, we analyze the effect of “total” tournament incentives, that is, the joint 

effect of pay gap and the probability of promotion, on IPO survival. Towards this direction, we examine 

how certain events that are likely to affect the probability of internal promotion change the relation 

between the tournament prize size and IPO failure risk. Specifically, we posit that the effectiveness for 

internal promotion mechanisms will vary along two dimensions, namely internal labor mechanisms (the 

likelihood of CEO turnover in the near future or hiring an outside CEO, and the presence of a CEO 

succession plan) and external labor mechanisms (industry structure and exogenous increases in outside 

employment opportunities). Finally, we consider whether corporate governance plays a moderating role. 

The purpose of this section is twofold. First, it provides additional theoretical and empirical 

insights. Because our cross-sectional predictions are motivated by the tournament and/or agency theory, 

they can help us to better understand the underlying mechanisms through which the prize of internal 

executive promotion tournaments (i.e., the CEO pay gap) is associated with IPO survival. Second, if 

cross-sectional variations in the association between CEO pay gap and IPO survival provides evidence 

consistent with prior theoretical predictions, then the concern of missing correlated variables should be 

further reduced. Hence, the cross-sectional tests could mitigate endogeneity concerns. 

 

8.1 Internal Labor Mechanisms  
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When the firm has a new CEO, the probability of winning the tournament in the turnover year (or 

in the near future) for incumbent VPs is lower. Further, if the CEO is an outsider, the probability of 

promotion as perceived by insiders such as the firm’s VPs is likely to be lower than when the CEO is 

hired within the firm. Likewise, the probability of promotion should be lower when there is a CEO 

succession plan in place (i.e., a designated VP successor). Therefore, for a given gap, we anticipate that 

the tournament effect on IPO viability should be weaker when: the firm just had a CEO turnover, the 

CEO is an outsider, and there is a succession plan in place. 

To formally test for these effects, we interact each special-scenario variable with the CEO pay 

gap. The coefficients on these interaction variables form the basis of our analyses in this section. Panel A 

of Table 6 presents results from the interactions concentrated on the firm’s internal labor environment. 

The coefficients on the interaction terms for New CEO, Outside CEO, and Succession Plan are positive 

and significant. Hence, we find some support that the negative effect of tournament incentives on IPO 

failure risk is weaker when the likelihood of internal promotion is relatively low.21 

 

8.2 External Labor Market Mechanisms 

In addition to the above-mentioned CEO- and firm-specific factors, the perceived probability of 

internal promotion, and hence, the effectiveness of intra-firm tournament incentives depends on the 

mobility of human capital in the external labor market. Consistent with this notion, Kale et al. (2009) 

argue that intra-firm tournament effects may be stronger in less homogeneous industries, because in such 

industries it is relatively difficult to transfer managerial skills across firms, thereby resulting in a lower 

likelihood of hiring an outside CEO and worse outside opportunities for VPs.22 The results in Panel B 

(Table 6) demonstrate that the interaction term for Industry Homogeneity is positive and significant. This 

 
21 In unreported tests, we interact Founder-CEOs with CEO pay gap. Although Founder-CEOs are insiders, they are less 

likely to leave the firm due to their emotional attachment with the firm. This reasoning suggests that tournament 

incentives are less effective when the CEO is also the founder. Our results confirm this conjecture. 
22 Firms operating in a homogeneous industry are likely to adopt similar technologies and compete in similar production 

markets. Therefore, the gap in firm-specific skills between the internal and external successors is smaller in a more 

homogeneous industry, resulting in a lower cost of hiring an external successor (Parrino, 1997). 
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finding supports our hypothesis that when there are more (less) outside employment opportunities the 

effectiveness of internal tournament incentives is undermined (stronger).  

To bolster our confidence about the causal role of tournament incentives, we use the Outside 

Employment Opportunities by exploiting the strong correlation between the number of industry 

acquisitions and the exogenous variation in the ability of managers to move across firms. With fewer 

outside opportunities, managers become more bound to their current employers and the potential benefits 

from internal promotion mechanisms increase (Garmaise, 2011; Chen et al., 2018). Panel B of Table 6 

reveals that the interaction between CEO pay gap and Outside Employment Opportunities is positive and 

statistically significant. As such, our results suggest that the negative link between CEO pay gap and IPO 

failure becomes weaker when there are more outside employment opportunities. Overall, the results from 

this section support the idea that the presence of a large CEO pay gap in IPOs is more likely to represent 

tournament incentives rather than CEO entrenchment. 

 

8.3 Corporate Governance 

We also investigate the role of corporate governance using three aspects of governance quality: 

the presence of venture capitalists (VCs), the intensity of institutional interest towards the IPO, and the 

quality of the board of directors (Baker and Gompers, 2003; Hochberg, 2012). To the extent that high 

quality boards, VCs and institutional investors are associated with better monitoring or superior abilities 

in identifying and grooming skilled internal CEO successors, we expect that they should be able to limit 

CEO succession risk or CEO excess pay (gap) and to constrain opportunistic behaviors of the CEO and 

the other senior executives. In support of this conjecture, our results in Panel C of Table 6 show that the 

negative relation between tournament incentives and IPO failure risk is stronger in well-governed firms, 

i.e., VC-backed firms, firms with greater institutional ownership, or higher corporate governance quality. 

In sum, the results indicate that the CEO pay gap is more likely to represent optimally-set tournament 

incentives rather than a symptom a CEO entrechement. 

 

9. Tournament Incentives and Managerial Decisions 
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Our results thus far indicate a positive relationship between intra-firm tournament incentives and 

firm survival. As stated earlier, the probability of survival is a comprehensive measure for IPO success 

because it captures the combined impact of a wide set of corporate decisions (Chadwick et al., 2016). 

Nevertheless, this metric does not inform us which managerial decisions are most affected by tournament 

incentives. Our final set of tests explores how CEO pay gap affects IPO firms along the following 

dimensions: the nature and efficiency of investments, operating performance, and value creation. These 

are some of the channels through which CEO pay gap can reduce IPO failure probability.  

If large pay gaps are set according to value-maximization principals, they should align the 

interests, as well as the risk preferences, of shareholders and managers. In that case three scenarios might 

happen. First, managers should select better projects. Assuming decreasing returns to scale, better projects 

are those characterized by a larger net present value (NPV) for any given scale. In equilibrium, this 

implies a larger scale of investment. Second, managers will purse risky but value-adding projects. Third, 

managers and their subordinate executives will spend greater effort in order to run the firm more 

efficiently, whichimplies lower levels of underinvestment or overinvestment.  

In Table 7 we explore these issues. Panel A reveals that CEO pay gap is associated with higher 

levels and changes of capital expenditures and R&D spending. Furthermore, Panel B shows that stronger 

tournament incentives relate positively to investment efficiency, and negatively to both underinvestment 

and overinvestment (Biddle et al., 2009). It seems that high tournament incentives promote optimal 

investment policy.   

Does higher investment efficiency translate to higher stock returns? If managers with stronger 

incentives expend greater effort to run the firm efficiently, they should also be able to deliver superior 

long-term performance and better valuations to shareholders. Table 8 examines this conjecture. The 

results suggest that higher values of tournament incentives are associated with superior performance, and 

most importantly, with greater improvements in performance (changes compared to the pre-IPO year). In 
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addition, the results indicate that firms with higher CEO pay gap are positively associated with Tobin’s 

Q, ROA, and buy-and-hold returns.23 

 

10.  Conclusion 

The design of executive compensation arrangements is one of the most contentious corporate 

decisions. This study adds to this debate by focusing on the tournament incentives in the context of IPOs. 

Our findings suggest that, on average, pay disparities among top managers signal the provision of 

incentives that are value enhancing and supportive of IPO survival odds. This positive link between pay 

gap and IPO survival stems primarily from the long-term componenet of the CEO pay gap. Furthermore, 

this relationship is stronger among well-governed firms and when an internal promotion contest for the 

CEO rank is more likely to occur. Finally, we document that a large pay gap is associated with more 

efficient investments and superior operating performance in the post-IPO market, suggesting that 

tournament incentives are an optimal response by IPO boards to the economic forces facing the firm. 

Overall, our study highlights that newly public firms have unique needs for intra-firm tournament 

mechanisms, which is consistent with a growing number of studies showing that IPOs have very different 

governance needs than their mature counterparts (Lowry et al., 2017). To the extent that a vibrant IPO 

market contributes to healthy financial markets and the aggregate economy our study is of relevance to 

not only to managers and investors but also to regulators and policy makers alike. 
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Appendix A: Definition of Variables 

Variable Definition 

Panel A: Main Outcome Variable 

IPO Failure Risk 
Dummy variable equal to 1 if the firm is delisted (dropped, liquidated, expired or merged) within five years after its 

IPO, and 0 otherwise. 

Panel B: Compensation Variables 

Short-Term pay gap 
The natural logarithm of the difference between the short-term compensation (salary and bonus) of the CEO and the 

median short-term compensation of Non-CEO senior executives.  

Long-Term pay gap 
The natural logarithm of the difference between the long-term compensation (stock and option awards) of the CEO 

and the median long-term compensation of Non-CEO senior executives. 

Total CEO Pay 
The logarithmic value of the sum of all the above compensation elements awarded/granted to the CEO in the fiscal 

year prior to the IPO. 

CEO pay gap 
The natural logarithm of the difference between the total CEO compensation and the median compensation of Non-

CEO senior executives (Kale et al., 2009). 

Non-Executives’ 

Median Total Pay 
The logarithmic value of the median of the total compensation of Non-CEO senior executives. 
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Predicted Pay Gap 

It is a proxy for CEO productivity which is estimated as the predicted value of the following regression: CEO Pay 

Gap (dependent variable), CEO duality, CEO tenure, CEO Age, General Ability Index, with year and industry fixed 

effects. 

Residual Pay Gap 
It is the residual value of the following regression: CEO Pay Gap (dependent variable), CEO duality, CEO tenure, 

CEO Age, General Ability Index, with year and industry fixed effects. 

Non-CEO 

Abnormal 

Compensation 

It is the residual of the following industry and year fixed effects regression: ln(Total Compensation of the non-CEO 

executives) and book-to-market, with year and industry fixed effects. 

Pos Non-CEO 

Abnormal 

Compensation 

It is a dummy variable equal to one if Non-CEO Abnormal compensation is positive, and zero otherwise 

Neg Non-CEO 

Abnormal 

Compensation 

It is a dummy variable equal to one if Non-CEO Abnormal compensation is negative, and zero otherwise 

CEO Salary/Total 

CEO Pay 
The ratio of CEO salary to total CEO pay in the fiscal year prior to the IPO.  

CEO Bonus/Total 

CEO Pay 
The ratio of CEO bonus to total CEO pay in the fiscal year prior to the IPO. 

CEO Stock 

Awards/Total CEO 

Pay 

The ratio of CEO stock awards to total CEO pay in the fiscal year prior to the IPO. 

CEO Option 

Awards/Total CEO 

Pay 

The ratio of CEO option awards to total CEO pay in the fiscal year prior to the IPO. 

CEO Other 

Pay/Total CEO Pay 
The ratio of CEO other pay (non-equity incentives and other compensation) to total CEO pay. 

Panel C: Governance Characteristics 

CEO Duality Dummy variable set to 1 if the CEO is also the Chairperson, and 0 otherwise. 

Executive 

Ownership 
Percentage of shares owned by the top management team immediately after the IPO. 

Generalist Index 

First factor of applying principal component analysis to five proxies of general managerial ability: Number of roles, 

Number of firms, Number of industries, CEO experience dummy, Conglomerate experience dummy (Custodio et al., 

2013). 

CEO Founder Dummy variable equal to 1 if the CEO is also the founder, and 0 otherwise. 

CEO Age Age of CEO (in years). 

CEO Gender Dummy variable equal to 1 if the CEO is male, and 0 otherwise. 

CEO Tenure Number of years working as CEO in the firm until the IPO. 

Board Governance  

It is constructed by taking the first factor of applying principal component analysis to the following variables: board 

independence (the ratio of the number of independent outside directors to the total number of directors); a dummy 

variable equal to one if the board has a nominating committee that is composed solely of independent directors and 

zero otherwise; the percentage of outside directors on the board that were appointed after the current CEO took office; 

the natural logarithm of the average number of other directorships held by independent directors serving on the board; 

a dummy variable equal to one if the majority of outside directors on the board serve on three or more other boards; 

the natural logarithm of the number of board meetings; the natural logarithm of the number of directors serving on the 

board (Laksmana, 2008). 

Dual Class 
A dummy equal to one if the firm has a dual class share structure, defined as having two classes of stock. In many 

cases, one share has superior voting rights (Kim and Michaely, 2019). 

Compensation 

Committee 

It is constructed by taking the first factor of applying principal component analysis to five proxies of remuneration 

committee quality: the compensation committee independence (the ratio of the number of independent outside 

directors to the total number of directors in the compensation committee); the percentage of outside directors on the 

compensation committee that were appointed after the current CEO took office; a dummy variable equal to one if the 

majority of outside directors on the compensation committee serve on three or more other boards and equal to zero 

otherwise; the natural log of the number of directors serving on the compensation committee; the number of 

compensation committee meetings (Daily et al., 1998). 

Institutional Own. Percentage of shares owned by Institutional Investors after the IPO. 

New CEO Dummy variable equal to 1 if the CEO tenure is smaller than 1 year, and 0 otherwise 

Inside CEO Dummy variable equal to 1 if the CEO was at the firm more than two years before becoming a CEO, and 0 otherwise. 

Doctoral Education Dummy variable equal to 1 if the CEO holds a PhD or an MD or a JD degree, and 0 otherwise. 

Number of VPs The natural logarithm of the number of Vice Presidents (VPs) defined as the number of non-executive CEOs. 

Succession Plan Dummy variable equal to 1 if any VP is either president or Chief Operating Officer (COO), and 0 otherwise. 

Panel D: Firm Fundamentals 

Firm Age 

The number of years elapsed since firm’s foundation to IPO date, using foundation dates from Thomson Financial 

database as well as from the Field-Ritter dataset. The variable is transformed into the regressions by adding 1 and 

taking the natural logarithm. 

VC  Dummy variable equal to 1 for venture capital-backed firms, and 0 otherwise. 
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Proceeds The natural logarithm of gross proceeds raised by the IPO estimated as shared offered times the offer price. 

Size The natural logarithm of total assets for the fiscal year prior to the IPO. 

Underpricing 
The difference between the first secondary market closing price available in CRSP and IPO offer price, divided by 

IPO offer price. 

Overhang The ratio of shares retained by the pre-IPO shareholders over shares issued in the offering. 

Underwriter  
Dummy variable equal to 1 for most prestigious underwriters, 0 otherwise. Most prestigious underwriters are those 

with a ranking score of 9.0 or above based on Jay Ritter’s underwriter (prestige) rankings. 

Internet  

 

Dummy variable equal to 1 for IPOs of Internet firms, and 0 otherwise. Internet firms are classified as those with 

business description containing any of the words “Internet”, “Online”, eBusiness”, “eCommerce”, and/or “Website”. 

Technology  

 

Dummy variable: one for IPO firms with SIC codes 3571, 3572, 3575, 3577, 3578 (computer hardware), 3661, 3663, 

3669 (communications equipment), 3671, 3672, 3674, 3675, 3677, 3678, 3679 (electronics), 3812 (navigation 

equipment), 3823, 3825, 3826, 3827, 3829 (measuring and controlling devices), 3841, 3845 (medical instruments), 

4812, 4813 (telephone equipment), 4899 (communications services), and 7371, 7372, 7373, 7374, 7375, 7378, and 

7379 (software). 

Big 4 Auditor 
Dummy variable equal to 1 if the firm is audited by a big four audit firm, and zero otherwise. Big four audit firms 

include Ernst & Young, Deloitte & Touche, KPMG, and PricewaterhouseCoopers. 

Nasdaq Dummy variable equal to 1 for NASDAQ-listed IPOs, and 0 otherwise. 

R&D Intensity It is the ratio of total R&D expense to total sales in the fiscal year prior to the IPO. 

Capital Expenditure It is the ratio of total capital expenditures to total sales in the fiscal year prior to the IPO. 

Leverage The ratio of total short-term and long-term leverage over total assets in the fiscal year prior to IPO. 

ROA The ratio of operating income over total assets in the fiscal year prior to IPO. 

Diversified Firms  

Dummy variable equal to 1 if the Diversified Firms index is greater than the sample median, and 0 otherwise. 

Diversified Index is the Factor score from Principle Component Analysis (PCA) using the natural logarithm of sales, 

the natural logarithm of the number of segments, the natural logarithm of the number of geographic segments, and the 

natural logarithm of firm age. 

ROA (post-IPO) 
It is operating income divided by total assets. It is industry-adjusted at the two-digit SIC (Standard Industry 

Classification) system and averaged over the next three years after the IPO 

Tobin’s Q 
It is the ratio of market value of assets to book value of assets. It is industry-adjusted at the two-digit SIC (Standard 

Industry Classification) system and averaged over the next three years after the IPO. 

ΔROA 
It is the change in the levels of ROA between each post-issue and the pre-IPO fiscal year, i.e., 𝑅𝑂𝐴𝑡–𝑅𝑂𝐴𝑃𝑟𝑒−𝐼𝑃𝑂 𝑌𝑒𝑎𝑟, 

where t represents a post-IPO fiscal year end. 

BHAR 
It is the industry adjusted buy-and-hold returns calculated from the price at the end of the firm’s first day of trading 

through the end of a 36-month return window. 

Panel E: Other Variables 

Acquisitionsj,t-3 
It is the natural logarithm of the number of acquisitions made by established (public) companies in industry j in states 

in year t-3. 

Enforceability Index 

It measures the enforceability of non-compete agreements across different U.S. states based on Garmaise (2011) and 

updated from Ertimur et al. (2018). Higher values of this index indicate greater enforceability of non-compete 

agreements in a given state and thus less mobility of the managers from that state. 

Increased 

Enforceability 

Dummy variable equal to 1 for firms located in states which experience an increase in the enforceability of 

noncompete contracts and 0 otherwise. These states are the following: Texas over the period 2007-2012; Colorado, 

Georgia and Illinois in 2012, and Louisiana in 2010. 

Outside Employment 

Opportunities 

It is defined as the number of acquisitions in the industry and the state of the sample firm 3 years prior to its IPO, 

weighted by the reciprocal of one plus an index measuring the enforceability of non-compete clauses in that state. 

Investment 

Efficiency 

It is the absolute value of residuals of the investment model proposed by Gomariz and Ballesta (2014) multiplied by 

negative one. 

Overinvestment It is the positive residuals obtained from the investment model proposed by Gomariz and Ballesta (2014). 

Underinvestment The absolute value of the negative residuals obtained from the investment model of Gomariz and Ballesta (2014).  

Institutional Own. Percentage of shares owned by Institutional Investors after the IPO. 

Industry 

Homogeneity 

Mean partial correlation between firm’s returns and an equally weighted industry index, for all firms in the same 

two-digit SIC industry code, holding market return constant. Estimated based on 60 monthly returns prior to sample 

year (Parrino, 1997). 
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Table 1: IPO Distribution by Year and Industry 
This Table presents the distribution of our IPO firms based on their listing status: involuntary deaths (liquidated, and dropped), 

voluntary deaths (acquired), and survived firms (active and exchanged). Liquidated firms are those that are delisted due to 

company liquidation (CRSP delisting code 400 to 490). Dropped firms are those that are delisted because they are dropped 

(CRSP delisting code from 500 to 599). Acquired firms are those that are delisted due to mergers and/or acquisitions (CRSP 

delisting code from 200 to 299). Exchanged firms are those that are continue to trade in a different stock exchange (CRSP 

delisting code 300 to 390). Active firms are those that are still trading five years after the issue date (CRSP delisting code of 

100). Delisting is tracked for five years after the IPO. Panel A presents the distributions of IPOs by trading status, while Panel 

B reports the distribution of IPO trading status by year. In Panel C, the IPOs are distributed by industry. 

Panel A: Distribution of IPOs by Trading Status from 2000-2012 

 From the IPO date to five years after the offering 

 N % 

Liquidated 2 0.17 

Dropped 82 6.96 

Acquired 274 23.26 
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Survived 820 69.61 

Total 1,178  

Panel B: Distribution of IPO Trading Status by Year 

  Involuntary Death Voluntary Death Survived 

Year 

All 

IPOs 
Dropped Liquidated Acquired Exchanged Active 

N % % % % % 

2000 264 12.12 0.38 23.11 0.38 63.26 

2001 59 6.78 0.00 22.03 0.00 71.19 

2002 48 6.25 0.00 22.92 0.00 70.83 

2003 47 4.26 0.00 31.91 0.00 63.83 

2004 129 2.33 0.00 27.91 0.00 68.99 

2005 115 7.83 0.78 15.65 0.00 76.52 

2006 126 3.97 0.00 24.60 1.59 69.84 

2007 112 5.36 0.00 22.32 0.89 71.43 

2008 17 11.76 0.00 5.88 5.88 76.47 

2009 38 2.63 0.00 26.32 0.00 71.05 

2010 72 9.72 0.00 16.67 0.00 73.61 

2011 71 8.45 0.00 16.90 0.00 74.65 

2012 80 2.50 0.00 33.75 1.25 62.50 

Panel C: Distribution of IPO Trading Status by Industry from 2000 to 2012 

Industry (two-digit SIC codes) 
All IPOs Dropped Acquired Survived 

N % % % 

Oil and Gas  (13) 47 6.38 14.90 78.72 

Food Products  (20) 13 0.00 23.08 76.92 

Chemical Products  (28) 175 8.00 22.86 69.14 

Manufacturing  (30-34) 27 11.11 22.22 66.67 

Computer 

Equipment & 

Services 

(35, 73) 336 9.23 28.87 61.90 

Electronic 

Equipment  
(36) 122 9.02 26.23 64.75 

Scientific 

Instruments  

(38) 
90 5.56 26.67 67.77 

Transportation & 

Public Utilities  

(41, 42, 44-49) 
103 7.77 14.56 77.67 

Wholesale & Retail 

Trade  

(50-59) 
100 5.00 24.00 71.70 

Entertainment 

Services  

(70, 78, 79) 
14 14.29 0.00 85.71 

 

 

 

Table 2: Univariate Results 
This Table presents descriptive statistics for the sample of U.S. IPOs over the period from 2000 to 2012. Total CEO compensation 

and its components are presented in Panel A. CEO characteristics are illustrated in Panel B. Firm and offering characteristics are 

reported in Panel C. Tests on differences in means between the two sub-samples of IPO firms with larger pay disparities and 

those with small pay disparities are based on t-tests. The sample partitioning is based on the sample median of the CEO pay gap. 

The number of observations for each variable is 1,178. All variables are defined in Appendix A. 

Panel A: CEO Pay Components 

 All IPOs 
IPOs with large Pay 

Disparities 

IPOs with small Pay 

Disparities 
Difference 

 Mean Mean Mean p-value 

Total CEO Pay $1,297,351 $2,181,300 $413,400 0.0000 

CEO Pay Gap $941,074 $1,335,666 $139,057 0.0000 

Other Executives’ Median Total 

Pay 
$541,937 $786,139 $297,734 0.0000 
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CEO Salary/Total CEO Pay  0.53 0.35 0.69 0.0000 

CEO Bonus/Total CEO Pay 0.17 0.19 0.13 0.0000 

CEO Stock Awards/Total CEO 

Pay 
0.05 0.05 0.02 0.0000 

CEO Option Awards/Total 

CEO Pay 
0.18 0.25 0.09 0.0000 

CEO Other Pay/Total CEO Pay 0.07 0.08 0.04 0.0000 

Panel B: CEO Characteristics 

CEO Founder 0.32 0.20 0.42 0.0000 

CEO Duality 0.54 0.60 0.49 0.0009 

CEO Tenure 3.97 3.94 4.05 0.6997 

CEO Age 49.48 50.69 48.25 0.0000 

CEO Gender 0.97 0.97 0.96 0.7485 

Generalist Index -0.05 0.01 -0.14 0.0115 

Doctoral Education 0.16 0.17 0.15 0.4129 

Executive Ownership 19.67 15.45 22.80 0.0921 

Panel C: Firm and Offering Characteristics 

Firm Age 15.28 18.89 11.66 0.0000 

Proceeds 220.83 242.37 199.28 0.3524 

Size 4.82 5.20 4.38 0.0000 

Capital Expenditure 0.05 0.05 0.04 0.1472 

R&D Intensity 0.30 0.31 0.30 0.1482 

Leverage 0.34 0.35 0.33 0.5617 

ROA -0.18 -0.17 -0.18 0.7925 

Underpricing 22.22 17.70 26.74 0.0010 

Overhang 4.46 4.11 4.81 0.0936 

Board Governance -0.03 -0.03 -0.03 0.6910 

Compensation Committee -0.04 0.02 -0.12 0.1395 

Dual Class 0.08 0.10 0.06 0.0343 

Institutional Own. 0.31 0.32 0.28 0.0068 

Big 4 Auditor 0.83 0.84 0.81 0.0861 

VC 0.53 0.41 0.64 0.0000 

Underwriter 0.35 0.42 0.28 0.0000 

Technology 0.40 0.34 0.45 0.0000 

Internet  0.11 0.10 0.12 0.3084 

Nasdaq 0.72 0.62 0.81 0.0000 

Diversified Firms 0.50 0.56 0.43 0.0000 

 

 

 

 

 

Table 3: The Effect of Pay Gap on Failure Risk 

This Table illustrates the estimation of the Cox proportional hazards model of probability of failure after employing the entropy 

balance method (Hainmueller, 2012). The sample consists of IPOs from 2000 to 2012 in the U.S. stock market. Our dependent 

variable is whether or not a firm survived five years after its IPO. All IPOs are tracked until 31 December 2017. Regressions 

control for industry and year fixed effects whose coefficients are suppressed. Z-statistics are included in the parentheses. ***, 

**, and * denote significance at the 1%, 5%, and 10% levels, respectively. All variables are defined in Appendix A. 

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

 Coefficient 
Hazard 

Ratio 
Coefficient 

Hazard 

Ratio 
Coefficient 

Hazard 

Ratio 
Coefficient Hazard Ratio 

CEO Pay Gap 
-0.18*** 

(-3.70) 
0.835       

Short-Term Pay Gap   
-0.08 

(-0.61) 
0.923   

-0.03 

(-1.49) 
0.970 

Long-Term Pay Gap     
-0.12*** 

(-3.75) 
0.896 

-0.09*** 

(-2.83) 
0.914 
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CEO Founder 
-0.11 

(-0.65) 
0.895 

-0.10 

(-0.64) 
0.905 

-0.08 

(-0.44) 
0.923 

-0.07 

(-0.44) 
0.932 

CEO Duality 
-1.74*** 

(-9.40) 
0.175 

-1.88*** 

(-9.32) 
0.152 

-1.60*** 

(-6.80) 
0.200 

-1.79*** 

(-8.35) 
0.167 

CEO Tenure 
-0.11*** 

(-4.45) 
0.895 

-0.12*** 

(-4.41) 
0.887 

-0.14*** 

(-3.71) 
0.861 

-0.14*** 

(-4.71) 
0.869 

CEO Age 
-0.01 

(-1.44) 
0.990 

-0.01 

(-1.48) 
0.990 

-0.01 

(-1.34) 
0.990 

-0.01 

(-1.36) 
0.990 

CEO Gender 
-0.09 

(-1.07) 
0.914 

-0.23 

(-1.14) 
0.794 

-0.12 

(-1.09) 
0.923 

-0.07 

(-1.23) 
0.932 

Generalist Index 
-0.05 

(-0.15) 
0.951 

-0.08 

(-0.14) 
0.923 

-0.13 

(-0.19) 
0.887 

-0.09 

(-0.19) 
0.914 

Doctoral Education 
-0.07* 

(-1.73) 
0.932 

-0.06* 

(-1.76) 
0.942 

-0.08** 

(-1.96) 
0.923 

-0.04* 

(-1.81) 
0.961 

Executive Ownership 
-0.20* 

(-1.81) 
0.819 

-0.17* 

(-1.85) 
0.844 

-0.24* 

(-1.89) 
0.803 

-0.21* 

(-1.93) 
0.810 

Executive 

Ownership2 

0.32* 

(1.75) 
1.377 

0.29* 

(1.88) 
1.336 

0.32* 

(1.82) 
1.363 

0.28* 

(1.84) 
1.323 

Board Governance 
1.09 

(0.81) 
2.974 

0.98 

(0.99) 
2.664 

0.18 

(0.14) 
1.185 

0.82 

(0.91) 
2.270 

Compensation 

Committee 

-0.42*** 

(-5.26) 
0.657 

-0.44*** 

(-5.34) 
0.644 

-0.42*** 

(-4.65) 
0.664 

-0.43*** 

(-4.79) 
0.650 

Dual Class 
0.14 

(0.34) 
1.150 

-0.01 

(-0.05) 
0.990 

-0.05 

(-0.14) 
0.951 

-0.04 

(-0.19) 
0.961 

Institutional Own. 
-1.02** 

(-2.38) 
0.360 

-1.08*** 

(-2.89) 
0.338 

-1.08*** 

(-2.75) 
0.339 

-1.08*** 

(-2.74) 
0.339 

Underpricing 
0.01 

(1.29) 
1.010 

0.01* 

(1.78) 
1.010 

0.01 

(0.43) 
1.010 

0.01** 

(2.44) 
1.010 

Underwriter 
-0.39** 

(-2.28) 
0.677 

-0.36** 

(-2.09) 
0.698 

-0.22 

(-1.18) 
0.803 

-0.44*** 

(-2.76) 
0.650 

Overhang 
0.01** 

(2.16) 
1.010 

0.01** 

(1.91) 
1.010 

0.02*** 

(2.85) 
1.020 

0.01 

(0.73) 
1.010 

VC 
0.38* 

(1.98) 
1.462 

0.52** 

(2.36) 
1.682 

0.30** 

(2.12) 
0.980 

0.28* 

(1.96) 
1.323 

Big 4 Auditor 
-0.31 

(-1.64) 
0.733 

-0.37 

(-1.81) 
0.691 

-0.54** 

(-2.55) 
0.600 

-0.34* 

(-1.80) 
0.711 

Size 
0.24*** 

(3.80) 
1.271 

0.19*** 

(2.85) 
1.209 

0.22** 

(2.43) 
1.197 

0.17*** 

(3.19) 
1.185 

Firm Age 
-0.05 

(-0.64) 
0.951 

-0.02 

(-0.34) 
0.980 

-0.07 

(-0.26) 
0.961 

-0.06 

(-0.41) 
0.942 

ROA 
-0.19 

(-1.01) 
0.826 

-0.21 

(-1.25) 
0.810 

-0.22 

(-1.04) 
0.802 

-0.18 

(-0.98) 
0.835 

Leverage 
0.23 

(1.10) 
1.259 

0.08 

(0.37) 
1.083 

0.14 

(0.86) 
1.150 

0.09 

(0.36) 
1.094 

R&D Intensity 
0.42*** 

(2.64) 
1.522 

0.48*** 

(2.71) 
1.616 

0.51** 

(2.33) 
1.665 

0.39*** 

(2.88) 
1.477 

Capital Expenditure 
-0.71 

(-0.58) 
0.492 

-0.84 

(-1.11) 
0.432 

0.33 

(0.24) 
1.391 

-0.93 

(-0.86) 
0.394 

 

Table 3: The Effect of Pay Gap on Failure Risk (continued) 

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

 Coefficient 
Hazard 

Ratio 
Coefficient 

Hazard 

Ratio 
Coefficient 

Hazard 

Ratio 
Coefficient Hazard Ratio 

Internet 
0.45*** 

(2.68) 
1.568 

0.32* 

(1.72) 
1.377 

0.24 

(1.08) 
1.271 

0.27** 

(2.06) 
1.309 

Technology 
0.14 

(0.74) 
1.150 

0.07 

(0.46) 
1.072 

0.03 

(0.26) 
1.030 

0.09 

(0.75) 
1.094 

Nasdaq 
0.81*** 

(3.97) 
2.248 

0.54*** 

(3.13) 
1.716 

0.91*** 

(3.95) 
2.484 

0.61*** 

(3.46) 
1.840 

Diversified Firms 
-0.44*** 

(-3.85) 
0.644 

-0.42*** 

(-3.81) 
0.657 

-0.36*** 

(-3.55) 
0.698 

-0.35*** 

(-3.78) 
0.705 

Industry & Year FE Y  Y  Y  Y  

Chi-Square 295.45  344.85  335.40  325.50  

Number of 

Observations 
1,178  1,178  1,178  1,178  
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Table 4: Endogeneity Test-Instrumental Variable-Probit 
This Table reports results from Instrumental Variable-Probit estimation in which failure risk is our dependent variable and CEO 

Pay Gap is our main independent variables. Failure risk is a dummy variable that is equal to one if a firm survived five years 

after its IPO. Panel A presents the first-stage results, while Panel B displays the second-stage results. In the first-stage regression 

we control for industry and year fixed effects whose coefficients are suppressed. In the second-stage regression we control for 

industry, year, and state fixed effects whose coefficients are suppressed. T-statistics are included in the parentheses. ***, **, 

and * denote significance at the 1%, 5%, and 10% levels, respectively. All variables are defined in Appendix A. 

Panel A: First-Stage Results of IV-Probit 

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

Industry Median CEO Pay Gap 
0.42*** 

(4.25) 

 

 

 

 

0.36*** 

(3.95) 

Number of VPs  
0.09** 

(2.30) 

 

 

0.08*** 

(2.70) 

New CEO  
0.31** 

(2.11) 

 

 

0.27** 

(2.08) 

Inside CEO 
 

 

-0.12*** 

(-3.35) 

 

 

-0.07*** 

(-2.84) 

Outside Employment Opportunities 
 

 

 

 

0.15*** 

(3.96) 

0.08*** 

(3.04) 

Remaining Control Variables     

Acquisitionsj,t-3   
-0.11 

(-1.35) 

-0.06 

(-1.25) 

CEO Founder 
-0.79*** 

(-2.70) 

-0.84*** 

(-2.76) 

-0.70*** 

(-2.75) 

-0.76*** 

(-2.68) 

CEO Duality 
0.64** 

(2.53) 

0.59** 

(2.58) 

0.68** 

(2.60) 

0.64** 

(2.53) 

CEO Tenure 
0.05*** 

(2.91) 

0.04*** 

(3.05) 

0.05*** 

(3.10) 

0.07*** 

(3.04) 

CEO Age 
0.04*** 

(2.75) 

0.07** 

(2.54) 

0.05** 

(2.60) 

0.04*** 

(2.70) 

CEO Gender 
0.35 

(0.35) 

0.33 

(0.42) 

0.35 

(0.60) 

0.24 

(0.40) 

Generalist Index 
0.23* 

(1.86) 

0.19* 

(1.74) 

0.25* 

(1.75) 

0.26* 

(1.84) 

Executive Ownership 
-0.41* 

(-1.92) 

-0.45* 

(-1.84) 

-0.45* 

(-1.78) 

-0.45* 

(-1.89) 

Executive Ownership2 0.68* 

(1.73) 

0.63* 

(1.73) 

0.64* 

(1.54) 

0.64* 

(1.76) 

Board Governance 
-0.18 

(-1.24) 

-0.14 

(-1.06) 

-0.14 

(-1.16) 

-0.10 

(-1.08) 

Compensation Committee 
0.06 

(0.44) 

0.05 

(0.38) 

0.07 

(0.46) 

0.02 

(0.27) 

Dual Class 
-0.61 

(-1.26) 

-0.69 

(-1.23) 

-0.56 

(-1.14) 

-0.60 

(-1.35) 

Institutional Own. 
0.22** 

(2.08) 

0.38** 

(2.15) 

0.35* 

(2.11) 

0.18** 

(2.27) 

Doctoral Education 
0.27 

(1.23) 

0.24 

(1.21) 

0.23 

(1.31) 

0.17 

(0.85) 

Table 4: Endogeneity Test-Instrumental Variable-Probit (continued) 

Panel A: First-Stage Results of IV-Probit 

Underwriter 
0.09 

(0.24) 

0.2 

(0.36) 

0.06 

(0.21) 

0.05 

(0.29) 

VC 
0.58 

(1.25) 

0.55 

(1.19) 

0.41 

(1.22) 

0.38 

(1.29) 

Big 4 Auditor 
-0.06 

(-0.11) 

-0.04 

(-0.13) 

-0.08 

(-0.24) 

-0.03 

(-0.08) 

Size 
0.16** 

(2.17) 

0.12** 

(2.11) 

0.14** 

(2.15) 

0.11** 

(2.21) 

Firm Age 
0.25 

(1.55) 

0.24 

(1.60) 

0.35 

(1.41) 

0.21* 

(1.75) 

ROA 
0.03 

(0.17) 

0.06 

(0.22) 

0.05 

(0.15 

0.04 

(0.26) 

Leverage 
-0.14 

(-0.63) 

-0.11 

(-0.56) 

-0.15 

(-0.45) 

-0.14 

(-0.43) 

R&D Intensity 
-0.36 

(-1.28) 

-0.30 

(-1.14) 

-0.20 

(-1.10) 

-0.27 

(-1.01) 



46 
 

Capital Expenditure 
0.73 

(1.44) 

0.76 

(1.44) 

0.74 

(1.10) 

0.76 

(1.31) 

Internet 
-0.59 

(-1.25) 

-0.53 

(-1.23) 

-0.45 

(-1.40) 

-0.41 

(-1.34) 

Technology 
-0.64** 

(-2.43) 

-0.62** 

(-2.34) 

-0.70** 

(-2.31) 

-0.65** 

(-2.35) 

Nasdaq 
-0.44 

(-1.19) 

-0.46 

(-1.07) 

-0.36 

(-0.84) 

-0.30 

(-0.94) 

Year & Industry FE Y Y Y Y 

N 1,178 1,178 1,178 1,178 

Adjusted 𝑅2 0.2794 0.2885 0.2790 0.2935 

Panel B: Second-Stage Results of IV-Probit 

Instrumented CEO Pay Gap 
-0.62*** 

(2.74) 

-0.45*** 

(3.10) 

-0.69*** 

(2.93) 

-0.56*** 

(-2.85) 

Control Variables Y Y Y Y 

Industry FE Y Y Y Y 

Year FE Y Y Y Y 

State FE Y Y Y Y 

Wald Test of Exogeneity: p-value 0.0915 0.1014 0.0804 0.0985 

F-statistic for Instrument Relevance 10.30  13.45 14.30 31.75*** 

Number of Observations  1,178 1,178 1,178 1,178 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 5: Alternative Interpretations: CEO Productive or Quality of the Bench? 
This Table presents regression results of the effect of CEO productivity, tournament-based incentives, and quality of the firm’s 

bench on failure risk. Predicted pay gap is a proxy for CEO productivity, which is estimated as a function of CEO duality, CEO 

Tenure, CEO Age, and General Ability Index. Residual pay gap is the difference between the actual and the predicted pay gap. 

Abnormal Non-CEO Compensation is the residual of the following industry and year fixed effects regression: ln(Total 

Compensation of the non-CEO executives (dependent variable) and size, with year and industry fixed effects. Pos Non-CEO 

Abnormal compensation and Neg Non-CEO Abnormal compensation are dummy variables equal to one if Non-CEO Abnormal 

compensation is positive and negative, respectively, and zero otherwise. The probability of failure is estimated by Cox proportional 

hazards models after employing the entropy balance method (Hainmueller, 2012). Panel A presents results of the CEO productivity, 

tournament-based incentives and failure risk regressions. Panel B reports results of the firm’s bench and failure risk regressions. 

Regressions control for industry and year fixed effects whose coefficients are suppressed. Z-statistics are included in the parentheses. 

***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. All variables are defined in Appendix A. 

Panel A: CEO Relative Productivity 

 (1) (2) (3) 

Predicted Pay Gap  

(Productivity Component) 

-1.41 

(-0.80) 

 

 

-1.96 

(-1.25) 
Residual Pay Gap  

(Tournament Component) 
 

-0.35*** 

(-5.10) 

-0.27*** 

(-4.80) 
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Control variables Y Y Y 

Industry & Year FE Y Y Y 

Number of Observations 1,178 1,178 1,178 

Chi-Square 340.55 294.74 305.40 

Panel B: Quality of the Firm’s Bench 

 (1) (2) (3) 

CEO Pay Gap × Pos Non-CEO  

Abnormal Compensation 

-0.39*** 

(-2.75) 

 

 

-0.24** 

(-2.18) 

CEO Pay Gap × Neg Non-CEO  

Abnormal Compensation 
 

-0.21** 

(-2.02) 

-0.13* 

(-1.84) 

Control variables Y Y Y 

Industry & Year FE Y Y Y 

Number of Observations 1,178 1,178 1,178 

Chi-Square 273.05 270.48 275.40 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 6: Cross-Sectional Tests 
This Table illustrates the estimation of the Cox Proportional Hazards Models of Probability of failure after employing the entropy 

balance method (Hainmueller, 2012). Panel A and B present the results on the interactive effect of CEO pay gap and a set of internal 

external labor market mechanisms variables on failure risk. Panel C presents the results on the interactive effect of CEO pay gap and 

three corporate governance mechanisms. Regressions control for industry and year fixed effects whose coefficients are suppressed. 

Z-statistics are included in the parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. All 

variables are defined in Appendix A. 

Panel A: Internal Labor Market Mechanisms 
 (1) (2) (3) 

CEO Pay Gap 
-0.13 

(-2.04) 

-0.13** 

(-2.14) 

-0.10* 

(-1.84) 

New CEO 
0.17 

(0.15) 
  

CEO Pay Gap × New CEO 
  0.04** 

(2.38) 
  

Outside CEO  
0.14 

(0.66) 
 

CEO Pay Gap × Outside CEO  
0.03* 

(1.92) 
 

Succession Plan   0.08 
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(0.44) 

CEO Pay Gap × Succession 

Plan 
  

0.06* 

(1.96) 

Control Variables Y Y Y 

Industry & Year FE Y Y Y 

Chi-Square 221.55 245.33 254.64 

Number of Observations 1,178 1,178 1,178 

Panel B: External Labor Market Mechanisms 
 (1) (2) 

CEO Pay Gap 
-0.08* 

(-1.75) 

-0.23** 

(-2.34) 

Industry Homogeneity 
0.07 

(0.44) 
 

CEO Pay Gap × Industry Homogeneity 
0.26* 

(1.84) 
 

Outside Employment Opportunities  
-0.52 

(-1.19) 

CEO Pay Gap × Outside Employment 

Opportunities 
 

0.04*** 

(2.64) 

Control Variables Y Y 

Industry & Year FE Y Y 

Chi-Square 185.11 250.60 

Number of Observations 1,178 1,178 

Panel C: Corporate Governance 
 (1) (2) (3) 

CEO Pay Gap 
-0.07 

(-0.84) 

-0.04* 

(-1.86) 

-0.11*** 

(-4.07) 

VC 
1.95*** 

(2.63) 
  

CEO Pay Gap × VC 
-0.06** 

(-2.22) 
  

Institutional Ownership  
6.41 

(1.20) 
 

CEO Pay Gap × Institutional 

Ownership 
 

-0.12* 

(-1.71) 
 

Board Governance   
-0.79*** 

(-2.98 

CEO Pay Gap× Board 

Governance 
  

-0.05** 

(-2.22) 

Control Variables Y Y Y 

Industry & Year FE Y Y Y 

Chi-Square 296.80 179.38 255.22 

Number of Observations 1,178 1,178 1,178 

 

Table 7: The Effect of Managerial Incentives on Firm Investment Policies 

This Table shows the results of additional tests using alternative post-IPO investment outcomes as dependent variables after employing 

the entropy balance method (Hainmueller, 2012). Panel A and B display the results of the impact of CEO Pay Gap on Post-IPO Investment 

and Investment Efficiency, respectively. R&D is the ratio of research and development expenses to total assets. CAPEX is the ratio of 

capital expenditures to total assets. ΔR&D is the change in the levels of R&D between each post- issue year and the pre-IPO fiscal year. 

ΔCAPEX is the change in the levels of CAPEX between each post-issue year and the pre-IPO fiscal year. All measures are industry 

adjusted at the two-digit SIC (Standard Industry Classification) system and averaged over the next three years after the IPO. We apply 

the investment model of Gomariz and Ballesta (2014) to compute investment efficiency, overinvestment, underinvestment, and average 

these measures over the next three years after the IPO. Control variables are the same as in Table 3. There are fewer observations due to 

data limitations and post-IPO delistings. Specifically, the number of IPOs drops as some of these firms delisted or merged and because 

there is no financial information about them on Compustat. T-statistics are included in the parentheses, are adjusted for heteroscedasticity 

robust standard errors and are clustered by industry and year. ***, **, and * denote significance at the 1%, 5%, and 10% levels, 

respectively. All variables are defined in Appendix A. 

Panel A: Impact of CEO Pay Gap on Post-IPO Investment 

 R&D ΔR&D CAPEX ΔCAPEX 

 (1) (2 (3) (4) 

CEO Pay Gap 
0.01* 

(1.86) 

0.01* 

(1.79) 

0.01* 

(1.72) 

0.01*** 

(3.14) 

Control Variables Y Y Y Y 
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Industry & Year FE Y Y Y Y 

Number of Observations 612 612 612 612 

Adjusted 𝑅2 0.6254 0.6360 0.6375 0.6245 

Panel B: Impact of CEO Pay Gap on Investment Efficiency 

 Investment Efficiency Overinvestment Underinvestment 

 (1) (2) (3) 

CEO Pay Gap 
0.01** 

(2.51) 

-0.01* 

(-2.08) 

-0.02** 

(-2.24) 

Control Variables Y Y Y 

Industry & Year FE Y Y Y 

Number of Observations 612 612 612 

Adjusted 𝑅2 0.1225 0.1275 0.1340 

 

 

 

Table 8: The Effect of Managerial Incentives on Post-IPO Operating Performance 

This Table shows the results of additional tests using four post-IPO performance measures as dependent variables after employing the 

entropy balance method (Hainmueller, 2012). Our first measure, Tobin’s Q, is the ratio of market value of assets to book value of assets. 

Our second measure, ROA (post-IPO), is operating income divided by total assets. Our third measure, ΔROA, is the change in the levels 

of ROA between each post-issue year and the pre-IPO fiscal year, i.e., 𝑅𝑂𝐴𝑡–𝑅𝑂𝐴𝑃𝑟𝑒−𝐼𝑃𝑂 𝑌𝑒𝑎𝑟, where t represents a post-IPO fiscal year 

end. The first three measures are industry adjusted at the two-digit SIC (Standard Industry Classification) system and averaged over the 

next three years after the IPO. Finally, our fourth measure, BHAR, is the industry adjusted buy-and-hold returns calculated from the price 

at the end of the firm’s first day of trading through the end of a 36-month return window. Control variables are the same as in Table 3. 

Compared to the baseline tests, there are fewer observations due to data limitations on Compustat and delistings in the post-IPO period. 

T-statistics are included in the parentheses, are adjusted for heteroscedasticity robust standard errors, and clustered by industry and year. 

***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. All variables are defined in Appendix A. 

 Tobin’s Q ROA (post-IPO) ΔROA  BHAR 

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

CEO Pay Gap 
0.03* 

(1.91) 

0.04* 

(1.74) 

0.09** 

(2.51) 

0.03*** 

(2.70) 

Control variables Y Y Y Y 

Industry & Year FE Y Y Y Y 

Number of Observations 588 588 497 596 

Adjusted 𝑅2 0.3465 0.5935 0.1940 0.1418 


