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Abstract 

Using panel data of U.S. firms, we focus on an important yet understudied facet of the chief 

executive officer’s (CEO) personality—extraversion—and how it affects corporate capital 

structure decisions. We examine how this relation is moderated by financing (tax) benefits, 

financial crisis, firm size, growth opportunities, and collateralization. The results show that firms 

managed by extraverted CEOs use greater financial leverage, adjusting toward target leverage 

levels at a faster speed, with about half-life within a year for book and market leverage. In 

addition, the positive extraversion–leverage relation is enhanced for firms that are large, have 

greater collateralizable assets, and are more vulnerable to external shocks (financial crisis). Last, 

although the positive extraversion–leverage relation holds particularly when product market 

competition is high, the effect is attenuated for high-growth opportunity firms. 
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I. Introduction 

As part of the wider intellectual discourse focusing on chief executive officers (CEOs), there is a 

burgeoning literature that seeks to understand how CEOs’ personality affects the behavior of the 

firms they lead (e.g., Cain and McKeon 2016; Gow et al. 2016). In particular, extraversion is a 

personality trait of interest in the social psychology literature because of its positive correlation 

with leadership ability. For instance, extraverts are known to thrive in dynamic social 

environments such as corporate environments where they make decisions based on uncertain, 

ambiguous, and often conflicting information (Matthews, Deary, and Whiteman 2003). 

Extraverted CEOs tend to make strategic corporate decisions under high pressure and the 

scrutinizing eyes of the firm’s stakeholders (e.g., Wilt and Revelle 2016). Indeed, research 

highlights that of the Big Five core personality traits recognized by psychologists (openness, 

conscientiousness, agreeableness, neuroticism, and extraversion), extraversion is most closely 

related to leadership success (see Malhotra et al. 2018). Consequently, there is growing interest 

in how a CEO’s extraversion drives strategic firm outcomes (e.g., Green, Jame, and Lock 2018; 

Malhotra et al. 2018; Becker, Medjedovic, and Merkle 2019). Notwithstanding the growing 

theoretical and empirical interest in CEOs’ personality traits in managerial decision making, our 

understanding of the strategic implication of CEO extraversion is far from complete.  

 We examine the influence of CEO extraversion on the capital structure decision by using 

a panel data of U.S. firms during 2000–2015. Examining CEO extraversion on firm capital 

structure decision making is important because it provides important insight into how top 

management traits affect firms’ key strategic decisions. Furthermore, we assess the extent to 

which the recent global financial crisis in 2007–2009 affected the extraversion–leverage relation, 

as the desire for debt accumulation is expected to vary during the crisis versus noncrisis periods 

(Fosu et al. 2016). Finally, we seek to understand the extent to which the CEO extraversion–
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leverage relation is conditional on firm size and collateralization. Our analysis shows that CEO 

extraversion exerts a positive and significant influence on the firm’s financial leverage, 

suggesting that firms with CEOs who are extraverted tend to increase their leverage because of 

the CEOs’ innate affinity for risk taking (Judge et al. 2002). Intuitively, firms that are managed 

by extraverted CEOs tend to exhibit lower valuations and equity issuance (Adebambo et al. 

2019) but rely more on the debt issuance, which leads to greater debt levels in their capital 

structure. In addition, our study reveals that the impact of CEO extraversion on firm leverage is 

more severe during the crisis and postcrisis periods than during the precrisis period. This 

suggests that the adverse effects of the financial crisis induced extraverted CEOs and their firms 

to accumulate more leverage. Furthermore, we find that firm size and collateralization moderate 

the extraversion–leverage relation. Also, although the positive extraversion–leverage relation 

holds particularly when product market competition is high, the effect is attenuated for high-

growth opportunity firms. Our results are robust to alternative measures of extraversion and 

leverage, as well as endogeneity concerns.  

 Our article contributes to the literature in the following ways. First, although it builds on 

the literature on the CEO personality–corporate policies relation (e.g., Herrmann and Nadkarni 

2014; Papadakis and Barwise 2002), it is the first to examine the link between CEO extraversion, 

measured via the linguistic tone and vocal cues during an earnings conference call, and capital 

structure decision making. By doing so, we contribute to the literature on how managerial 

personality traits affect key strategic decisions of firms (e.g., Cain and McKeon 2016; Malhotra 

et al. 2018; Malmendier and Tate 2005, 2008).  

 Our second contribution focuses on the 2007–2009 financial crisis. By assessing the 

differential effect of CEO extraversion on financial leverage across the precrisis, crisis, and 

postcrisis periods, we highlight the extent to which CEOs behaved differently as a result of the 
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adverse effects of the financial crisis. We document the extent to which the impact of the 

financial crisis induced extraverted CEOs and their firms to accumulate more leverage.  

 Finally, our paper highlights the sensitivity of the CEO extraversion–leverage relation to 

firm size, collateralization, firm growth, and product market competition. Although the literature 

(e.g., Fosu et al. 2016; Danso and Adomako 2014) reports the extent to which firm size, 

collateralization, firm growth, and product market competition influence the likelihood of 

adopting more debt, the role of these variables on CEO personality traits and leverage decision 

making is limited. Therefore, we demonstrate that extraverted CEOs who manage big firms that 

also have a huge collateral base tend to employ more leverage. Furthermore, extraverted CEOs 

are likely to use more leverage when product market competition is high but less likely to do so 

when their firms have valuable growth opportunities. Overall, our article adds to the growing 

accounting and finance literatures that examine the use of textual analysis to understand 

noncognitive CEO personality traits (e.g., Gow et al. 2016; Loughran and McDonald 2016; 

Malhotra et al. 2018). 

 Indeed, our article differs in several respects from earlier work by Park (2013). First, Park 

uses the indicator variable Team Sports (which equals 1 if a CEO’s sporting hobby includes 

volleyball, basketball, baseball, hockey, and/or soccer) to proxy for extraversion. In contrast, our 

approach relies on linguistic algorithms to capture the CEO’s speech patterns from the question 

and answer (Q&A) portion of earnings conference calls. Specifically, we use linguistic 

algorithms to construct textual measures of extraversion for 882 CEOs in 905 firms. Inherently, 

the variable Team Sports may not fully capture extraversion. For instance, entering a room 

packed with football stars, an extrovert may seek to dazzle the crowd with his athleticism and 

aura but an introvert may dip his head and hope not to be noticed. In fact, a recent Forbes article 

argues that whereas Cristiano Ronaldo perfected a shirtless, stylized showmanship 
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(extraversion), Lionel Messi played “the quiet game,” always a tad unkempt though a prolific 

scorer (introversion).1 Nevertheless, both players have a passion and talent for soccer and just 

wanted to play. Therefore, a sporting hobby may not necessarily imply extraversion as 

manifested through outgoing, talkative, assertive, and energetic behavior (Gow et al. 2016). 

Extraversion, which signifies leadership, can easily be inferred from a person’s communication 

style (Dewaele and Furnham 1999; Green, Jame, and Lock 2018). In particular, the 

psychological and linguistic literatures suggest that extraverts have higher verbal output, exhibit 

less word variety, and use less formal and more assertive language (Malhotra et al. 2018). 

Furthermore, extraverts use more positive and negative emotion words when communicating 

(Becker, Medjedovic, and Merkle 2019). Therefore, the textual measure serves as the closest 

attempt to capture an individual CEO’s personality and might well reveal how assertive, 

decisive, active, sociable, upbeat, energetic, and/or optimistic (i.e., collectively, how extraverted) 

the manager is toward transforming financial decisions and/or opportunities into collective action 

(Malhotra et al. 2018; Druz et al. 2020). 

 Second, a CEO may be an extravert but may not have a hobby in any of the previously 

listed sports. However, every company CEO typically holds a quarterly earnings conference call 

following the release of financial results, which tends to receive detailed attention from market 

participants. Therefore, studies of linguistic tone suggest that market participants (e.g., investors 

and analysts) often adjust their earnings forecasts in response to CEO tone changes rather than 

based on their avocation (Druz et al. 2020). The literature highlights that managers signal value-

                                                                 
 1Christina Settimi, “Ronaldo’s $105 Million Year Tops Messi and Crowns Him Soccer’s 

First Billion-Dollar Man,” Forbes (June 4, 2020), 

https://www.forbes.com/sites/christinasettimi/2020/06/04/ronaldos-105-million-year-tops-messi-

and-crowns-him-soccers-first-billion-dollar-man/#7ff906f15194 
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relevant information with their tone during earnings conference calls (Kothari, Li, and Short 

2009; Loughran and McDonald 2016). For instance, changes in linguistic tone positivity during 

conference calls drive stock price reactions, uncertainty, and return on assets (Davis, Piger, and 

Sedor 2012). As such, our textual measure of extraversion via tone changes captures extraversion 

well beyond other available information and thus enables market participants to accurately 

recognize the CEOs’ personal preferences, biases, and personality toward outcomes that are 

highly uncertain and ambiguous, and opportunity costs that are difficult to determine.  

 Third, our article overcomes key sample biases in Park (2013). In particular, the sample 

in Park comprises 252 firms from all sectors, excluding financial firms (Standard Industrial 

Classification [SIC] codes 6000–6999). However, the capital structure literature requires by 

standard practice that both financial (SIC codes 6000–6799) and utilities (SIC codes 4900–4949) 

firms are excluded from analysis because of the regulated nature and abnormalities associated 

with their capital structure decisions (see, e.g., Klasa et al. 2018). Moreover, given that Park’s 

study spans 20 years (1992–2011), it is surprising that the sample comprises just 1,377 firm-year 

observations, only 67 of which have CEO–firm pairs with sports hobbies. This is relatively 

smaller than our 15-year sample of 8,474 firm-year observations comprising 882 unique CEOs in 

902 publicly traded U.S. firms, from which we construct the variables for capital structure 

analysis.  

 Fourth, Park (2013) examines solely CEO avocation based on the assumption that CEOs 

have the ultimate say in corporate financing decisions because they possess the power to approve 

and disapprove the chief financial officer’s (CFO) decisions. However, realistically, CEOs are 

highly restricted by their environment such that CFOs garner a substantial amount of control 

over their firm’s performance and reported financial results (Green, Jame, and Lock 2018). For 

instance, the firm’s culture, the structure of its industry, and fixed assets are all factors that limit 
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the CEO’s ability to make financing decisions that affect their firm positively (Geiger and North 

2006). Therefore, we go further to robustly validate our core analysis using CFOs’ extraversion 

scores.  

 Furthermore, in contrast to Park (2013), we expand the scope of our study by considering 

several dimensions under which the extraversion–leverage relation may be conditioned: 

financing (tax) benefits, financial crisis, firm size, growth opportunities, collateralization, and 

product market competition. 

II. Theory and Hypothesis 

Extraversion, a personality trait that signifies assertive behavior, decisive thinking, and desire for 

social engagement, influences CEOs’ decisions and the ensuing strategic behavior of firms 

(Chan and Cheung 2016; Green, Jame, and Lock 2018). Indeed, a key theoretical perspective 

employed to address the role of managerial traits on strategic behaviors of firms is the upper 

echelons theory (Hambrick and Mason 1984). This theory emphasizes the importance of a 

CEO’s personal preferences and characteristics in influencing the parameters of decision within 

an organization. Corporate polices surrounding practices such as firm investment activities 

(Malmendier and Tate 2005), financial reporting (Schrand and Zechman 2012; Olsen, Dworkis, 

and Young 2013), organizational structure (Nadkarni and Herrmann 2010), and corporate culture 

(O’Reilly et al. 2014) have all been shown to be driven by CEO characteristics. Along this line, 

Hambrick and Mason (1984) theorize that a firm’s strategic decisions are defined by the 

characteristics of its powerful authors, among whom the CEO is prominent. Thus, according to 

this theory, a CEO’s characteristics, such as the degree of extraversion, can be a crucial factor 

that shapes the strategic choices of a firm.  

 Indeed, empirical support for the impact of CEO extraversion on strategic choices is 

reflected in the literature (e.g., Green, Jame, and Lock 2018; Malhotra et al. 2018). Of the Big 
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Five personality traits, extraversion is known to be the most consistent indicator of a CEO’s 

leadership ability and/or effectiveness (Judge et al. 2002; Grant, Gino and Hofmann 2011). Thus, 

it is predominantly the first trait perceived by stakeholders at the start of an interaction (Koole, 

Dijksterhuis, and Van Knippenberg 2001). Extraversion is a stereotypical characteristic of CEOs 

and usually reinforces the idea that the qualities of extraverted CEOs are greater relative to those 

of less extraverted CEOs (Becker, Medjedovic, and Merkle 2019). For instance, an online survey 

comprising more than 1,500 senior business leaders reports that 65% regard introversion as an 

obstacle to career development whereas only 6% recognize introverted CEOs as superior to their 

extraverted counterparts in terms of leadership ability.2 Against this background, Becker, 

Medjedovic, and Merkle (2019) emphasize that analysts tend to focus on information about CEO 

extraversion to predict CEO quality and firm performance. Grounded in the social cognition 

literature (Bodenhausen and Wyer 1985; Bodenhausen and Lichtenstein 1987), they contend that 

analysts issue more favorable forecasts (target price, long-term earnings growth, and earnings per 

share) for firms led by extraverted CEOs as a result of the belief that extraverted CEOs are more 

successful than less extraverted CEOs.  

 Extraverted CEOs tend to be more engaged with their environment and possess a 

temperament that makes them more positive about potential opportunities (John and Srivastava 

1999; Uziel 2006). Extraverted CEOs also discern positive stimuli rapidly (Robinson 2007) and 

are more decisive in their decision making (Wilt and Revelle 2016). By possessing greater ability 

to deal with multiple stimuli, they are more likely to excel in complex and challenging 

environments (Matthews, Deary, and Whiteman 2003; Wilt and Revelle 2016). Grounded in 

                                                                 

 2Del Jones, “Not All Successful CEOs Are Extroverts,” USA Today (June 7, 2006), 

https://usatoday30.usatoday.com/money/companies/management/2006-06-06-shy-ceo-

usat_x.htm 
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these arguments, Malhotra et. al. (2018) find that highly extraverted CEOs tend to have greater 

merger and acquisition (M&A) activity or investment than their counterparts. This outcome 

reflects the fact that extraverted CEOs tend to seek and enjoy large-scale growth opportunities 

(Wilt and Revelle 2016), spot acquisitive growth opportunities with greater positivity (Gorman et 

al. 2012), and are more successful at transforming these opportunities into collective gains (Do 

and Minbashian 2014).  

 This greater tendency of seeking, spotting, positively valuing, and acting on larger and 

more complex M&A opportunities necessitates greater financing and stakeholder support 

(Chatterjee 2009; Ellis et al. 2011). Indeed, in the context of external financing, the link between 

CEO extraversion and firms’ expected cost of equity capital is ambiguous ex ante (Adebambo et 

al. 2019). A strand of the literature argues that because extraverted CEOs desire greater social 

engagement and attention, they are likely to have greater interaction with firm stakeholders as 

well as increase their firms’ visibility (Gow et al. 2016). For instance, if extraverted CEOs are 

more talkative and have a greater participation rate in conference calls, this may enhance the 

information environment of their firms, resulting in greater analyst following (Mola, Rau, and 

Khorana 2012) and/or larger investor base (Barber and Odean 2007). According to Merton 

(1987), an improvement in investor awareness and investor base results in more efficient risk 

sharing, which decreases the firm’s cost of equity capital.  

 Nevertheless, the core literature suggests that extraverted CEOs have significantly higher 

risk-taking propensity (Nettle 2005; Nicholson et al. 2005), as evidenced by their highly 

aggressive M&A strategy (Malhotra et al. 2018). Firms managed by extraverts also tend to have 

greater investments in organizational and human capital resources capital (Oh, Kim, and Van 

Iddekinge 2015). Extraverted CEOs have larger networks (Morrone-Strupinsky and Depue 2004; 

Malhotra et al. 2018), champion a more positive social environment (Eaton and Funder 2003), 



10 

and depend significantly on their optimism to motivate employees and attain collective goals 

(Watson and Clark 1997). This implies that during a turnover when an extraverted CEO is 

replaced by a less extraverted CEO, the likelihood increases that employee motivation, retention, 

and zeal to achieve collective goals will decline (Green, Jame, and Lock 2018). Against this 

background, Adebambo et al. (2019) find that extraverted CEOs have higher risk-taking 

propensity, which translates into higher cost of equity capital. In addition, the greater 

organizational capital associated with extraverted CEOs makes their firms riskier and 

consequently leads to a higher cost of equity capital. Simply, the greater exposure to 

organizational capital risk induces shareholders to perceive these firms as highly risky because 

shareholders must allocate a greater percentage of their cash flows to key talent (Eisfeldt and 

Papanikolaou 2013). This perceived risk tends to be particularly high when key talent has greater 

outside opportunities. As such, firms managed by extraverted CEOs tend to exhibit lower 

valuation and lower equity issuance. 

 We contend that although analysts issue more favorable forecasts for extraverted CEOs 

(Becker, Medjedovic, and Merkle 2019), such CEOs often require external funding to meet their 

greater acquisition and investment goals (Malhotra et al. 2018) and settle their higher salaries 

and compensation contracts (Green, Jame, and Lock 2018). However, because firms with 

relatively extraverted CEOs experience less turnover, take greater risks, and have higher 

organizational capital risk, they tend to have greater cost of equity capital (Oh, Kim, and Van 

Iddekinge 2015; Green, Jame, and Lock 2018). Accordingly, such firms tend to exhibit lower 

valuations and lower equity issuance (Adebambo et al. 2019). We argue that such firms tend to 

rely more on debt issuance, which leads to greater debt levels in their capital structure. From this 

perspective, we hypothesize that such extraverted CEOs are more likely to adopt a higher 

leverage policy, even beyond the optimal level, to attain their investment goals and protect their 

job security. However, despite the importance of CEOs’ characteristics on strategic firm choices, 



11 

there is limited understanding of the effects of CEO extraversion on capital structure decisions, 

and our article sheds light on this. 

III. Methodology 

Estimation Method 

In this section, we model the empirical relation using various econometric models. First, we 

assess the importance of CEO extraversion on financial leverage by employing the static model 

of firm leverage with time-invariant and firm-level effects. Specifically, we employ the 

following econometric framework:  

,                 (1) 

where i denotes firm i and t denotes fiscal year. Leverage is the firm-level measures of financial 

leverage as defined in Table 1; Extrav measures how energetic, urgent, assertive, sociable, 

attention seeking, domineering, and stimulating the CEO is in the company of others by year t; X 

is the vector of the control variables employed in our analysis; α and β are parameters; ωi is a 

firm-specific effect; and μt is a year fixed effect. All estimated standard errors are clustered at the 

industry level to ensure that observations are independent across industries but not necessarily 

independent within industries. This is appropriate given that CEOs’ extraversion may manifest at 

the industry level, and thus the regression errors may be correlated within industry groups. In 

addition, to account for heteroskedasticity, clustering at the industry level addresses the concerns 

that the residuals may be (1) serially correlated within a firm and (2) correlated across firms 

within the same industry.  

 Nevertheless, changes in market conditions and shocks to income as well as new 

investments and business growth may move firms away from their optimal capital structure 

levels. Indeed, in an imperfect world with transaction costs, the rapid adjustment of the capital 
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structure toward the optimal level is often costly (Myers 1984). Therefore, firms tend to work 

their way back toward their target capital structure over time (see, e.g., Flannery and Rangan 

2006; Altuntas, Berry-Stölzle, and Wende 2015). Taking this into consideration, we proceed by 

estimating a partial adjustment model of firm leverage: 

 ,        (2) 

where  denotes the actual leverage of firm i in year t,  is the sample 

average of the model described in equation (1) and can be interpreted as the firm’s target or 

desired leverage level, and λ is the adjustment parameter (where 0 < λ < 1). Because the target 

leverage is unobservable, we model firms’ target leverage as a function of observable firm-level 

factors, interaction effects between the firm- and industry-level factors, and time-invariant firm-

specific effects. This results in the following econometric specification: 

  ,           (3) 

where  is the set of one-year lagged firm-level variables from equation (1),  is a 

specific one-year lagged industry-level factor,  are the industry–firm interaction 

effects, and is the firm-specific effect. To control for time-varying executive and control 

conditions, we include the one-year lagged measures of our CEO and Big Five controls in the 

model. 

 Substituting equation (3) into the partial adjustment specification equation (2) and 

solving for  yields the following specification:  

(4)          
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where λ denotes the adjustment coefficient and (1 − λ) is the speed of adjustment. This dynamic 

panel model requires special treatment in short panels to avoid a biased adjustment speed 

estimate (Öztekin and Flannery 2012). Equation (4) accounts for the potentially dynamic nature 

of the firm’s capital structure and its unobserved heterogeneity. We find similar results using the 

two-step generalized method of moments (GMM) approach (Blundell and Bond 1998).  

Data and Measurement of Variables 

 Firm Financial Leverage. For our dependent variable Leverage, we use four key 

measures: (1) net book leverage (NBLev), (2) net market leverage (NMLev), (3) book leverage 

(BLev), and (4) market leverage (MLev). This ensures that our results are robust and clearly 

reflect the actual changes in financial leverage. See Table 1 for measurement and definitions.  

 CEO Extraversion. The psychology and computational linguistics literatures highlight 

several personality markers in language that have recently been widely used in the finance and 

accounting literatures to explain various firm outcomes, for example, from CEO and manager 

performance and compensation, to M&A activity and risk-taking behavior, to the cost of equity 

financing for firms (Green, Jame, and Lock 2018; Gow et al. 2016; Malhotra et al. 2018; 

Adebambo et al. 2019). Generally, psychologists evaluate personality traits across the Big Five 

dimensions—extraversion, emotional stability, agreeableness, conscientiousness, and openness 

to experience (Norman 1963; John and Srivastava 1999)—culminating in the Big Five Model, 

which has been applied extensively in the literature. We concentrate on extraversion, the most 

emphasized dimension among the Big Five linked to leadership and can be easily inferred from a 

person’s communication style (Dewaele and Furnham 1999; Green, Jame, and Lock 2018). 

 We use the enhanced personality algorithms that Mairesse et al. (2007) advance to 

measure the Big Five personality traits via computerized textual analysis. The algorithm 

combines features from the Linguistic Inquiry and Word Count (LIWC) database (created by 
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James W. Pennebaker, www.liwc.net) and the Medical Research Council (MRC) 

Psycholinguistic database (Coltheart 1981). Mairesse et al. employ four algorithms (based on 

linear regression, support vector machine regression, and tree-based methods) and find that the 

LIWC and MRC linguistic features such as affective or emotional processes, anger, metaphysical 

issues, negative emotions, physical states and functions, positive feelings, religion, swear words, 

imageability, meaningfulness, word count, and language frequency have a significant and 

positive relation with extraversion (at the 1% confidence level). However, extraversion is 

adversely affected by assent words and word uniqueness. Specifically, extraverts generally favor 

words that are emotionally induced and can be easily visualized. Additionally, they are 

characterized by greater verbosity, more common language, and less word uniqueness (overly 

repeating themselves) (Green, Jame, and Lock 2018). 

 The algorithm is applied and independently validated in the conference call setting to 

analyze firm outcomes (see Green, Jame, and Lock 2018; Malhotra et al. 2018).3 Hence, we 

follow these studies to measure our extraversion scores. To measure CEO extraversion, we apply 

the four linguistic algorithms to analyze CEOs’ spoken language in the Q&A portion of 

conference calls. We collect conference call transcripts spanning 2000–2015 from Thomson 

Reuters Street Events. Essentially, the structure of conference call transcripts comprises three 

sections: the call participants list, management discussion, and the Q&A section. We concentrate 

on the dialogue from the Q&A section given that the management discussion section may be 

scripted by other parties, which makes it less suitable for assessing personality (Hollander, 

Pronk, and Roelofsen 2010; Green, Jame, and Lock 2018). The Q&A section, in contrast, is 

spontaneous. Practically, the executives’ spoken language in response to analyst questions is 

                                                                 

 3Please see Green, Jame, and Lock (2018, Internet Appendix Section IA.1) for details on 

the mechanics of the four algorithms. 
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unscripted because analyst questions tend to be direct, complex, and unanticipated (Matsumoto, 

Pronk, and Roelofsen 2011). Furthermore, the complex and stressful conditions during the Q&A 

section allow for differences in extraversion (language spoken) to be more readily observed 

(Gow et al. 2016; Malhotra et al. 2018).  

 For each CEO with at least three conference call appearances, we first construct the call-

level extraversion measure as in Green, Jame, and Lock (2018). This call-level extraversion is 

computed as the extraversion score of the CEO based on his/her speech in the Q&A section of a 

conference call estimated from each of the four linguistic algorithms. Subsequently, we 

computed an aggregated extraversion score (i.e., AggExtrav) as the weighted average call-level 

extraversion based on all calls, where each call is weighted by the number of words spoken on 

the call by the CEO. We weight by word count to allow extraversion scores to be more 

accurately estimated for longer texts. The core measure of CEO extraversion is computed as the 

weighted average residuals from the following specification: 

 

 

(5) 

The variables are defined in Table 1. 

 The residuals capture the portion of CEO extraversion not influenced by firm 

performance or other firm characteristics at the time of the call. This represents a much cleaner 

measure of extraversion as it reflects a stable personality trait and not extraversion that changes 

with firm fundamentals. The residuals from each conference call are weighted by the number of 

words spoken in the Q&A section of the call by the CEO (Green, Jame, and Lock 2018). 
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Therefore, the extraversion score derived is a time-invariant manager fixed effect. We measure 

the other Big Five personality traits analogously. 

 We then hand-match the CEO names extracted from the transcripts to the CEO names in 

the ExecuComp database by name and six-digit CUSIP. To enhance quality, we also match the 

company ticker and name from the call transcript to the ticker and name in ExecuComp. 

Furthermore, we filter out nonexact name matches in our sample to obtain the final matched 

pairs. The initial sample of CEO–call observations comprise 35,225 observations on 2,352 

unique CEOs. We require the firms to have complete Center for Research in Security Prices 

(CRSP), Compustat, Institutional Brokers’ Estimate System (IBES), and ExecuComp data. 

Furthermore, we include only executives who appear in at least three calls. We also exclude 

financials (SIC codes 6000–6799), utilities (SIC codes 4900–4949), and firms incorporated 

outside the United States. This leaves a final sample of 8,474 firm-year observations comprising 

882 unique CEOs in 902 publicly traded U.S. firms for which the variables for capital structure 

analysis can be constructed. 

 Control Variables. In line with the literature (e.g., Liao, Mukherjee, and Wang 2015; 

Danso et al. 2019; Jiao, Nishihara, and Zhang 2019), we control for other conventional firm-

level, board and CEO-specific variables that are likely to affect capital structure. These include 

firm size, Tobin’s Q, return on assets, asset tangibility, earnings volatility, financial constraints, 

investment, R&D intensity, and a proxy for whether the firm pays common dividends. We also 

incorporate controls for CEO characteristics (duality, compensation, tenure, age, and gender) and 

the other Big Five personality traits (emotional stability, conscientiousness, openness, and 

agreeableness). Including these controls addresses residual endogeneity concerns that executive 

characteristics/traits may drive extraversion (Green, Jame, and Lock 2018) as well as firm 
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financing decisions (Cain and McKeon 2016; Faccio, Marchica, and Mura 2016), and thus cause 

a spurious association between financial leverage and executive extraversion.  

IV. Results and Discussion 

Descriptive Statistics and Bivariate Correlations 

In Table 2, we present the descriptive statistics of the variables for our empirical analysis. Our 

main measure of CEO extraversion (Extrav) has a mean value of 0.23 and a standard deviation of 

0.71. This variable has minimum and maximum values of −3.36 and 2.38, respectively. The 

alternative measure of extraversion (i.e., AggExtrav) has a mean value of 4.16 and a standard 

deviation of 0.38. In general, our measures of CEO extraversion show high levels of variability. 

In addition, the mean values of the leverage measures NBLev, NMLev, BLev, and MLev are 0.02, 

0.03, 0.20, and 0.10 with standard deviations of 0.31, 0.14, 0.22, and 0.12, respectively. In 

relation to the control variables, a few findings are worth pointing out. First, the mean value of 

Size is 7.26 with a standard deviation of 1.55. This variable has minimum and maximum values 

of 2.30 and 13.59, respectively, signifying a high degree of heterogeneity among the firms 

investigated. Also, the average age of the CEOs is 52.91 with a standard deviation of 7.27. This 

variable has minimum and maximum values of 30 and 80, respectively, suggesting high levels of 

heterogeneity in the ages of the CEOs of the sampled firms.  

 Turning to Table 3, we present the correlations between the variables used in our study. 

The correlations between our key measures of extraversion (Extrav and AggExtrav) are high 

(0.98), indicating that both measures capture a similar construct (CEO extraversion). Likewise, 

the correlations between our four leverage measures are high, indicating that these dependent 

variables also capture similar information (leverage). We note that the correlations between the 

extraversion and leverage variables are positive and significant at the 1% level. In all, the 

evidence from the correlation matrix, as well as the descriptive statistics, indicates that our 
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sample firms do not appear to suffer from serious issues such as limited variation and 

heterogeneity or large outliers. 

CEO Extraversion and Capital Structure 

In Table 4, we present the empirical results of the impact of CEO extraversion on the four 

measures of leverage. Models 1–6 report the results for net book leverage and net market 

leverage, and highlight the accumulated financial flexibility from cash holdings. Models 7–12 for 

book leverage and market leverage act as robustness checks on the earlier models. All models 

incorporate firm and year fixed effects.4 For each leverage measure, the second model 

incorporates conventional firm-specific controls, and the third model introduces the CEO and 

Big Five controls. In models 3, 6, 9, and 12, our results indicate that CEO extraversion has a 

positive and significant impact on the different measures of firm leverage (at the 1% level). This 

significant impact persists regardless of whether we introduce the control variables. The 

estimated coefficients indicate that, economically, a rise in CEO extraversion induces an increase 

in firm’s ratio of total debt (net of cash holdings) per dollar of book (market) assets by 16 (8.5) 

cents, which signifies a 51.61% (60.71%) increase relative to the sample standard deviation for 

net book (market) leverage of 0.31 (0.14). The two other standard leverage measures (book 

leverage: 48.18%, market leverage: 55%) confirm our main hypothesis that an increase in CEO 

extraversion is an indication of greater investments in acquisitions and risk taking (e.g., Judge et 

al. 2002) and thus should lead the firm to lever up by taking on more debt.  

 In Table 5, we further validate our results by using an alternative measure of CEO 

extraversion (AggExtrav) on the four measures of leverage. The coefficients of AggExtrav on the 

four leverage measures remain positive and statistically significant at the 1% level in all models, 

                                                                 

 4All results in this article are similar if we cluster at the firm level instead of the industry 

level. 
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again suggesting that CEO extraversion increases firm leverage. Collectively, the larger 

economic effect of CEO extraversion on net leverage relative to total leverage highlights the fact 

that extraverted CEOs also affect firm cash holdings. Thus, although our net leverage results may 

be largely explained by changes in debt financing, the same cannot be said for total leverage, 

which includes cash holdings. A possible explanation for this outcome is that the presence of 

agency problems, expectation of future cash flows, and/or cheap external financing ensures that 

cash influx increases debt accumulation (Jensen 1986; Gamba and Triantis 2008). This confirms 

the position of Frésard (2010) that cash and debt play strategic roles, particularly in influencing 

competitive outcomes.  

Robustness Tests 

 CEO Extraversion and New Debt Issues. In this section, we provide more evidence to 

show that when CEO extraversion is high, firms do indeed increase their borrowing, which 

increases the strategic benefits of unused debt capacity (Kochhar and Hitt 1998). Specifically, we 

examine how CEO extraversion drives new debt issues. Our measure of the firm’s new debt 

issues follows Danso et al. (2019). First, we deduct the value of the firms’ leverage value for the 

previous year (t−1) from the leverage value for the current year (t). Then, we use the dummy 

variable, an indicator equal to 1 if the difference between the two values [t − (t−1)] is positive, 

and 0 otherwise, to capture new debt issuance. The results are reported in Table 6, where all 

regressions incorporate firm and year fixed effects. The results remain positive and statistically 

significant at the 1% level, indicating that CEO extraversion drives new debt issues. Collectively, 

this result confirms the robustness of our earlier findings that firms managed by extraverted 

CEOs tend to exhibit lower valuations and lower equity issuance and hence tend to rely more on 

debt issuance, which leads to greater debt levels in their capital structure.   

 CEO Extraversion and the Speed of Adjustment. In Table 7, we present results for target 

leverage regressions estimated on our full sample. We document the extent and speed of 
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adjustment by firms with extraverted CEOs toward their optimal capital structure. As discussed 

earlier, we expect firms with highly extraverted CEOs to have a higher cost of equity capital 

(Adebambo et al. 2019). However, extraverted CEOs tend to exhibit greater trust and affiliation 

tendencies, which enables them and their firms to develop more and better relationships as well 

as to create and take advantage of opportunities (Lee, Dean, and Jung 2008; Chan and Cheung 

2016). Hence, we expect firms managed by extraverted CEOs to use less equity financing and 

thus have a higher target leverage. We confirm that firms with extraverted CEOs adjust faster to 

their target leverage ratios. This is especially important given that evidence suggests that market 

timing considerations may drive a firm’s issuance of securities (see Alti 2006; Hovakimian 2006; 

Hovakimian and Li 2011).  

 Our results reveal that the coefficient of target leverage is positive and significant at the 

1% level. The coefficient of the lagged leverage variables is positive and significant across all 

model specifications. The speed of the adjustment parameter λ is measured based on equation (4) 

as one minus the estimated coefficient of the lagged leverage variable. From Table 7, the average 

speed of adjustment across the four even-numbered model specifications ranges between 0.494 

and 0.441 (total debt net of cash holdings – book and market) and 0.386 and 0.389 (book 

leverage and market leverage). This indicates that firms with extraverted CEOs close on average 

between 44% and 49% (debt net of cash holdings) and about 39% (book and market leverage) of 

the gap between current and desired leverage per year. The adjustment coefficients are very high, 

indicating that the dynamics implied by our model are not rejected and that firms adjust 

relatively quickly toward their target leverage ratios when they are managed by extraverted 

CEOs. The high implied adjustment speed indicates that the typical firm under the leadership of 

an extraverted CEO removes about half of the effect of a shock on its book and market leverage 

within a year. A possible explanation for the high adjustment speed is that the cost of deviating 

from target leverage levels is greater than the cost of adjusting the debt ratio, and that firms’ 



21 

leverage levels are persistent over time (Ozkan 2001). Where the cost of being in disequilibrium 

exceeds the adjustment cost, the estimated adjustment coefficient should be close to zero (Gaud 

et al. 2005). Additionally, such a rapid adjustment toward a firm-specific capital ratio shows that 

the pecking order or market timing does not dominate the capital structure decisions of firms 

managed by extraverted CEOs (Flannery and Rangan 2006). 

Addressing Potential Endogeneity  

In this section, we deal with possible endogeneity problems that are likely to affect our results. 

Indeed, the regression of CEOs’ characteristics on corporate policies is a classic example of a 

regression that is likely to suffer from all three endogeneity problems: omitted variables, reverse 

causality, and measurement error. For example, firm performance may drive both CEO 

extraversion via their confidence levels (O’Reilly, Doerr, and Chatman 2018) and the zeal to 

accumulate financial leverage. Likewise, a measurement error in the CEO extraversion variable 

may affect the extraversion–leverage relation. Where a mismeasurement exists, the empirical 

model may produce biased and unreliable regression coefficients. To deal with these potential 

endogeneity concerns, we reestimate our main models by employing a two-step GMM approach 

(Blundell and Bond 1998).  

 Table 8 reports the two-step estimation results with GMM standard errors. As before, we 

observe that the coefficients for CEO extraversion remain positive and significant at the 1% level 

across all four leverage models. Also, our diagnostic tests confirm the relevance and validity of 

our tests.5 On the basis of these results, we can confidently conclude that our findings in Tables 4 

                                                                 
 5The Hansen J-statistic p-values are all in excess of 0.1, implying that the overidentifying 

restrictions are valid (Baum, Schaffer, and Stillman 2003). Also, the Kleibergen–Paap rk Wald 

F-statistics, compared with the Stock–Yogo IV critical values, rule out instrumentation biases: 

they are all larger than the rule-of-thumb minimum of 10 (Baum 2006). 
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and 5—that firms managed by highly extraverted CEOs use greater leverage—are not plagued 

by endogeneity. 

CFO Extraversion and Leverage 

In this section, we provide robust evidence to show that high extraversion is indeed associated 

with greater debt accumulation. Specifically, we examine how CFO extraversion drives firm 

leverage. To measure CFO extraversion, we apply a similar methodology as indicated earlier and 

use the four linguistic algorithms to analyze the CFOs’ spoken language in the Q&A portion of 

conference calls.  

 Table 9 reports the results from this analysis. Panels A and B report the effect of CFO 

extraversion on leverage (net book and net market) and new debt issuance, respectively. The 

estimated coefficient is positive and statistically significant at the 1% level. A 1% increase in 

CFO extraversion is associated with an increase in total debt (net of cash holdings) per dollar of 

book (market) assets of 0.288% (0.222%). In addition, Panel B shows that a 1% increase in CFO 

extraversion drives new debt issues per dollar of book (market) assets by about 0.115% 

(0.124%). Panel C documents the extent and speed of adjustment by firms with extraverted 

CFOs toward their firms’ optimal capital structure. Indeed, the coefficient of target leverage is 

positive and significant at the 1% level. The coefficient of the lagged leverage variables is also 

positive and significant across all model specifications. The average speed of adjustment ranges 

between 0.518 (book) and 0.556 (market), indicating that, on average, firms with extraverted 

CEOs close between 52% and 56% of the gap between current and desired leverage per year. 

Taken together, the results suggest that extraversion matters for firms’ debt accumulation. The 

higher adjustment coefficients for CEOs (Table 7) relative to CFOs (Table 9) indicates that firms 

adjust relatively quickly toward their target leverage ratios when they are managed by 

extraverted CEOs. 
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Examination of Alternative Explanations for the Results 

 Tax Benefits of Debt. The evidence so far indicates that CEO extraversion drives greater 

firm leverage, and this effect is particularly true when the firm has unused debt capacity to reap 

strategic debt benefits. Nevertheless, another channel through which CEO extraversion may 

drive firms to accumulate more debt is supported by the trade-off models of capital structure, 

which assert that firms choose their optimal amount of leverage by balancing the costs (e.g., 

deadweight bankruptcy costs) against the benefits (e.g., tax benefits or decreases in agency costs) 

of increased debt (Lemmon and Zender 2010; Klasa et al. 2018). The static trade-off models that 

embrace agency costs suggest that financing policies matter because they influence the resources 

under a manager’s control (Morellec 2004). However, the dynamic models propose that new 

debt issuance is preferable to equity issuance when the gains from increasing leverage outweigh 

the adjustment/transaction costs (Hovakimian and Li 2011). Typically, firms with unused debt 

capacity actively rebalance their capital structure by using greater leverage to reap the tax gains 

associated with debt financing. Furthermore, the agency theory argues that debt acts as a 

disciplinary tool that mitigates the agency problems of free cash flow (Frank and Goyal 2009). In 

these contexts, greater gains from tax or the expectation of greater external monitoring could bias 

the suggestion that firms increase financial leverage when the CEO is highly extraverted. We 

perform several tests to examine whether greater gains from tax may alter the extraversion–

leverage inferences. 

 In Table 10, we follow Klasa et al. (2018) and augment our baseline specification 

regressing leverage on the extraversion indicator to include interactions between the indicator 

and the firm’s marginal tax rate (measured as in Blouin, Core, and Guay 2010) or proxies for the 

existence of nondebt tax shields (depreciation/assets, tax loss carryforwards/assets, and 

investment tax credits/assets). We estimate models without control variables, although including 

the control variables does not change the core results. We observe that the significant impact of 



24 

CEO extraversion on financial leverage remains unaffected (positive and significant). However, 

the coefficients on all interaction variables are statistically insignificant. This indicates that the 

agency costs of managerial discretion and/or stockholder–bondholder conflicts arising from CEO 

extraversion are vital determinants of financial leverage relative to tax incentives.  

 Financial Crisis. We next examine whether the 2008 global financial crisis affected 

firm/executive behavior and consequently leveraged accumulation. In the wake of the crisis, 

personality traits such as narcissism and overconfidence, traits closely linked to more extraverted 

individuals (Brown, Budzek, and Tamborski 2009; O’Reilly, Doerr, and Chatman 2018), were 

blamed for increasing firm vulnerability via the aggressive compensation structure of risk-taking 

managers (Li and Tang 2010; Guo, Jalal, and Khaksari 2015; Humphery-Jenner et al. 2016). 

Patel and Cooper (2014) contend that firms managed by narcissistic CEOs took greater risks 

particularly during the financial crisis because such CEOs were less fearful of being punished or 

sacked. As such, these firms became susceptible to shocks during the crisis but recovered better 

after the crisis with improved performance. Also, Buyl, Boone, and Wade (2017) argue that 

although narcissistic CEOs took greater risks before the financial crisis, their firms performed 

poorly after the crisis. Overconfident CEOs also accumulated greater leverage before the crisis, 

which made these firms vulnerable to shocks during the crisis (Ho et al. 2016). In this section we 

build on these arguments to empirically test whether the 2007–2009 crisis influenced the 

extraversion–leverage relation among U.S. firms. We modify our baseline specification to test 

the differential impact of the marginal effects of CEO extraversion precrisis, during crisis, and 

postcrisis. Specifically, we include precrisis, during crisis, and postcrisis dummy variables and 

their interactions with the extraversion indicator in the regression models. We present the results 

in Table 11. All models incorporate firm and year fixed effects. 
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 We observe that, in general, the impact of CEO extraversion on firm leverage manifests 

significantly during the crisis and postcrisis periods. Though the positive relation persists under 

all three subsample periods, statistical significance is at the 1% level during the crisis and 

postcrisis but is at the 5% level precrisis. Also, the predicted impact (measured by the size of the 

coefficients) of the interaction variables on all four measures of leverage is higher during the 

crisis and postcrisis periods. This implies that the adverse effects of the financial crisis induced 

extraverted CEOs and their firms to accumulate more leverage. A probable explanation for the 

greater estimated overconfidence impact during the crisis and postcrisis is that because firms 

managed by highly extraverted CEOs take greater risks, have lower CEO job turnover rate, and 

have higher organizational capital risk, they experienced the adverse consequences of the crisis 

more than their counterparts. However, because of their greater flexibility and ability to promptly 

initiate strategic change (Nadkarni and Hermann 2010) to mitigate these adverse consequences 

and to support their high acquisition, investment, and performance motives, they tended to rely 

more on external finance and in this case debt issuance. Moreover, following robust regulations 

over the crisis period and the improved performance after the crisis (Patel and Cooper 2014), it is 

not surprising to observe a highly significant postcrisis interaction effect, an indication that 

extraverted CEOs engaged in more acquisitions effectively because of their ambition to get 

ahead (Oh and Berry 2009)..] These findings are also consistent with the position of O’Reilly, 

Doerr, and Chatman (2018) that among CEOs, those who are more extraverted take greater risks 

because they are both overly confident about their private judgment and believe themselves to be 

less vulnerable to being penalized for their overconfidence (Campbell, Goodie, and Foster 2004), 

thus making their firms more susceptible to external shocks such as a financial crisis. 

 Other Firm-Specific Explanations: Firm Size, Growth Prospects, Collateral, and 

Competition. Capital structure decisions may be driven by firm size, although the empirical 

results are mixed (see Booth et al. 2001; Frank and Goyal 2003; Anwar and Sun 2015). The 
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agency theory postulates that large firms have higher agency costs relative to small firms and 

therefore issuing debt is a means of ensuring that managers are monitored by outsiders to reduce 

agency conflicts (Anwar and Sun 2015). In contrast, the pecking order theory contends that large 

firm size implies high costs associated with information asymmetry, which limits the firm’s 

ability to access external finance, thus implying a negative firm size–leverage nexus (Myers and 

Majluf 1984; Frank and Goyal 2003). Following these arguments, we provide robust results on 

the effect of firm size in the capital structure literature by examining whether size moderates the 

extraversion–leverage nexus.  

 In Table 12, we augment our baseline specification to include interactions between the 

extraversion indicator and variables for firm size, and large firm dummy (i.e. equal to one if the 

firm’s size is above median value, and zero otherwise). We estimate models without control 

variables, but including control variables does not change the core results. All regressions 

incorporate firm and year fixed effects. We observe that the estimated positive impact of CEO 

extraversion on all four leverage measures remains unaffected. The coefficients on all the 

extraversion–size interaction variables are positive and statistically significant. To explore this 

outcome further, the high versus low subsample result indicates that the coefficients on all the 

extraversion–size interaction variables are positive and statistically significant (at the 1% level) 

for larger firms. A key explanation for these results is that firm size could be a proxy for firm’s 

learning (Navaretti, Castellani, and Pieri 2014) and/or CEO power over corporate financing 

decisions. Moreover, larger firm size affords executives greater visibility and prestige (Adams 

and Ferreira 2007) as well as higher compensation (Ryan and Wiggins 2004) to achieve their 

acquisition and investment goals. Extraverted CEOs have greater preference for larger 

acquisition and investment deals that are complex and more likely to affect their firms as a whole 

(Malhotra et al. 2018), and those that enable them to exert greater influence on more diverse 

stakeholders (Chatterjee 2009; Ellis et al. 2011). As such, compared with smaller deals, these 
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larger acquisition and investment deals require greater external financing, which may be possible 

only when their firms are large. This also confirms the position of Green, Jame, and Lock (2018) 

that extraverts are overrepresented at large firms and growing firms, both of which tend to be 

more visible, have greater investment opportunities, and offer higher executive compensation 

(Smith and Watts 1992; Murphy 1999).  

 Also, debt necessitates managerial commitments (e.g., Jensen 1986). Therefore, the 

literature suggests that leverage constrains investment and therefore firms characterized by 

valuable growth opportunities should accumulate less debt to mitigate the risk of being forced to 

forego some of these opportunities (Ahn, Denis, and Denis 2006). Moreover, debt increases 

(decreases) value for firms with low (high) growth opportunities because high-growth-

opportunity firms have greater levels of information asymmetry (Fosu et al. 2016). Thus, 

following these arguments, we provide further tests on the effect of firm growth in the capital 

structure literature by examining whether growth opportunities moderate the extraversion–

leverage nexus.  

 In Table 13, we augment our baseline specification to include interactions between the 

extraversion indicator and variables for firm growth opportunities (Tobin’s Q; Ahn, Denis, and 

Denis 2006) and high growth dummy (i.e. equal to one if the Tobin’s Q is above median value, 

and zero otherwise). We observe that the estimated positive impact of CEO extraversion on all 

four leverage measures remains unaffected. The coefficients on all the growth prospect and the 

extraversion–growth interaction variables are negative and statistically significant (at the 1% 

level), which is confirmed by the high- versus low-growth subsample results. Key explanations 

for this result are that CEO extraversion particularly matters for capital structure adjustment in 

low-growth-opportunity firms. Given that extraverted CEOs have an innate affinity for risk 

taking (Judge et. al. 2002), firms without valuable growth opportunities should choose higher 
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leverage to bond themselves not to waste cash flow on unprofitable investment opportunities. 

Simply, if higher leverage forces extraverted CEOs in low-growth firms to avoid wasting free 

cash flows, higher extraversion should be associated with higher leverage among these firms. 

Moreover, if higher leverage leads to underinvestment in high-growth-opportunity firms, 

extraverted CEOs should choose low leverage to overcome the risk of being forced to forgo their 

greater acquisition and investment goals (Malhotra et al. 2018) and to settle their higher salaries 

and compensation contracts (Green, Jame, and Lock 2018). Therefore, firms with extraverted 

CEOs and valuable growth opportunities may choose to issue equity in their marginal financing 

decisions. 

 In Table 14, we examine whether the enforcement of payments is vital for firm financing 

of extraverted CEOs based on their ability to collateralize promises to pay with tangible assets. 

Typically, firms use both tangible and intangible capital. However, enforcement constraints 

require that only tangible capital can be pledged as collateral and borrowed against, thus 

generating a premium on internal funds (Rampini and Viswanathan 2013; Li, Whited, and Wu 

2016). This is supported by the trade-off theory, which proposes that when firms collateralize 

tangible assets, they lessen the lenders’ risk by ensuring that lenders are secured during 

bankruptcy or financial distress (Harhoff and Körting 1998; Benmelech and Bergman 2009). 

Additionally, because collateral safeguards lenders from the moral hazard problem resulting 

from shareholder–lender conflicts (Jensen and Meckling 1976), collateral ability should lower 

the costs of secured borrowing and thus translate into more secured borrowing and increased tax 

shield exploitation. Thus, we augment our baseline specification to include interactions between 

the extraversion indicator and variables for collateral base, and high collateral base (>50P). To 

capture collateral ability, we follow the finance literature (Berger, Ofek, and Yermack 1997; 

Titman and Wessels 1988; Wen, Rwegasira, and Bilderbeek 2002) and use asset tangibility 

measured as the sum of net plant, property, and equipment, and inventory, scaled by total assets. 
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We estimate models without control variables, but including control variables does not change 

the core results. All regressions incorporate firm and year fixed effects. Again, the estimated 

positive impact of CEO extraversion on all four leverage measures remains unaffected. The 

coefficients on all the extraversion–collateral interaction variables are positive and statistically 

significant. Furthermore, the high versus low subsample results show that the coefficients on all 

the extraversion–collateral interaction variables are positive and statistically significant for firms 

with a high collateral base. A key explanation for these results is that firms that are managed by 

extraverted CEOs may find it advantageous to sell secured debt, particularly for their capital 

project financing needs (Williamson 1988). This also confirms the position of Myers and Majluf 

(1984) that issuing debt secured by tangible assets with known values mitigates information 

asymmetries and agency costs of lending. For this reason, firms with greater tangible assets that 

are more collateralizable may be expected to issue more debt to take advantage of this 

opportunity. It is therefore not surprising that firms with extraverted CEOs use greater leverage 

even beyond the optimal level.  

 In addition to the preceding, we examine whether product market competition can 

improve our understanding of the extraversion–leverage relation. Product market competition 

plays a pivotal role in influencing corporate strategies and internal governance mechanisms. 

Similarly, prior research emphasizes that financial leverage is imperative to how firms and other 

market participants behave in the product market, thereby affecting competitive and governance 

outcomes (e.g., Khanna and Tice 2005; Giroud and Mueller 2011). Although the strategic 

commitment theory suggests that leverage creates opportunities for firms to compete more 

aggressively in concentrated product markets because of limited liability, the long purse or 

predation theory posits that higher leverage can soften product market competition and thus 

increase rivalry predation in concentrated product markets (Bolton and Scharfstein 1990). To test 

whether product market competition matters for the extraversion–leverage relation, we use the 
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Boone Indicator6 (BI) (Boone 2008) to capture competition. The BI incorporates strong 

theoretical foundations and addresses competition due to a fall in entry barriers as well as the 

more aggressive behavior of incumbents. It also captures the dynamics and nonprice strategy in 

the market by recognizing that competition improves (weakens) the performance of efficient 

(inefficient) firms. Higher (lower) absolute values of the BI imply stronger (weaker) product 

market competition. We split the sample of firms into quantiles, with firms that fall in the top 

(bottom) half (50th percentile) quantile marked as firms in highly (less) competitive product 

markets or industries.   

 As reported in Table 15, the results confirm and complement our main findings that CEO 

extraversion and leverage are positively related. Nonetheless, regardless of whether we include 

control variables, the results show that the impact of extraversion on leverage (net book and net 

market) is significant at the 1% level for firms operating in highly competitive environments. In 

contrast, the impact is insignificant for firms managed by extraverted CEOs but operating in 

highly competitive product markets. Key explanations for these findings are that extraverted 

CEOs react to internal or external changes to maintain their target financing mix. Also, besides 

the predation mitigating benefits of competition, the discipline associated with high competition 

reinforces the disciplining effects of leverage, thus enabling extraverted CEOs to access greater 

                                                                 

 6 , 

where  is profit (measured as sales revenue less cost of goods sold of firm i in industry j 

divided by its total assets,  is the natural logarithm of the marginal cost (approximated as 

the cost of goods sold divided by sales revenue) of firm i in industry j,  are dummy variables 

for years 1 to T, and  is the error term.  is the time-varying BI parameter, which is negative 

and reflects the fact that more efficient firms have higher profitability. 
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debt. Moreover, product market competition is a substitute for internal governance that mitigates 

agency costs and managerial slack by ensuring that firms in more competitive industries are 

punished more harshly for inefficient conduct (Giroud and Mueller 2011). Overall, our results 

suggest that in the absence of competitive pressures from the product market, weak governance 

gives rise to agency costs. Therefore, where product market competition can either complement 

or substitute for some internal corporate governance mechanisms, firms with extraverted CEOs 

that operate in noncompetitive industries—where the lack of competitive pressure curbs 

incentives to enforce discipline on managers—should have low leverage because higher leverage 

signals their inability to sustain investments in the future when debt commitments increase. 

V. Conclusion 

The role of CEOs’ personality traits in influencing their corporate decision making has long been 

noted in the literature. Yet relatively little attention has been given to the implications of CEO 

extraversion on capital structure choice. Therefore, anchored in the upper echelons theory, we 

shed light on the effects of CEO extraversion on capital structure decisions. Employing a large 

sample of data from U.S. firms, we find that CEO extraversion exerts a positive and significant 

influence on leverage. Thus, firms with extraverted CEOs tend to increase their leverage. Further 

analysis indicates that firms with extraverted CEOs adjust toward target leverage levels at a 

faster speed and that CEO extraversion is a vital determinant of financial leverage relative to tax 

incentives.  

 We also observe that the relation between CEO extraversion and financial leverage is 

more pronounced during crisis and postcrisis periods than during the precrisis period. Our 

findings suggest that the CEO’s extraversion–leverage relation is moderated by firm size and 

collaterization but attenuated by growth opportunities.  



32 

 Our results are robust to alternative measures of CEOs’ extraversion, leverage, and 

endogeneity concerns. Indeed, our article is the first to examine this extraversion–leverage nexus 

and, taken together, the overall evidence suggests that a CEO’s innate personality trait is 

imperative to the firm’s financing decisions. In this respect, our results are in line with studies 

showing that top managers’ psychological characteristics affects firms’ decisions and outcomes 

(e.g., Becker, Medjedovic, and Merkle 2019). 
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TABLE 1. Description of Variables. 

 

Variable Description 

Independent variables 

Extrav 

 

Chief executive officer (CEO) extraversion is the weighted average residual 

extraversion across all calls, where each call is weighted by the number of words 

spoken in the question and answer (Q&A) section of the call by the CEO (Green, Jame, 

and Lock 2019)  

AggExtrav Aggregate extraversion is the weighted average measure of call extraversion, where 

each call is weighted by the number of words spoken in the Q&A section of the call by 

the executive 

Dependent variables 

NBLev Net book leverage is the summation of the book value of long-term debt and debt in 

current liabilities minus cash holdings divided by book value of assets  

NMLev Net market leverage is the book value of long-term debt plus debt in current liabilities 

minus cash holdings divided by market value of assets  

BLev Book leverage and market leverage are analogously defined, except that for book 

leverage, cash holdings are not subtracted in the numerator (i.e., cash holdings are not 

subtracted from total debt) 

MLev For market leverage, cash holdings are subtracted in the numerator (total debt) 

 

Firm-specific controls 

Firm Size Natural logarithm of the book value of total assets  

Tobin Q 

 

Market value of assets divided by the book value of assets. It proxies for growth 

prospects  

ROA Return on assets  is operating income before depreciation divided by the book value of 

assets. It proxies for profitability and the availability of internal funds  

Liquidity Book value of current assets divided by the book value of current liabilities  

CFVol 

 

Cash-flow volatility is the standard deviation of a firm’s return on assets over the 

previous five years (to be included in the sample, a firm must have at least three years 

of data during the prior five years). It proxies for the likelihood of financial distress  

Dividend  

 

Indicator variable equal to 1 if a firm pays common dividends, and 0 otherwise. It also 

proxies for financial constraints  

Tax Total income tax divided by pretax income 

Investment 
 

Net capital expenditure (capital expenditure minus depreciation) divided by the book 

value of total property, plant, and equipment 

Complexity Complexity of operations is the natural logarithm of the book value of total inventory 

 

CEO-specific controls 

Board Chair 
 

Indicator variable equal to 1 if the CEO is also the chairperson of the board of directors 

as of the end of the first fiscal year. The dual role also proxies for CEO power as well 

as the difficulty and complexity of CEO’s job  

CEO Age CEO’s age at the time he/she becomes CEO 

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

CEO Tenure 
 

Natural logarithm of number of years the CEO has served in the position as of the end 

of the fiscal year. It is an additional proxy for CEO power 

Compensation 

 

Natural logarithm of CEO’s total compensation over the fiscal year. The sum of salary, 

bonus, total value of restricted stock granted, total value of stock options granted 

(following Black and Scholes, 1973), long-term incentive payouts, and other 

compensation 

Optimism 
 

Indicator variable equal to 1 if the CEO holds options with average moneyness of at 

least 67% during the fiscal year  

High Optimism 

 

Indicator variable equal to 1 if the CEO hold options with average moneyness of at 

least 100% during the fiscal year 

Big Five traits 
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EmoStab Emotional stability is the weighted average call-level measure of emotional stability 

  

Conscient Conscientiousness is the weighted average call-level measure of conscientiousness  

 

Openness Openness is the weighted average call-level measure of openness  

Agree Agreeableness is the weighted average call-level measure of agreeableness  

 

Residual extraversion specification 

Call Extraversion The average extraversion score across all four linguistic algorithms. 

Rett 

 

 

Return on the firm’s stock minus the value-weighted market return. The variable is 

segregated into Rett−63,t−2, which captures the returns in the quarter before the call (the 

past 2–63 trading days); Rett−1,t+1 captures the returns around the call; and Rett+2,t+63 

captures returns over the subsequent quarter 

Earnings Call 

 

Indicator variable equal to 1 if the conference call occurred during the four-day 

window [−1,2] around the earnings announcement (day 0) 

MBE 

 

Indicator variable equal to 1 if earnings meet or beat the consensus analyst forecast 

during the most recent quarter, and 0 for all non-earnings-related conference calls 

Surprise 

 

Indicator variable equal to 1 for the most recent earnings surprise, which captures the 

difference between quarterly earnings per share and the mean consensus analyst 

forecast scaled by the stock price at the beginning of the quarter, and 0 for all non-

earnings-related conference calls  

Loss 

 

Indicator variable equal to 1 for firms reporting negative earnings during the most 

recent quarter, and 0 for all non-earnings-related conference calls  

CEO The CEO fixed effect 

Qtr The quarter fixed effect 
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TABLE 2. Descriptive Statistics. 

Variable Mean 

Std. 

Dev. Min. Max. 25th Pctl. 50th Pctl. 75th Pctl. 

Extrav 0.23 0.71 -3.36 2.38 -0.20 0.21 0.64 

AggExtrav 4.16 0.38 2.26 5.26 3.94 4.16 4.38 

NBLev 0.02 0.31 -0.97 3.44 -0.18 0.05 0.23 

NMLev 0.03 0.14 -0.49 2.16 -0.06 0.02 0.11 

BLev 0.20 0.22 0.00 3.68 0.02 0.17 0.31 

MLev 0.10 0.12 0.00 2.33 0.01 0.07 0.15 

Firm Size 7.26 1.55 2.30 13.59 6.16 7.11 8.24 

Tobin Q 1.80 1.44 0.02 29.32 0.96 1.41 2.13 

ROA 0.14 0.12 -1.69 1.39 0.09 0.13 0.19 

Liquidity 2.64 2.15 0.20 42.05 1.46 2.08 3.07 

CFVol 0.05 0.06 0.00 1.66 0.02 0.03 0.05 

Dividend 0.43 0.50 0.00 1.00 0.00 0.00 1.00 

Tax 0.27 3.18 -167.43 165.33 0.20 0.32 0.37 

Investment -0.11 1.79 -137.44 5.17 -0.10 -0.01 0.07 

Complexity 4.93 1.89 -6.21 10.08 3.69 5.02 6.20 

Board Chair 0.87 0.33 0.00 1.00 1.00 1.00 1.00 

CEO Age 52.91 7.27 30.00 80.00 48.00 53.00 57.00 

Gender 0.96 0.19 0.00 1.00 1.00 1.00 1.00 

CEO Tenure 1.79 0.80 0.00 3.18 1.39 1.95 2.40 

Compensation 7.93 1.21 -6.91 12.84 7.26 8.00 8.70 

Optimism 0.48 0.50 0.00 1.00 0.00 0.00 1.00 

High Optimism 0.39 0.49 0.00 1.00 0.00 0.00 1.00 

EmoStab 3.22 0.20 2.37 3.84 3.08 3.22 3.36 

Conscient 3.68 0.21 2.76 4.50 3.54 3.68 3.81 

Openness 3.73 0.12 2.99 4.15 3.65 3.74 3.81 

Agree 3.66 0.14 2.95 4.46 3.58 3.66 3.75 

Note: This table presents summary statistics for all variables used in our core capital structure assessment. The 

sample comprises 882 chief executive officers and 905 firms (excluding utilities and financials) in the United States 

during 2000–2015. The number of observations is 8,474. All variables are defined in Table 1.
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TABLE 3. Correlation Matrix. 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 

1. AggExtrav 1.00                          

2. Extrav 0.98*** 1.00                         

3. NBLev 0.07*** 0.09*** 1.00                        

4. NMLev 0.06*** 0.07*** 0.91*** 1.00                       

5. BLev 0.06*** 0.07*** 0.84*** 0.78*** 1.00                      

6. MLev 0.02*** 0.04*** 0.78*** 0.89*** 0.85*** 1.00                     

7. Firm Size 0.21*** 0.21*** 0.36*** 0.35*** 0.26*** 0.29*** 1.00                    

8. Tobin Q 0.06*** 0.05*** -0.23*** -0.20*** -0.04*** -0.28*** -0.15*** 1.00                   

9. ROA 0.07*** 0.05*** 0.03 -0.01 0.01 -0.15*** 0.08*** 0.40*** 1.00                  

10. Liquidity -0.10*** -0.11*** -0.47*** -0.42*** -0.23*** -0.24*** -0.30*** 0.15*** -0.05*** 1.00                 

11. CFVol -0.02 -0.01 -0.12*** -0.12*** 0.07*** -0.02 -0.28*** 0.23*** -0.19*** 0.15*** 1.00                

12. Dividend 0.05*** 0.06*** 0.21*** 0.15*** 0.11*** 0.05*** 0.36*** -0.02 0.20*** -0.14*** -0.17*** 1.00               

13. Tax -0.01 -0.01 0.01 0.01 -0.01 -0.01 0.01 -0.01 0.01 -0.02 -0.02 0.03 1.00              

14. Investment 0.00 0.00 -0.02 0.01 -0.07*** -0.02 0.04*** 0.00 -0.08*** -0.00 -0.11*** 0.01 0.00 1.00             

15. Complexity 0.21*** 0.21*** 0.30*** 0.26*** 0.17*** 0.19*** 0.76*** -0.16*** 0.08*** -0.26*** -0.25*** 0.35*** 0.01 0.10*** 1.00            

16. Board Chair 0.03*** 0.03*** 0.02 0.02 0.02 0.03*** 0.02 -0.05*** -0.02 -0.01 -0.04*** 0.01 0.01 -0.01 -0.00 1.00           

17. CEO Age -0.11*** -0.12*** 0.06*** 0.04*** 0.03 0.03*** -0.00 -0.09*** -0.02 0.02 -0.01 0.12*** 0.01 -0.03 0.02 0.07*** 1.00          

18. Gender 0.10*** 0.03*** 0.01 0.03*** 0.04*** 0.04*** -0.02 0.03 -0.03*** -0.02 0.01 -0.02 -0.01 -0.01 -0.01 -0.00 0.03*** 1.00         

19. CEO Tenure 0.04*** -0.01 0.06*** 0.04*** 0.03 0.02 0.20*** -0.04*** 0.03 -0.01 -0.13*** 0.15*** 0.01 0.01 0.16*** 0.24*** 0.31*** 0.04*** 1.00        

20. Compensation 0.17*** 0.15*** 0.17*** 0.15*** 0.15*** 0.12*** 0.50*** 0.02 0.08*** -0.17*** -0.12*** 0.19*** -0.00 0.00 0.43*** 0.15*** 0.10*** -0.02 0.19*** 1.00       

21. Optimism -0.01 -0.00 -0.03*** -0.03*** -0.04*** -0.12*** -0.04*** 0.28*** 0.21*** -0.02 -0.00 -0.01 -0.01 0.03*** -0.03*** -0.05*** 0.03 -0.01 -0.14*** 0.01 1.00      

22. High Optimism -0.01 0.00 -0.04*** -0.03*** -0.04*** -0.10*** -0.06*** 0.26*** 0.19*** -0.01 0.02 -0.02 -0.01 0.03*** -0.06*** -0.06*** 0.02 0.00 -0.17*** -0.03 0.83*** 1.00     

23. EmoStab 0.40*** 0.39*** 0.05*** 0.04*** 0.06*** 0.02 0.02 0.06*** 0.03*** -0.03*** 0.04*** -0.02 0.00 -0.01 -0.03*** -0.01 -0.16*** 0.05*** 0.04*** 0.08*** 0.03*** 0.02 1.00    

24. Conscient 0.19*** 0.17*** -0.03*** -0.05*** 0.02 -0.02 0.10*** 0.05*** 0.00 0.07*** 0.01 0.02 -0.01 -0.02 0.05*** -0.01 -0.09*** 0.05*** 0.01 0.11*** -0.05*** -0.06*** 0.26*** 1.00   

25. Openness 0.06*** 0.06*** 0.02 0.02 0.05*** 0.04*** 0.02 0.01 0.02 -0.01 -0.01 0.01 0.01 -0.03*** -0.02 0.03*** -0.04*** 0.04*** -0.02 0.06*** -0.04*** -0.05*** 0.26*** 0.65*** 1.00  

26. Agree 0.26*** 0.25*** -0.01 -0.02 0.03*** -0.00 0.04*** 0.07*** 0.02 0.03*** 0.05*** 0.00 -0.01 -0.03*** -0.03*** -0.03*** -0.17*** 0.11*** 0.01 0.04*** -0.01 -0.01 0.54*** 0.52*** 0.47*** 1.00 

Note: This table presents the unconditional correlation coefficients between pairs of variables. All variables are defined in  Table 1.  

***Significant at the 1% level.



47 

TABLE 4. CEO Extraversion on Leverage. 
 NBLev NMLev BLev MLev 

Variable (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

Extrav 0.111*** 0.145*** 0.160*** 0.069*** 0.075*** 0.085*** 0.134*** 0.135*** 0.106*** 0.068*** 0.071*** 0.066*** 
 (0.040) (0.037) (0.058) (0.022) (0.021) (0.032) (0.033) (0.035) (0.034) (0.020) (0.020) (0.022) 

             

Firm Size  0.030*** 0.050***  0.022*** 0.033***  0.033*** 0.046***  0.022*** 0.028*** 

  (0.008) (0.010)  (0.005) (0.005)  (0.007) (0.008)  (0.004) (0.005) 
             

Tobin Q  -0.015*** -0.012***  -0.002 -0.000  -0.008** -0.006*  -0.013*** -0.012*** 

  (0.003) (0.003)  (0.002) (0.002)  (0.003) (0.004)  (0.002) (0.002) 
             

ROA  -0.243*** -0.250***  -0.163*** -0.158***  -0.231*** -0.250***  -0.189*** -0.189*** 

  (0.041) (0.039)  (0.030) (0.032)  (0.036) (0.035)  (0.027) (0.027) 
             

Liquidity  -0.038*** -0.037***  -0.015*** -0.014***  -0.009*** -0.010***  -0.005*** -0.005*** 
  (0.003) (0.004)  (0.002) (0.002)  (0.002) (0.001)  (0.001) (0.001) 
             

CFVol  0.140 0.285***  0.049 0.117**  0.214** 0.344***  0.072 0.140** 

  (0.091) (0.105)  (0.047) (0.058)  (0.096) (0.114)  (0.053) (0.063) 
             

Dividend  -0.018** -0.018**  -0.016*** -0.018***  -0.015** -0.015**  -0.015*** -0.017*** 

  (0.007) (0.008)  (0.005) (0.006)  (0.006) (0.006)  (0.005) (0.006) 
             

Tax  -0.000 -0.001  -0.000 -0.000  -0.000 -0.000  0.000 -0.000 

  (0.000) (0.000)  (0.000) (0.000)  (0.000) (0.000)  (0.000) (0.000) 
             

Investment  -0.023*** -0.021***  -0.010*** -0.010**  -0.011*** -0.009***  -0.006*** -0.005*** 

  (0.007) (0.007)  (0.004) (0.004)  (0.004) (0.003)  (0.002) (0.002) 
             

Complexity  0.025*** 0.019***  0.010*** 0.008**  -0.017*** -0.023***  -0.004 -0.006** 
  (0.006) (0.007)  (0.003) (0.004)  (0.005) (0.005)  (0.003) (0.003) 
             

Board Chair   0.016   0.011   0.018*   0.012** 

   (0.014)   (0.007)   (0.011)   (0.006) 
             

CEO Age   -0.002   0.001   -0.000   0.002 

   (0.005)   (0.004)   (0.004)   (0.003) 
             

Gender   -0.217   -0.121   -0.189   -0.143* 

   (0.157)   (0.091)   (0.118)   (0.074) 
             

CEO Tenure   -0.004   -0.004   -0.015***   -0.010*** 

   (0.007)   (0.004)   (0.005)   (0.004) 
             

Compensation   -0.010**   -0.006***   -0.006**   -0.005*** 
   (0.004)   (0.002)   (0.003)   (0.002) 
             

Optimism   -0.002   -0.007**   -0.002   -0.010*** 

   (0.005)   (0.003)   (0.005)   (0.002) 
             

High Optimism   -0.006   -0.003   -0.001   -0.002 

   (0.006)   (0.003)   (0.005)   (0.003) 
             

EmoStab   -0.146   -0.016   0.074   0.054 

   (0.189)   (0.100)   (0.134)   (0.081) 
             

Conscient   0.186   0.284   0.111   0.191 

   (0.294)   (0.182)   (0.226)   (0.147) 
             

Openness   0.553   0.112   0.200   0.098 
   (0.515)   (0.305)   (0.317)   (0.236) 
             

Agree   -0.292   -0.255   -0.888   -0.582** 

   (0.641)   (0.321)   (0.566)   (0.267) 
             

Constant 0.019 -0.092* -2.145 0.047*** -0.068** -1.417* 0.179*** 0.113*** -1.101 0.094*** 0.051** -1.130* 

 (0.016) (0.049) (1.386) (0.008) (0.026) (0.799) (0.012) (0.038) (0.834) (0.008) (0.023) (0.634) 

Firm fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

N 8,474 6,990 6,261 8,474 6,990 6,261 8,474 6,990 6,261 8,474 6,990 6,261 

R2 0.827 0.864 0.879 0.775 0.798 0.815 0.787 0.814 0.836 0.724 0.747 0.767 

N_clust 173 173 173 173 173 173 173 173 173 173 173 173 

Note: This table reports the estimation results of the effect of chief executive officer (CEO) extraversion on measures of leverage. Standard errors 

robust to heteroskedasticity and clustering at the industry level are in parentheses. The sample and variables are described in Table 1.  

***Significant at the 1% level. 

**Significant at the 5% level. 
*Significant at the 10% level. 
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TABLE 5. CEO Extraversion on Leverage. 
 NBLev NMLev BLev MLev 

Variable (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

AggExtrav 0.216*** 0.278*** 0.325*** 0.124*** 0.135*** 0.163*** 0.278*** 0.266*** 0.243*** 0.127*** 0.130*** 0.130*** 

 (0.077) (0.072) (0.115) (0.042) (0.040) (0.062) (0.064) (0.069) (0.085) (0.037) (0.037) (0.048) 

             

Firm Size  0.030*** 0.051***  0.023*** 0.033***  0.034*** 0.046***  0.022*** 0.028*** 
  (0.008) (0.010)  (0.005) (0.005)  (0.007) (0.008)  (0.004) (0.005) 
             

Tobin Q  -0.015*** -0.012***  -0.002 -0.000  -0.008** -0.006*  -0.013*** -0.012*** 

  (0.003) (0.003)  (0.002) (0.002)  (0.003) (0.004)  (0.002) (0.002) 
             

ROA  -0.243*** -0.250***  -0.163*** -0.158***  -0.231*** -0.250***  -0.189*** -0.189*** 

  (0.041) (0.039)  (0.030) (0.032)  (0.036) (0.035)  (0.027) (0.027) 
             

Liquidity  -0.038*** -0.037***  -0.015*** -0.014***  -0.009*** -0.010***  -0.005*** -0.005*** 

  (0.003) (0.004)  (0.002) (0.002)  (0.002) (0.001)  (0.001) (0.001) 
             

CFVol  0.140 0.285***  0.049 0.118**  0.214** 0.344***  0.072 0.140** 

  (0.091) (0.105)  (0.047) (0.058)  (0.096) (0.114)  (0.053) (0.063) 
             

Dividend  -0.018** -0.017**  -0.016*** -0.018***  -0.014** -0.015**  -0.015*** -0.016*** 
  (0.007) (0.007)  (0.005) (0.006)  (0.006) (0.006)  (0.005) (0.006) 
             

Tax  -0.000 -0.001  -0.000 -0.000  -0.000 -0.000  0.000 -0.000 

  (0.000) (0.000)  (0.000) (0.000)  (0.000) (0.000)  (0.000) (0.000) 
             

Investment  -0.023*** -0.021***  -0.010*** -0.010**  -0.011*** -0.009***  -0.005*** -0.005*** 

  (0.007) (0.007)  (0.004) (0.004)  (0.004) (0.003)  (0.002) (0.002) 
             

Complexity  0.024*** 0.019***  0.010*** 0.008**  -0.017*** -0.023***  -0.005* -0.006** 

  (0.006) (0.007)  (0.003) (0.004)  (0.005) (0.005)  (0.003) (0.003) 
             

Board Chair   0.016   0.011   0.018*   0.012** 

   (0.014)   (0.007)   (0.011)   (0.006) 
             

CEO Age   -0.002   0.001   -0.000   0.002 
   (0.005)   (0.004)   (0.004)   (0.003) 
             

Gender   -0.250   -0.140   -0.211*   -0.157** 

   (0.159)   (0.092)   (0.114)   (0.074) 
             

CEO Tenure   -0.004   -0.004   -0.015***   -0.010*** 

   (0.007)   (0.004)   (0.005)   (0.004) 
             

Compensation   -0.010**   -0.006***   -0.007**   -0.006*** 

   (0.004)   (0.002)   (0.003)   (0.002) 
             

Optimism   -0.002   -0.007**   -0.002   -0.010*** 

   (0.005)   (0.003)   (0.005)   (0.002) 
             

High Optimism   -0.006   -0.003   -0.001   -0.002 
   (0.006)   (0.003)   (0.005)   (0.003) 
             

EmoStab   -0.119   -0.001   0.093   0.066 

   (0.182)   (0.097)   (0.127)   (0.078) 
             

Conscient   0.250   0.315*   0.160   0.216 

   (0.302)   (0.188)   (0.226)   (0.150) 
             

Openness   0.546   0.103   0.201   0.093 

   (0.533)   (0.311)   (0.330)   (0.241) 
             

Agree   -0.287   -0.254   -0.883   -0.581** 

   (0.641)   (0.321)   (0.566)   (0.267) 
             

Constant -0.857*** -1.219*** -3.724** -0.452*** -0.613*** -2.189** -0.946*** -0.964*** -2.307** -0.418*** -0.475*** -1.753** 
 (0.322) (0.304) (1.761) (0.174) (0.171) (0.998) (0.266) (0.285) (0.976) (0.156) (0.158) (0.769) 

Firm fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

N 8,474 6,990 6,261 8,474 6,990 6,261 8,474 6,990 6,261 8,474 6,990 6,261 

R2 0.827 0.864 0.879 0.775 0.798 0.815 0.787 0.814 0.836 0.724 0.747 0.767 
N_clust 173 173 173 173 173 173 173 173 173 173 173 173 

Note: This table reports the estimation results of the effect of chief executive officer (CEO) extraversion on measures of leverage. Standard errors 

robust to heteroskedasticity and clustering at the industry level are in parentheses. The sample and variables are described in Table 1.  
***Significant at the 1% level. 

**Significant at the 5% level. 

*Significant at the 10% level. 
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TABLE 6. CEO Extraversion on Leverage (new debt issues). 
 NBLev NMLev BLev MLev 

Variable (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

Extrav 0.150*** 0.183*** 0.147*** 0.090*** 0.100*** 0.108*** 0.156*** 0.165*** 0.104*** 0.078*** 0.091*** 0.154*** 

 (0.037) (0.033) (0.035) (0.022) (0.022) (0.038) (0.038) (0.041) (0.042) (0.023) (0.026) (0.044) 

             

Firm Size  0.007 0.024**  0.010* 0.017***  0.007 0.014*  0.002 0.006 
  (0.009) (0.010)  (0.005) (0.005)  (0.007) (0.008)  (0.005) (0.005) 
             

Tobin Q  -0.013** -0.009  -0.009*** -0.008**  -0.004 -0.002  -0.013*** -0.012*** 

  (0.005) (0.006)  (0.003) (0.003)  (0.005) (0.005)  (0.003) (0.003) 
             

ROA  0.063 0.081*  0.033 0.049*  0.031 0.026  -0.020 -0.012 

  (0.043) (0.043)  (0.029) (0.030)  (0.040) (0.045)  (0.030) (0.033) 
             

Liquidity  -0.026*** -0.024***  -0.009*** -0.008***  -0.011*** -0.011***  -0.006*** -0.006*** 

  (0.003) (0.003)  (0.001) (0.001)  (0.001) (0.002)  (0.001) (0.001) 
             

CFVol  0.113 0.227*  0.094 0.159*  0.150 0.273**  0.086 0.157 

  (0.118) (0.132)  (0.081) (0.093)  (0.123) (0.136)  (0.090) (0.100) 
             

Dividend  -0.037*** -0.041***  -0.032*** -0.035***  -0.025*** -0.027***  -0.026*** -0.029*** 
  (0.008) (0.008)  (0.006) (0.006)  (0.006) (0.006)  (0.006) (0.006) 
             

Tax  0.001** 0.001*  0.000** 0.000**  0.000* 0.000  0.000** 0.000** 

  (0.000) (0.000)  (0.000) (0.000)  (0.000) (0.000)  (0.000) (0.000) 
             

Investment  -0.036*** -0.034***  -0.014*** -0.014***  -0.013*** -0.012***  -0.008*** -0.007*** 

  (0.012) (0.011)  (0.005) (0.005)  (0.005) (0.004)  (0.003) (0.003) 
             

Complexity  0.009 0.000  0.003 -0.001  -0.013*** -0.020***  -0.004 -0.007** 

  (0.007) (0.007)  (0.004) (0.004)  (0.005) (0.006)  (0.003) (0.003) 
             

Board Chair   -0.001   0.007   0.012   0.013** 

   (0.015)   (0.008)   (0.011)   (0.006) 
             

CEO Age   0.004   0.003   0.004   0.003 
   (0.007)   (0.005)   (0.006)   (0.004) 
             

Gender   -0.192   -0.076   -0.206   -0.212* 

   (0.186)   (0.102)   (0.261)   (0.118) 
             

CEO Tenure   -0.022**   -0.014**   -0.033***   -0.019*** 

   (0.011)   (0.006)   (0.009)   (0.006) 
             

Compensation   -0.010*   -0.005**   -0.005   -0.005*** 

   (0.005)   (0.002)   (0.003)   (0.002) 
             

Optimism   0.002   -0.002   -0.000   -0.002 

   (0.006)   (0.003)   (0.005)   (0.003) 
             

High Optimism   -0.012*   -0.006*   -0.010*   -0.008*** 
   (0.007)   (0.003)   (0.005)   (0.003) 
             

EmoStab   -0.402*   -0.064   -0.022   0.019 

   (0.211)   (0.126)   (0.183)   (0.114) 
             

Conscient   -0.364   0.011   -0.244   0.049 

   (0.362)   (0.257)   (0.354)   (0.229) 
             

Openness   0.973*   0.290   0.533   0.288 

   (0.507)   (0.330)   (0.355)   (0.276) 
             

Agree   -0.317   -0.347   -1.173**   -0.647* 

   (0.721)   (0.349)   (0.522)   (0.331) 
             

Constant -0.004 0.028 -0.944 0.026*** -0.020 -1.030 0.166*** 0.244*** -0.685 0.085*** 0.144*** -1.089 
 (0.014) (0.061) (1.654) (0.007) (0.032) (1.045) (0.012) (0.046) (1.221) (0.007) (0.029) (0.916) 

Firm fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

N 7,536 6,250 5,743 7,536 6,250 5,743 7,536 6,250 5,743 7,536 6,250 5,743 

R2 0.841 0.858 0.870 0.793 0.797 0.810 0.810 0.821 0.838 0.748 0.744 0.761 
N_clust 173 173 173 173 173 173 173 173 173 173 173 173 

Note: This table reports the estimates of the effects of chief executive officer (CEO) extraversion on new debt issues. Standard errors robust to 

heteroskedasticity and clustering at industry level are given in parentheses. The sample and variables are described in Table 1. 
***Significant at the 1% level. 

**Significant at the 5% level. 

*Significant at the 10% level. 
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TABLE 7. CEO Extraversion on Leverage: Partial Adjustment Model. 
 NBLev  NMLev  BLev  MLev 

Variable (1) (2)  (3) (4)  (5) (6)  (7) (8) 

Extrav 0.329
***

 0.644
***

  0.211
***

 0.211
***

  0.246
***

 0.446
***

  0.190
***

 0.125
***

 
 (0.080) (0.118)  (0.063) (0.066)  (0.071) (0.061)  (0.058) (0.051) 
            

Lag Leverage 0.527
***

 0.506
***

  0.236
***

 0.559
***

  0.403
***

 0.614
***

  0.196
***

 0.611
***

 
 (0.024) (0.028)  (0.013) (0.021)  (0.022) (0.035)  (0.012) (0.024) 
            

Firm Size 0.086
***

 0.125
***

  0.050
***

 0.072
***

  0.091
***

 0.124
***

  0.044
***

 0.066
***

 
 (0.015) (0.018)  (0.008) (0.008)  (0.013) (0.017)  (0.007) (0.008) 
            

Tobin Q -0.009
*
 -0.003  0.002 0.008

***
  0.004 0.006  -0.011

***
 -0.006

***
 

 (0.005) (0.005)  (0.002) (0.002)  (0.004) (0.004)  (0.002) (0.002) 
            

ROA -0.321
***

 -0.293
***

  -0.192
***

 -0.195
***

  -0.305
***

 -0.282
***

  -0.201
***

 -0.197
***

 
 (0.044) (0.047)  (0.037) (0.036)  (0.037) (0.040)  (0.033) (0.035) 
            

Liquidity -0.029
***

 -0.029
***

  -0.011
***

 -0.012
***

  -0.002 -0.006
***

  -0.001 -0.002
***

 
 (0.003) (0.003)  (0.001) (0.001)  (0.002) (0.002)  (0.001) (0.001) 
            

CFVol 0.181
*
 0.259

***
  0.084 0.086

*
  0.318

***
 0.307

***
  0.154

**
 0.096

*
 

 (0.101) (0.092)  (0.069) (0.048)  (0.097) (0.084)  (0.076) (0.054) 
            

Dividend 0.008 0.008  -0.006 0.006
*
  0.005 0.007  -0.006 0.005

*
 

 (0.006) (0.007)  (0.005) (0.004)  (0.006) (0.005)  (0.004) (0.003) 
            

Tax -0.001 -0.001  -0.000 -0.000
**

  -0.000 -0.000  -0.000 -0.000
**

 

 (0.000) (0.000)  (0.000) (0.000)  (0.000) (0.000)  (0.000) (0.000) 
            

Investment -0.003 -0.004  0.000 0.001  -0.000 -0.005***  0.000 -0.001* 
 (0.003) (0.003)  (0.002) (0.001)  (0.002) (0.002)  (0.001) (0.001) 
            

Complexity 0.022
***

 0.023
***

  0.010
***

 0.011
***

  -0.015
***

 -0.005  -0.003 0.001 
 (0.006) (0.006)  (0.003) (0.003)  (0.004) (0.004)  (0.003) (0.002) 
            

Lag Firm Size -0.080
***

 -0.105
***

  -0.038
***

 -0.062
***

  -0.084
***

 -0.102
***

  -0.034
***

 -0.055
***

 
 (0.015) (0.018)  (0.008) (0.008)  (0.013) (0.017)  (0.007) (0.008) 
            

Lag Tobin Q 0.007
*
 0.002  -0.001 -0.007

***
  0.004 -0.001  -0.000 0.003

**
 

 (0.004) (0.004)  (0.002) (0.001)  (0.004) (0.004)  (0.002) (0.001) 
            

Lag ROA 0.015 0.024  0.002 0.038
**

  -0.063 -0.021  -0.015 0.035
*
 

 (0.043) (0.045)  (0.018) (0.017)  (0.041) (0.033)  (0.017) (0.021) 
            

Lag CEO Tenure  -0.183   -0.107   -0.027   -0.041 
  (0.113)   (0.073)   (0.087)   (0.067) 
            

Lag Compensation  0.002   0.002   0.002   0.002
*
 

  (0.003)   (0.001)   (0.002)   (0.001) 
            

Lag Optimism   0.011
***

   0.004
**

   0.006
*
   0.004

**
 

  (0.004)   (0.002)   (0.003)   (0.002) 
            

Lag Extrav  -0.079
**

   -0.025   -0.072
***

   -0.014 
  (0.033)   (0.023)   (0.018)   (0.019) 
            

Lag EmoStab  0.870
**

   0.597
**

   0.446
**

   0.363
*
 

  (0.340)   (0.246)   (0.187)   (0.213) 
            

Lag Conscient  -1.000
***

   -0.627
***

   -0.507
**

   -0.374
**

 
  (0.369)   (0.232)   (0.197)   (0.181) 
            

Lag Openness  4.638
***

   2.983
***

   2.499
***

   1.907
***

 
  (1.174)   (0.801)   (0.690)   (0.682) 
            

Lag Agree  -4.316***   -0.357   -3.386**   -0.348 
  (1.447)   (0.478)   (1.632)   (0.423) 
            

Constant -4.570
***

 -5.569
***

  -3.694
***

 -4.414
***

  -2.799
***

 -2.165
**

  -3.008
***

 -3.041
***

 
 (0.908) (1.425)  (0.895) (1.019)  (0.664) (0.870)  (0.813) (0.882) 
All other CEO and 

Big Five controls 

No Yes  No Yes  No Yes  No Yes 

Firm fixed effects Yes Yes  Yes Yes  Yes Yes  Yes Yes 

Year fixed effects Yes Yes  Yes Yes  Yes Yes  Yes Yes 

N 5,446 5,128  5,446 5,128  5,446 5,128  5,446 5,128 

R2
 0.919 0.924  0.871 0.902  0.881 0.909  0.828 0.884 

N_clust 173 173  173 173  173 173  173 173 

Note: This table reports estimates based on the partial adjustment model of leverage defined in equation (4). Standard errors robust to 

heteroskedasticity and clustering at the industry level are in parentheses. The sample and variables are described in Table 1. 
***Significant at the 1% level. 
**Significant at the 5% level. 

*Significant at the 10% level. 
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TABLE 8. Extraversion on Leverage: Two-Step GMM. 
 NBLev  NMLev  BLev  MLev 

Variable (1) (2)  (3) (4)  (5) (6)  (7) (8) 

Extrav 0.553
***

   0.252
***

   0.439
***

   0.221
***

  
 (0.173)   (0.081)   (0.131)   (0.068)  
            

AggExtrav  0.974
***

   0.438
***

   0.770
***

   0.384
***

 
  (0.329)   (0.154)   (0.249)   (0.131) 
            

Firm Size -0.005 0.042  0.002 0.023  0.016 0.053  0.010 0.028 
 (0.079) (0.075)  (0.035) (0.034)  (0.059) (0.056)  (0.029) (0.028) 
            

Tobin Q -0.316
***

 -0.321
***

  -0.145
***

 -0.146
***

  -0.230
***

 -0.234
***

  -0.138
***

 -0.140
***

 
 (0.110) (0.115)  (0.051) (0.053)  (0.083) (0.086)  (0.043) (0.045) 
            

ROA 0.561 -0.094  0.253 -0.037  0.346 -0.160  0.168 -0.083 
 (0.670) (0.662)  (0.307) (0.306)  (0.503) (0.497)  (0.257) (0.258) 
            

Liquidity 0.021 -0.001  0.013 0.003  0.047 0.030  0.024 0.016 

 (0.047) (0.042)  (0.021) (0.019)  (0.036) (0.032)  (0.018) (0.016) 
            

CFVol -2.040 -0.818  -1.051 -0.517  -1.195 -0.245  -0.733 -0.274 

 (1.464) (1.372)  (0.691) (0.659)  (1.124) (1.063)  (0.588) (0.569) 
            

Dividend -0.233 -0.137  -0.119
*
 -0.076  -0.214

*
 -0.138  -0.123

**
 -0.084 

 (0.155) (0.137)  (0.070) (0.062)  (0.116) (0.103)  (0.059) (0.052) 
            

Tax 0.015** 0.016**  0.007** 0.007**  0.012** 0.013**  0.006** 0.006** 
 (0.007) (0.008)  (0.003) (0.003)  (0.006) (0.006)  (0.003) (0.003) 
            

Investment 0.138
**

 0.139
**

  0.065
**

 0.065
**

  0.106
***

 0.107
**

  0.056
***

 0.055
**

 
 (0.054) (0.057)  (0.025) (0.027)  (0.041) (0.043)  (0.021) (0.023) 
            

Complexity -0.505
***

 -0.459
***

  -0.237
***

 -0.214
***

  -0.417
***

 -0.379
***

  -0.214
***

 -0.194
***

 
 (0.167) (0.165)  (0.078) (0.077)  (0.127) (0.125)  (0.066) (0.065) 
            

Board Chair -1.711
**

 -1.513
**

  -0.769
**

 -0.671
**

  -1.374
***

 -1.210
**

  -0.683
**

 -0.594
**

 
 (0.695) (0.660)  (0.320) (0.305)  (0.521) (0.496)  (0.269) (0.257) 
            

CEO Age 0.013 0.018
**

  0.006 0.008
*
  0.009 0.013

**
  0.005 0.006

*
 

 (0.008) (0.009)  (0.004) (0.004)  (0.006) (0.007)  (0.003) (0.003) 
            

Gender 0.181 -1.043
**

  0.095 -0.456
**

  0.157 -0.810
**

  0.085 -0.398
**

 

 (0.253) (0.414)  (0.114) (0.192)  (0.191) (0.314)  (0.096) (0.164) 
            

CEO Tenure 0.340
**

 0.020  0.151
**

 0.005  0.267
**

 0.016  0.134
**

 0.007 

 (0.144) (0.090)  (0.067) (0.041)  (0.108) (0.067)  (0.056) (0.034) 
            

Compensation -0.038 -0.127*  -0.017 -0.057*  -0.021 -0.092*  -0.011 -0.046* 
 (0.066) (0.071)  (0.030) (0.033)  (0.049) (0.054)  (0.025) (0.027) 
            

Optimism 0.665
**

 0.564
**

  0.298
**

 0.249
**

  0.514
**

 0.432
**

  0.250
**

 0.207
**

 
 (0.273) (0.255)  (0.126) (0.117)  (0.206) (0.193)  (0.106) (0.099) 
            

High Optimism -0.244 -0.091  -0.106 -0.036  -0.187 -0.067  -0.087 -0.025 
 (0.220) (0.201)  (0.100) (0.091)  (0.166) (0.152)  (0.084) (0.077) 
            

EmoStab -6.779
***

 -6.355
***

  -3.085
***

 -2.858
***

  -5.394
***

 -5.038
***

  -2.724
***

 -2.518
***

 
 (2.151) (2.172)  (1.007) (1.017)  (1.623) (1.645)  (0.850) (0.864) 
            

Conscient -2.422
***

 -2.474
***

  -1.132
***

 -1.142
***

  -1.909
***

 -1.944
***

  -0.988
***

 -0.995
***

 
 (0.819) (0.873)  (0.381) (0.408)  (0.619) (0.663)  (0.323) (0.347) 
            

Openness 3.777*** 3.829***  1.796*** 1.801***  3.038*** 3.069***  1.596*** 1.597*** 
 (1.296) (1.368)  (0.600) (0.635)  (0.977) (1.037)  (0.506) (0.540) 
            

Agree 1.787 1.922  7.305 7.701  1.464
*
 1.559

*
  6.809 7.086 

 (1.134) (1.173)  (5.289) (5.486)  (0.847) (0.882)  (4.470) (4.674) 
            

Constant 18.719
***

 -20.360
***

  8.364
***

 -9.330
***

  14.697
***

 -16.298
***

  7.334
***

 -8.196
***

 

 (6.143) (7.003)  (2.875) (3.262)  (4.643) (5.304)  (2.431) (2.772) 
Firm fixed effects Yes Yes  Yes Yes  Yes Yes  Yes Yes 
Year fixed effects Yes Yes  Yes Yes  Yes Yes  Yes Yes 

N 6,878 6,878  6,878 6,878  6,878 6,878  6,878 6,878 
K-P WF statistic 22.318 22.013  22.318 22.013  22.318 22.013  22.318 22.013 
K-P LM statistic 17.715 17.132  17.715 17.132  17.715 17.132  17.715 17.132 
Hansen J-statistic 0.322 1.932  0.353 1.943  1.281 3.252  1.137 2.932 

Hansen J p-value 0.956 0.587  0.950 0.584  0.734 0.354  0.768 0.402 

Note: This table presents the two-stage generalized method of moments (GMM) estimation results of the effects of extraversion on leverage. 
Standard errors robust to heteroskedasticity and clustering at the industry level are in parentheses. K-P WF stats and K-P LM stats are the 
Kleibergen-Paap rk Wald F statistic and LM statistic, respectively. The sample and variables are described in Table 1. 
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***Significant at the 1% level. 
**Significant at the 5% level. 

*Significant at the 10% level. 
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TABLE 9. CFO Extraversion on Leverage. 
 Leverage  New Debt Issues  Partial Adjustment Model 
 NBLev NMLev  NBLev NMLev  NBLev NMLev 

Variable (1) (2) (3) (4)  (5) (6) (7) (8)  (9) (10) (11) (12) 

Extrav 0.279
***

 0.288
***

 0.200
***

 0.222
***

  0.139
***

 0.115
***

 0.118
***

 0.124
***

  0.454
***

 0.405
***

 0.326
***

 0.285
***

 
 (0.032) (0.039) (0.024) (0.030)  (0.030) (0.037) (0.023) (0.027)  (0.050) (0.058) (0.033) (0.035) 

               
Firm Size 0.006 0.003 0.010

*
 0.004  0.013

**
 0.015

**
 0.016

***
 0.014

**
  0.001 -0.000 0.008 0.005 

 (0.007) (0.008) (0.005) (0.006)  (0.006) (0.008) (0.005) (0.006)  (0.006) (0.007) (0.005) (0.006) 
               

Tobin Q -0.019
***

 -0.019
***

 0.002 0.003  -0.017
***

 -0.018
***

 -0.006
***

 -0.004
**

  -0.017
***

 -0.016
***

 0.004
*
 0.005

**
 

 (0.003) (0.003) (0.002) (0.002)  (0.003) (0.003) (0.002) (0.002)  (0.004) (0.004) (0.002) (0.002) 
               

ROA -0.180
***

 -0.159
***

 -0.152
***

 -0.126
***

  0.061
**

 0.087
**

 -0.019 0.005  -0.235
***

 -0.217
***

 -0.181
***

 -0.142
***

 
 (0.040) (0.046) (0.023) (0.026)  (0.031) (0.034) (0.024) (0.026)  (0.042) (0.047) (0.022) (0.031) 
               

Liquidity -0.039
***

 -0.041
***

 -0.021
***

 -0.023
***

  -0.026
***

 -0.025
***

 -0.011
***

 -0.011
***

  -0.029
***

 -0.031
***

 -0.015
***

 -0.018
***

 

 (0.003) (0.003) (0.002) (0.002)  (0.002) (0.002) (0.002) (0.002)  (0.003) (0.003) (0.002) (0.002) 
               

CFVol 0.163 0.266
**

 -0.052 0.036  0.218
**

 0.302
***

 0.050 0.124
**

  0.083 0.154
*
 -0.126

**
 -0.039 

 (0.110) (0.119) (0.062) (0.066)  (0.088) (0.094) (0.054) (0.055)  (0.080) (0.083) (0.049) (0.065) 
               

Dividend -0.025
***

 -0.012
*
 -0.013

***
 -0.004  -0.053

***
 -0.047

***
 -0.037

***
 -0.035

***
  0.004 0.008 0.005 0.014

***
 

 (0.006) (0.007) (0.004) (0.005)  (0.005) (0.007) (0.005) (0.005)  (0.006) (0.007) (0.004) (0.005) 
               

Tax -0.000 -0.001 0.000 -0.000  0.001
**

 0.001 0.001
*
 0.000  -0.000 -0.001

*
 0.000 -0.000 

 (0.000) (0.000) (0.000) (0.000)  (0.000) (0.000) (0.000) (0.000)  (0.001) (0.000) (0.000) (0.000) 
               

Investment -0.049
***

 -0.048
***

 -0.028
***

 -0.027
***

  -0.072
***

 -0.068
***

 -0.038
***

 -0.036
***

  -0.025
*
 -0.029

*
 -0.010

*
 -0.013

**
 

 (0.011) (0.014) (0.005) (0.006)  (0.009) (0.010) (0.005) (0.006)  (0.014) (0.016) (0.006) (0.006) 
               

Complexity 0.049
***

 0.057
***

 0.037
***

 0.038
***

  0.023
***

 0.026
***

 0.019
***

 0.015
***

  0.036
***

 0.041
***

 0.030
***

 0.032
***

 
 (0.005) (0.006) (0.003) (0.004)  (0.004) (0.005) (0.003) (0.004)  (0.004) (0.006) (0.004) (0.005) 
               

Lag Leverage           0.530
***

 0.482
***

 0.310
***

 0.444
***

 
           (0.017) (0.021) (0.011) (0.021) 
               

Lag Firm Size           -0.003 -0.007 -0.002 -0.008 
           (0.006) (0.006) (0.005) (0.006) 
               

Lag Tobin Q           0.018
***

 0.014
***

 0.008
***

 -0.004
**

 

           (0.004) (0.004) (0.002) (0.002) 
               

Lag ROA           0.036 0.016 -0.033
*
 -0.021 

           (0.029) (0.032) (0.017) (0.021) 
               

Lag CFO Tenure            0.002  0.001 
            (0.002)  (0.002) 
               

Lag Compensation            0.004  0.004 
            (0.003)  (0.002) 
               

Lag Optimism             0.000  0.000 
            (0.003)  (0.003) 
               

Lag Extrav            -0.310
***

  -0.174
***

 
            (0.049)  (0.034) 
               

Lag EmoStab            -0.007  -0.004 
            (0.012)  (0.009) 
               

Lag Conscient            -0.022
*
  -0.010 

            (0.012)  (0.008) 
               

Lag Openness            0.045**  0.010 

            (0.018)  (0.013) 
               

Lag Agree            -0.246  2.267
***

 

            (0.755)  (0.554) 
               

Constant -0.063 -0.101 -0.092
***

 -0.111
*
  0.023 0.056 -0.015 -0.006  -0.103

*
 -0.098 -0.092

*
 -0.090 

 (0.040) (0.093) (0.029) (0.066)  (0.035) (0.092) (0.026) (0.062)  (0.058) (0.086) (0.050) (0.068) 
All other CFO and 
Big Five controls 

Yes Yes Yes Yes  Yes Yes Yes Yes  No Yes No Yes 

Firm fixed effects Yes Yes Yes Yes  Yes Yes Yes Yes  Yes Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes  Yes Yes Yes Yes  Yes Yes Yes Yes 

N 11,108 8,884 11,108 8,884  11,023 8,832 11,023 8,832  9,529 8,053 9,529 8,053 

R2
 0.867 0.885 0.814 0.839  0.857 0.875 0.801 0.823  0.915 0.919 0.863 0.884 

N_clust 173 173 173 173  173 173 173 173  173 173 173 173 

Note: This table reports the estimates of the effects of chief financial officer (CFO) extraversion on leverage. Standard errors robust to heteroskedasticity and 

clustering at the industry level are in parentheses. The sample and variables are described in Table 1. 
***Significant at the 1% level. 
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**Significant at the 5% level. 
*Significant at the 10% level. 
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TABLE 10. CEO Extraversion on Leverage: Tax Benefits.  
 NBLev NMLev BLev MLev 

Variable (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) 

Extrav 0.119
***

 0.115
***

 0.124
***

 0.134
***

 0.083
***

 0.068
***

 0.078
***

 0.103
***

 0.178
***

 0.109
***

 0.181
***

 0.123
***

 0.101
***

 0.056
***

 0.081
***

 0.120
***

 

 (0.046) (0.043) (0.048) (0.059) (0.027) (0.024) (0.028) (0.026) (0.038) (0.034) (0.031) (0.053) (0.024) (0.021) (0.022) (0.032) 

                 

Marginal Tax -0.281
***

    -0.179
***

    -0.371
***

    -0.271
***

    

 (0.044)    (0.025)    (0.034)    (0.023)    

                 

Extrav × Marginal Tax 0.064    0.050    0.121    0.083    

 (0.048)    (0.044)    (0.134)    (0.061)    

                 

Depreciation  0.695
***

    0.202
**

    -0.015    0.060   

  (0.209)    (0.098)    (0.114)    (0.076)   

                 

Extrav × Depreciation  0.042    0.043    0.044    0.022   

  (0.289)    (0.141)    (0.153)    (0.112)   

                 

Tax Loss Carryforward   0.007    0.013***    0.011*    0.009**  

   (0.009)    (0.004)    (0.007)    (0.004)  

                 

Extrav × Tax Loss Carryforward   -0.014    0.003    0.010    0.010  

   (0.029)    (0.008)    (0.029)    (0.008)  

                 

Investment Tax Credit    2.768    0.086    -0.014    -1.910
***

 

    (1.749)    (0.712)    (1.247)    (0.550) 

                 

Extrav × Investment Tax Credit    3.335    0.046    0.775    0.387 

    (2.903)    (0.914)    (1.263)    (0.677) 

                 

Constant  0.113
***

 -0.015 0.012 0.060
***

 0.105
***

 0.037
***

 0.040
***

 0.060
***

 0.296
***

 0.181
***

 0.162
***

 0.197
***

 0.179
***

 0.091
***

 0.086
***

 0.104
***

 

 (0.021) (0.019) (0.018) (0.019) (0.011) (0.009) (0.009) (0.009) (0.016) (0.013) (0.013) (0.016) (0.010) (0.008) (0.008) (0.010) 

Firm fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

N 8,120 8,469 6,152 5,568 8,120 8,469 6,152 5,568 8,120 8,469 6,152 5,568 8,120 8,469 6,152 5,568 

R2
 0.827 0.830 0.843 0.829 0.781 0.777 0.792 0.806 0.797 0.795 0.813 0.774 0.741 0.725 0.740 0.755 

N_clust 173 173 173 173 173 173 173 173 173 173 173 173 173 173 173 173 

Note: This table reports the estimation results of the effect of the recognition of tax benefits on the extraversion –leverage nexus. Standard errors robust to heteroskedasticity and clustering at the industry level are in 

parentheses. Marginal Tax is the firm’s marginal tax rate (Blouin, Core, and Guay 2010), Depreciation is total depreciation scaled by total assets, Tax Loss Carryforward  i s total tax loss carryforwards scaled by total 

assets, and Investment Tax Credit is total investment tax credits scaled by assets).  The sample and all other variables are described in Table 1.  

***Significant at the 1% level. 

**Significant at the 5% level. 

*Significant at the 10% level. 
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TABLE 11. Dissecting Extraversion and Crisis. 
 NBLev  NMLev 

Variable (1) (2) (3) (4) (5) (6)  (7) (8) (9) (10) (11) (12) 

Extrav 0.116*** 0.121*** 0.113*** 0.125*** 0.107*** 0.119***  0.073*** 0.065*** 0.069*** 0.065*** 0.067*** 0.064*** 

 (0.040) (0.048) (0.040) (0.048) (0.040) (0.048)  (0.022) (0.028) (0.022) (0.028) (0.022) (0.028) 

              

Precrisis -0.057*** 0.012      -0.014** 0.067     

 (0.015) (0.062)      (0.008) (0.046)     

              

Extrav × Precrisis 0.108** 0.103**      0.107*** 0.101***     

 (0.060) (0.060)      (0.020) (0.030)     

              

Crisis   -0.046*** -0.092**      -0.041*** -0.089***   

   (0.014) (0.042)      (0.006) (0.031)   

              

Extrav × Crisis   0.161*** 0.131***      0.130*** 0.130***   

   (0.050) (0.050)      (0.030) (0.030)   

              

Postcrisis     0.055*** -0.003      0.071*** 0.067 

     (0.015) (0.062)      (0.008) (0.046) 

              

Extrav × Postcrisis     0.161*** 0.160***      0.170*** 0.130*** 

     (0.050) (0.050)      (0.020) (0.030) 

              

Constant 0.077*** -0.088 0.019 -0.082 0.020 -0.081  0.049*** -0.242 0.047*** -0.175 0.047*** -0.173 

 (0.012) (0.224) (0.016) (0.172) (0.016) (0.170)  (0.007) (0.171) (0.008) (0.130) (0.008) (0.129) 

All other controls No Yes No Yes No Yes  No Yes No Yes No Yes 

Firm fixed effects  Yes Yes Yes Yes Yes Yes  Yes Yes Yes Yes Yes Yes 

Year fixed effects  Yes Yes Yes Yes Yes Yes  Yes Yes Yes Yes Yes Yes 

N 8,474 6,261 8,474 6,261 8,474 6,261  8,474 6,261 8,474 6,261 8,474 6,261 

R2 0.827 0.879 0.828 0.879 0.828 0.879  0.776 0.814 0.776 0.814 0.776 0.814 

N_clust 173 173 173 173 173 173  173 173 173 173 173 173 
Note: This table reports the estimation results of the effect of the financial crisis on the extraversion–leverage nexus. Standard errors robust to heteroskedasticity and clustering at the industry 

level are in parentheses.  Precrisis is the sample period 2000-2006; Crisis is the sample period 2007-2009; and Postcrisis is the sample period 2010-2015. The sample and all other variables are 

described in Table 1.  

***Significant at the 1% level. 

**Significant at the 5% level. 
*Significant at the 10% level. 
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TABLE 12. CEO Extraversion on Leverage: Size. 
 NBLev  NMLev  BLev  MLev 

Variable (1) (2) (3)  (4) (5) (6)  (7) (8) (9)  (10) (11) (12) 

Extrav 0.089*** 0.222*** 0.151***  0.058*** 0.100*** 0.143***  0.127*** 0.225*** 0.097***  0.060*** 0.094*** 0.148*** 

 (0.037) (0.050) (0.039)  (0.021) (0.027) (0.021)  (0.031) (0.033) (0.031)  (0.019) (0.022) (0.019) 

                

Firm Size 0.054*** 0.060*** 0.053***  0.026*** 0.028*** 0.025***  0.019*** 0.023*** 0.018***  0.018*** 0.019*** 0.017*** 

 (0.006) (0.006) (0.007)  (0.003) (0.003) (0.003)  (0.004) (0.004) (0.005)  (0.003) (0.003) (0.003) 

                

Extrav × Firm Size  0.123***    0.107***    0.117***    0.106***  

  (0.006)    (0.003)    (0.004)    (0.002)  

                

Large Firm   -0.010    -0.008*    -0.010    -0.006 

   (0.010)    (0.005)    (0.008)    (0.004) 

                

Extrav × Large Firm   0.131***    0.111***    0.124***    0.110*** 

   (0.010)    (0.005)    (0.008)    (0.004) 

                

Constant -0.332*** -0.363*** -0.317***  -0.125*** -0.135*** -0.109***  0.056* 0.033 0.074**  -0.023 -0.030 -0.012 

 (0.044) (0.044) (0.050)  (0.022) (0.022) (0.024)  (0.032) (0.032) (0.037)  (0.020) (0.020) (0.021) 

Firm fixed effects  Yes Yes Yes  Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 

Year fixed effects  Yes Yes Yes  Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 

N 8,474 8,474 8,474  8,474 8,474 8,474  8,474 8,474 8,474  8,474 8,474 8,474 

R2 0.831 0.832 0.832  0.780 0.780 0.780  0.788 0.789 0.789  0.727 0.727 0.727 

N_clust 173 173 173  173 173 173  173 173 173  173 173 173 

Note: This table reports the estimation results of the effect of firm size on the extraversion–leverage nexus. Standard errors robust to heteroskedasticity and 

clustering at the industry level are in parentheses. Large firm is a dummy equal to one if the firm’s size is above median value, and zero otherwise . The sample and 

variables are described in Table 1. 

***Significant at the 1% level. 

**Significant at the 5% level. 

*Significant at the 10% level. 
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TABLE 13. CEO Extraversion on Leverage: Growth Opportunities. 
 NBLev  NMLev  BLev  MLev 

Variable (1) (2) (3)  (4) (5) (6)  (7) (8) (9)  (10) (11) (12) 

Extrav 0.157*** 0.148*** 0.127***  0.071*** 0.071*** 0.073***  0.140*** 0.143*** 0.141***  0.076*** 0.067*** 0.077*** 

 (0.047) (0.045) (0.040)  (0.022) (0.024) (0.022)  (0.033) (0.034) (0.033)  (0.020) (0.019) (0.020) 

                

Firm Growth -0.016*** -0.022*** -0.019***  -0.004*** -0.003*** -0.001  -0.010*** -0.009*** -0.008***  -0.015*** -0.013*** -0.011*** 

 (0.003) (0.003) (0.003)  (0.001) (0.001) (0.001)  (0.002) (0.003) (0.002)  (0.001) (0.001) (0.001) 

                

Extrav × Firm Growth  -0.105***    -0.101***    -0.105***    -0.102***  

  (0.003)    (0.001)    (0.002)    (0.001)  

                

High Growth   -0.047***    -0.028***    -0.016***    -0.031*** 

   (0.005)    (0.003)    (0.004)    (0.002) 

                

Extrav × High Growth   -0.109***    -0.102***    -0.101***    -0.103*** 

   (0.006)    (0.003)    (0.004)    (0.003) 

                

Constant 0.039 0.073*** 0.091***  0.058*** 0.051*** 0.065***  0.205*** 0.200*** 0.209***  0.133*** 0.119*** 0.140*** 

 (0.033) (0.016) (0.015)  (0.009) (0.008) (0.009)  (0.012) (0.013) (0.012)  (0.008) (0.007) (0.007) 

Firm fixed effects  Yes Yes Yes  Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 

Year fixed effects  Yes Yes Yes  Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 

N 4,239 6,176 8,474  8,474 6,176 8,474  8,474 6,176 8,474  8,474 6,176 8,474 

R2 0.852 0.842 0.834  0.776 0.804 0.780  0.789 0.799 0.790  0.737 0.776 0.744 

N_clust 173 173 173  173 173 173  173 173 173  173 173 173 

Note: This table reports the estimation results of the effect of firm growth prospects on the extraversion –leverage nexus. Standard errors robust to heteroskedasticity and 

clustering at the industry level are in parentheses. Firm growth opportunities  is captured via Tobin’s Q (Ahn, Denis, and Denis 2006), and High Growth is a dummy equal to one 

if Tobin’s Q is above median value, and zero otherwise. The sample and all other variables are defined in Table 1. 

***Significant at the 1% level. 

**Significant at the 5% level. 

*Significant at the 10% level. 
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TABLE 14. CEO Extraversion on Leverage: Collateral. 
 NBLev  NMLev  BLev  MLev 

Variable (1) (2) (3)  (4) (5) (6)  (7) (8) (9)  (10) (11) (12) 

Extrav 0.089*** 0.222*** 0.062***  0.058*** 0.100*** 0.042**  0.127*** 0.225*** 0.122***  0.060*** 0.094*** 0.053*** 

 (0.037) (0.050) (0.027)  (0.021) (0.027) (0.021)  (0.031) (0.033) (0.031)  (0.019) (0.022) (0.018) 

                

Collateral 0.747*** 0.830*** 0.745***  0.366*** 0.392*** 0.363***  0.262*** 0.323*** 0.261***  0.248*** 0.269*** 0.246*** 

 (0.084) (0.085) (0.084)  (0.042) (0.043) (0.041)  (0.062) (0.062) (0.062)  (0.040) (0.040) (0.039) 

                

Extrav × Collateral  0.320***    0.100***    0.234***    0.080***  

  (0.083)    (0.037)    (0.052)    (0.030)  

                

High Collateral   0.085***    0.044***    0.016*    0.016** 

   (0.011)    (0.006)    (0.009)    (0.007) 

                

Extrav × High Collateral   0.131***    0.101***    0.107***    0.110*** 

   (0.018)    (0.008)    (0.016)    (0.008) 

                

Constant -0.332*** -0.363*** -0.338***  -0.125*** -0.135*** -0.126***  0.056* 0.033 0.055*  -0.023 -0.030 -0.022 

 (0.044) (0.044) (0.044)  (0.022) (0.022) (0.021)  (0.032) (0.032) (0.032)  (0.020) (0.020) (0.020) 

Firm fixed effects  Yes Yes Yes  Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 

Year fixed effects  Yes Yes Yes  Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 

N 8,474 8,474 8,474  8,474 8,474 8,474  8,474 8,474 8,474  8,474 8,474 8,474 

R2 0.831 0.832 0.833  0.780 0.780 0.782  0.788 0.789 0.789  0.727 0.727 0.727 

N_clust 173 173 173  173 173 173  173 173 173  173 173 173 

Note: This table reports the estimation results of the effect of firm collateral ability on the extraversion–leverage nexus. Standard errors robust to heteroskedasticity and 

clustering at the industry level are in parentheses.  Collateral or asset tangibility is the sum of net plant, property, and equipment, and inventory, scaled by total assets. 

High Collateral is a dummy equal to one if Collateral is above median value, and zero otherwise. The sample and all other variables are described in Table 1. 

***Significant at the 1% level. 

**Significant at the 5% level. 

*Significant at the 10% level. 
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TABLE 15. CEO Extraversion on Leverage: Product Market Competition. 
 High Competition  Low Competition 

 NBLev NMLev  NBLev NMLev 

Variable (1) (2) (3) (4) (5) (6)  (7) (8) (9) (10) (11) (12) 

Extrav 0.125
***

 0.133
***

 0.218
***

 0.068
***

 0.070
***

 0.148
***

  0.038 0.337
**

 0.255 0.077 0.173
**

 0.098 
 (0.041) (0.037) (0.074) (0.025) (0.023) (0.050)  (0.129) (0.154) (0.165) (0.055) (0.068) (0.079) 
              
Firm Size  0.022

*
 0.033

**
  0.011 0.020

**
   0.041

***
 0.067

***
  0.033

***
 0.044

***
 

  (0.012) (0.015)  (0.007) (0.008)   (0.014) (0.015)  (0.007) (0.006) 
              

Tobin Q  -0.009 -0.010  0.003 0.002   -0.019
***

 -0.013
***

  -0.005 -0.003 
  (0.006) (0.008)  (0.003) (0.003)   (0.004) (0.005)  (0.003) (0.004) 
              

ROA  -0.324
***

 -0.343
***

  -0.200
***

 -0.209
***

   -0.137 -0.161
**

  -0.189
***

 -0.176
***

 
  (0.059) (0.058)  (0.040) (0.041)   (0.085) (0.079)  (0.038) (0.042) 
              

Liquidity  -0.041
***

 -0.041
***

  -0.018
***

 -0.018
***

   -0.037
***

 -0.034
***

  -0.013
***

 -0.012
***

 
  (0.004) (0.004)  (0.002) (0.002)   (0.005) (0.005)  (0.002) (0.002) 
              

CFVol  0.008 0.073  -0.069 -0.039   0.563
***

 0.822
***

  0.350
***

 0.489
***

 
  (0.112) (0.124)  (0.049) (0.051)   (0.157) (0.134)  (0.107) (0.113) 
              

Dividend  -0.022
**

 -0.019
**

  -0.009 -0.008   -0.011 -0.011  -0.027
***

 -0.031
***

 
  (0.009) (0.010)  (0.006) (0.006)   (0.012) (0.013)  (0.010) (0.011) 
              

Tax  0.000 -0.000  0.000 -0.000   -0.002
***

 -0.002
***

  -0.001
***

 -0.001
***

 

  (0.000) (0.000)  (0.000) (0.000)   (0.000) (0.000)  (0.000) (0.000) 
              

Investment  -0.022
***

 -0.023
***

  -0.011
***

 -0.012
***

   -0.037
***

 -0.024
**

  -0.012
**

 -0.012
**

 

  (0.007) (0.008)  (0.004) (0.004)   (0.010) (0.010)  (0.005) (0.005) 
              

Complexity  0.031
***

 0.026
**

  0.018
***

 0.013
**

   0.010 0.005  -0.002 0.001 
  (0.010) (0.010)  (0.005) (0.005)   (0.009) (0.010)  (0.005) (0.005) 
              

Board Chair   0.025   0.017    0.011   0.006 
   (0.024)   (0.012)    (0.018)   (0.008) 
              

CEO Age   -0.007
**

   -0.005
**

    0.008   0.009
**

 
   (0.003)   (0.003)    (0.007)   (0.003) 
              

Gender   -0.532
**

   -0.309
**

    0.000   0.000 
   (0.225)   (0.156)    (0.001)   (0.001) 
              

CEO Tenure   -0.010   -0.005    -0.018
*
   -0.014

**
 

   (0.010)   (0.006)    (0.010)   (0.006) 
              

Compensation   -0.001   -0.004    -0.020
***

   -0.007
***

 
   (0.005)   (0.003)    (0.005)   (0.002) 
              

Optimism   0.003   -0.005    -0.007   -0.008
**

 

   (0.009)   (0.005)    (0.007)   (0.003) 
              

High Optimism   -0.004   -0.002    -0.013*   -0.007** 

   (0.010)   (0.005)    (0.008)   (0.003) 
              

EmoStab   0.076   -0.007    -0.465   -0.159 
   (0.261)   (0.151)    (0.291)   (0.140) 
              

Conscient   1.220
**

   0.952
***

    -0.454   -0.171 
   (0.526)   (0.353)    (0.350)   (0.168) 
              

Openness   0.442   0.204    1.058   0.513 
   (0.506)   (0.352)    (0.723)   (0.372) 
              

Agree   0.321   0.066    -1.367   -0.007 
   (0.896)   (0.428)    (1.168)   (0.472) 
              

Constant 0.062
***

 -0.049 -5.653
**

 0.072
***

 -0.008 -3.737
**

  0.018 -0.196
**

 -1.335 0.030
*
 -0.122

**
 -1.286 

 (0.018) (0.072) (2.419) (0.011) (0.037) (1.750)  (0.038) (0.094) (2.231) (0.016) (0.050) (1.122) 
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Firm fixed effects Yes Yes Yes Yes Yes Yes  Yes Yes Yes Yes Yes Yes 
Year fixed effects Yes Yes Yes Yes Yes Yes  Yes Yes Yes Yes Yes Yes 
N 4,232 3,578 3,182 4,232 3,578 3,182  4,242 3,412 3,079 4,242 3,412 3,079 

R2
 0.835 0.862 0.877 0.810 0.827 0.847  0.861 0.894 0.908 0.806 0.827 0.839 

N_clust  173 173 173 173 173 173  173 173 173 173 173 173 

Note: This table reports the estimation results of the effect of the product market competition on the extraversion–leverage nexus. Standard errors robust to heteroskedasticity and clustering at the 
industry level are in parentheses. The sample and variables are described in Table 1. 
***Significant at the 1% level. 

**Significant at the 5% level. 
*Significant at the 10% level. 
 


