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ARTICLE INFO ABSTRACT

JEL classification: We explore the influence of CEO and CFO facial masculinity, measured by the facial width-to-height ratio
G30 (fWHR), on the hedging decisions of a sample of oil and gas producers from 2009 to 2019. Our findings show a

G32 negative association between the fWHR and the hedging likelihood and extent, which is particularly pronounced
Keywords: when considering both executives. This effect is consistent with facial masculinity being linked to increased
CEO managerial risk-taking and leading to reduced corporate hedging. This evidence is robust to managerial
gf](:m compensation incentives and professional and demographic characteristics, survives multiple robustness checks,
Risk-taking and is plausibly causal.

Hedging

1. Introduction

Companies are led by individuals. While seemingly straightforward,
this assertion carries substantial implications for corporate behavior and
decision-making. In the strategic management literature, the upper
echelons theory argues that the top management team’s experiences,
values, and personalities significantly shape a firm’s strategy and out-
comes (Hambrick, 2007; Hambrick & Mason, 1984). In corporate
finance, Bertrand and Schoar (2003) show that managerial fixed effects,
reflecting manager-specific styles, capture a significant portion of the
differences in firms’ investment, financial, and organizational policies.

Following Bertrand and Schoar’s (2003) study, an extensive litera-
ture has explored the impact of observable chief executive officer (CEO)
personal traits on corporate decisions (e.g., Adams et al., 2005; Ben-
melech & Frydman, 2015; Bennedsen et al., 2020; Bernile et al., 2017;
Custédio & Metzger, 2014; Graham et al., 2012; Graham et al., 2013;
Kaplan et al., 2012; Malmendier & Tate, 2008, 2009; Mullins & Schoar,
20165 Schoar & Zuo, 2017). While the CEO plays a pivotal role, the chief
financial officer (CFO)—often the second-most-prominent senior man-
ager (Uhde et al., 2017; Zorn, 2004)—also significantly influences key
areas, such as capital budgeting, capital structure, and financial risk
management (Barbi et al., 2024; Bertrand & Schoar, 2003; Chava &
Purnanandam, 2010; Dittmar & Duchin, 2016; Ferris & Sainani, 2021;
Florackis & Sainani, 2018; Frank & Goyal, 2007; Hoitash et al., 2016;
Mobbs, 2018; Schopohl et al., 2021).

This paper provides novel evidence on how managerial risk
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preferences affect financial risk management. To isolate personal risk
preferences from those induced by compensation and other professional
and demographic characteristics (e.g., age, tenure, pay convexity,
experience, and education), we exploit a physical marker of facial
masculinity, namely the facial width-to-height ratio (fWHR), which has
been shown to correlate with increased risk-taking. To our knowledge,
this study is the first to empirically investigate how this managerial trait
impacts firms’ hedging decisions.

Contemporary advances in behavioral neuroendocrinology reveal
that the fWHR, calculated as the bizygomatic width relative to the dis-
tance between the brow ridge and upper lip (Weston et al., 2007),
provides cues on personality and behavioral tendencies in men (Carré
et al., 2009; Carré & McCormick, 2008). Extensive literature has
investigated the association between a high fWHR and aggression
(Archer, 2006; Carré et al., 2009; Carré & McCormick, 2008; Goetz et al.,
2013; Stirrat et al., 2012), untrustworthiness (Ormiston et al., 2017;
Stirrat & Perrett, 2010), sensation seeking (Campbell et al., 2010;
Roberti, 2004), leadership and alpha status (Lefevre et al., 2014),
achievement and motivation (Lewis et al., 2012), and risk-seeking
(Apicella et al., 2008; Apicella et al., 2015; Welker et al., 2015).
Although some studies question the link between fWHR and aggressive
behavior, meta-analyses confirm a positive—albeit small—and signifi-
cant relationship (Haselhuhn et al., 2015). The fWHR is a valid measure
for predicting masculine behavioral traits in men but not in women
(Lefevre et al., 2013).

The biological mechanism underlying the fWHR as a predictor of
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masculine traits in men appears to be closely linked to hormonal factors.
A higher fWHR, indicating wider faces, is associated with elevated
testosterone levels during puberty (Carré et al., 2009; Carré & McCor-
mick, 2008; Penton-Voak & Chen, 2004; Verdonck et al., 1999; Welker
et al,, 2016) as well as with circulating and reacting testosterone
(Lefevre et al., 2013; Pound et al., 2009). Testosterone, a steroid hor-
mone, is widely recognized for mapping onto a range of masculine
behavioral traits in men, but it is a poor predictor of such behavioral
traits in women, as a different set of hormones—primarily estro-
gen—drives hormonal influences on behavioral traits and facial struc-
ture in women (Lefevre et al., 2013). However, the precise
neuroendocrinological mechanisms by which testosterone influences
facial morphology remain under investigation (Bird et al., 2016;
Eisenbruch et al., 2018; Kordsmeyer et al., 2019).

Testosterone has been particularly observed to correlate with eco-
nomic and financial risk-taking behavior in experimental studies (see
Apicella et al., 2015, for a comprehensive review). Apicella et al. (2008)
find a positive correlation between circulating testosterone and the
propensity to make riskier investments in a sample of 95 males aged
18-23. Similarly, Stanton et al. (2011) show that high levels of testos-
terone from saliva samples are associated with greater risk-taking in a
sample of 154 individuals completing a gambling task. Votinov et al.
(2022) conduct a placebo-controlled randomized experiment on 40 men
and find that testosterone administration leads to increased risk-taking
in the gain domain (and a weaker decrease in the loss domain). Schip-
per (2023) observes a positive association between salivary testosterone
levels and risk-taking propensity in gain-related scenarios among men
(but not among women) in a sample of 208 participants who completed
a lottery task. Some other studies find mixed evidence on the association
between testosterone and risk-seeking (see Apicella et al., 2015). A
recent meta-analysis investigates the relationship between hormonal
levels and risk-taking and confirms a small but positive correlation for
testosterone (Kurath & Mata, 2018).

In this paper, we build on the link between facial masculinity and
financial risk-taking to examine how managers with different fWHRs
influence a firm’s likelihood and extent of hedging. We acknowledge
that financial risk management is directly overseen by the CFO (Barbi
et al., 2024; Hoitash et al., 2016); therefore, our analysis encompasses
both the CEO and the CFO. For the investigation, we use a manually
collected sample of hedging practices, managerial attributes, and
compensation structures of US oil and gas firms from 2009 to 2019.

We present a robust negative relationship between the facial mas-
culinity of CEOs and CFOs, as measured by their fWHR, and both the
likelihood and extent of hedging. While the fWHR of the CEO, and to a
lesser extent the CFO, significantly explains hedging decisions, the
impact becomes more pronounced when considering the combined
fWHR of both the CEO and CFO. More specifically, when a high fWHR
CEO is paired with a high fWHR CFO, the firm tends to hedge signifi-
cantly less once the decision to hedge is made. This effect persists after
controlling for managerial overconfidence and adds incremental
explanatory power to the risk-taking incentives arising from managerial
pay convexity and professional and demographic attributes.

We undertake additional analyses to validate the robustness of this
relationship. This involves narrowing the sample to higher-quality pic-
tures, using alternative fWHR measures, and utilizing an automatic
fWHR calculator in Python. The results remain robust after repeating the
analysis within subsamples characterized by different degrees of
managerial pay convexity, using a progressively more stringent defini-
tion of managerial overconfidence, and incorporating education and
qualification proxies.

We also address the potential endogeneity issues that may obscure
the causal link between managerial facial masculinity and firm hedging.
To mitigate the impact of observable confounders, we utilize propensity-
score matching to compare the hedging decisions of firms that differ in
managerial facial masculinity but are similar in firm and other mana-
gerial attributes. Additionally, to reinforce the argument for the causal
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influence of facial masculinity on hedging, we conduct a falsification test
and show that the significance of facial masculinity dissipates after the
random (and artificial) assignment of fWHRs to the managers in our
sample. Finally, we perform two checks to ensure that unobservable
firm-level heterogeneity does not undermine the association between
facial masculinity and hedging.

First, we examine firms with internally promoted versus externally
hired managers. Internally promoted managers are chosen from a nar-
rower pool of candidates. This selection process reduces the likelihood
that firms with aggressive hedging policies hire managers with higher
fWHR, as these managers were already with the firm in lower-level roles.
Second, we focus on firms that experienced a change in CEO or CFO
during the sample period to avoid overlap between firm attributes and
managerial characteristics. In all cases, the results consistently support a
causal relationship between facial masculinity and hedging decisions.

The paper is organized as follows. Section 2 reviews the relevant
literature on hedging, managerial risk preferences, and the relationship
between fWHR, masculine behavior, and risk-seeking. Section 3 presents
the data, describes the variables, and provides summary statistics.
Univariate and multivariate analyses are reported and discussed in
Section 4. Section 5 explores the robustness of the main findings and
presents additional analyses. Section 6 addresses concerns about
observable and unobservable confounders. Finally, Section 7 concludes
the paper.

2. Literature review
2.1. Hedging and managerial preferences

Financial risk management is crucial in modern corporate finance. Its
relevance has grown with the increasing uncertainty of market vari-
ables, particularly after the 2008-2009 global financial crisis (Giambona
et al., 2018). Global (Bartram et al., 2009; Giambona et al., 2018) and
nationwide studies (e.g., Bodnar et al., 1998; Bodnar et al., 2013;
Brunzell et al., 2011; Hoberg & Moon, 2017; Mallin et al., 2001) show
that most nonfinancial listed firms actively manage risks. This trend is
driven by the intuitive belief among managers that hedging contributes
to shareholder value (Stulz, 2013), a notion supported by several
empirical studies (Allayannis & Weston, 2001; Carter et al., 2006; Gilje
& Taillard, 2017; Haushalter, 2000; Pérez-Gonzalez & Yun, 2013).
Furthermore, evidence indicates that corporate hedging reduces the
(industry-adjusted) cost of equity by about 60 basis points (Gay et al.,
2011) and the cost of public debt by about 50 basis points, with
speculative-grade firms benefiting more than investment-grade firms
(Chen & King, 2014).

Managerial risk preferences are a key determinant of corporate
hedging (DeMarzo & Duffie, 1995; Smith & Stulz, 1985; Stulz, 1984).
Price-contingent pay increases the convexity of managerial remunera-
tion, hence reducing managerial risk aversion and firm hedging (Barbi
et al., 2024; Knopf et al., 2002; Rogers, 2002; Tufano, 1996). Although
executive pay is endogenous to hedging, existing evidence supports a
causal relationship (Bakke et al., 2016). Manager’s characteristics, such
as age (Croci et al., 2017), culture (Lievenbriick & Schmid, 2014),
experience (Tufano, 1996), and education (Bodnar et al., 2019) also
influence how managers assess and manage risks. However, isolating the
impact of personal risk preferences from risk propensity induced by
compensation and other professional or demographic characteristics is
challenging, as risk aversion is not directly observable in archival data.

Bodnar et al. (2019) overcome this limitation by administering a
psychometric test to a globally distributed sample of 681 nonfinancial
CFOs. The test aims to directly measure their risk aversion through two
sequential questions about their preferences for income from a new job.
This measure of managerial risk aversion interacts with compensation
and other attributes, such as age, professional experience, and educa-
tion, and has strong explanatory power on firms’ hedging practices. The
analysis shows that firms led by more risk-averse managers hedge more
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than those led by less risk-averse managers. Surveying managers
responsible for risk management yields a direct measure of risk aversion.
However, Bodnar et al. (2019) acknowledge the potential limitations of
their approach, including concerns about sample representativeness (the
response rate is 16%), the influence of question wording and format, and
the fact that results are based on a single cross-section of firms. Although
they take careful steps to mitigate such concerns, these limitations are
typical of any survey-based study. In this paper, we exploit a physical
marker of facial masculinity (i.e., the facial width-to-height ratio, fWHR)
and take a novel approach to isolate managerial risk preferences from
those induced by compensation and other professional and demographic
factors.

2.2. fWHR, masculine behavior, and risk-seeking

Corporate finance and accounting literature has explored the
connection between the fWHR and masculine social behavior, as sug-
gested by findings in neuroendocrinology studies. Wong et al. (2011)
investigate leaders’ effectiveness in attaining organizational goals,
finding a positive correlation between CEOs’ fWHR and financial per-
formance. Jia et al. (2014) report a positive relationship between CEO
facial masculinity and misreporting proxies among S&P 1500 firms.
Furthermore, CEO facial masculinity predicts opportunistic insider
trading and stock options backdating. Amin et al. (2024) relate CEOs’
facial masculinity to more aggressive financial reporting practices,
where bad news is incorporated into earnings less promptly. Kim et al.
(2022) analyze a sample of South Korean firms and find that CEOs’
fWHR is associated with a higher likelihood of corporate fraud. Lu and
Teo (2022) show that hedge funds managed by individuals with a high
fWHR underperform those managed by counterparts with a low fWHR,
exhibit greater downside risk, and have a higher failure rate. The
connection between a high fWHR and performance extends to the aca-
demic finance profession. Finance journal editors with more masculine
faces are positively linked to journal performance, as measured by the
impact factor (Tian et al., 2022).

Recent finance studies have examined the relationship between CEO
facial masculinity and managerial risk preferences, showing that a
higher fWHR correlates with increased firm riskiness. Ahmed et al.
(2019) find a positive link between CEOs’ facial masculinity and risk-
taking in banks, particularly in terms of larger stock return volatility
and idiosyncratic risk. However, this connection does not extend to the
Z-score. Interestingly, the market views banks led by CEOs with more
masculine facial features as riskier, even when their insolvency risk is
similar. Kamiya et al. (2019) offer robust evidence supporting a positive
correlation between CEOs’ fWHR and risk-taking behavior in the top
1500 nonfinancial public US firms. Companies led by CEOs with a high
fWHR have greater stock return volatility, higher leverage, and are more
acquisitive. Importantly, Kamiya et al. (2019) rule out CEO over-
confidence as the driving factor. Shi et al. (2023) examine 1780 Chinese
acquiring firms and find that those led by CEOs with a high fWHR
engage in value-destroying acquisitions, experience lengthier acquisi-
tion processes, use more leverage, and are less likely to hire professional
financial advisors. Zheng et al. (2023) analyze a sample of Chinese listed
firms from 2008 to 2019, showing that companies led by CEOs with a
high fWHR are more likely to experience a stock price crash, particularly
in industries with low market competition and in firms with fewer in-
dependent directors. Kang et al. (2025) study alliance choices of 184 US
firms in high-technology industries from 1993 to 2020. Firms led by
CEOs with a high fWHR are more likely to form riskier alliances with
new and unfamiliar partners. Overall, there is compelling evidence that
managerial fWHR is linked to risk preferences, with CEOs having a wider
face being more inclined to make risky decisions.
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3. Data, variables, and summary statistics
3.1. Data

The initial sample comprises US-listed oil and gas firms (SIC code:
1311, “Crude Petroleum and Natural Gas™) from 2009 to 2019. Empir-
ical research in corporate risk management usually centers on specific
industries." Industry studies target firms with similar risks but different
hedging practices and mitigate endogeneity concerns associated with
omitted firm-specific characteristics (Coles et al., 2006). Oil and gas
exploration and production firms face significant commodity price risks,
driven by volatile energy prices and the inelastic nature of both demand
and supply. The fluctuations in oil and gas prices lead to significant cash
flow volatility (Bakke et al., 2016; Croci et al., 2017; Haushalter, 2000;
Jin & Jorion, 2006).

We source data from the SEC’s Electronic Data Gathering, Analysis,
and Retrieval (EDGAR) system. Our initial search identifies 316 firms
and 2103 firm-year observations. We exclude 425 observations that do
not report oil or natural gas production. Additionally, we drop 22 ob-
servations because the firms do not disclose hedging data in tabular
form, which prevents us from assessing the extent of hedging. We collect
firm-specific financial controls from Compustat. After this step, we are
left with 247 unique firms and 1524 firm-year observations.

We integrate this dataset with CEO and CFO biographical informa-
tion and compensation data, which are manually extracted from firms’
annual proxy statements (DEF-14A). We require that DEF-14As are
accessible on EDGAR and that the biographies of the CEO and CFO
contain sufficient detail to construct our variables. We identify the CFO
and CEO for each firm-year observation. In cases where roles change
within a fiscal year, we retain the manager who held the position for
most of the period. After this step, the sample consists of 1152 firm-year
observations (182 unique firms). We gather details on managerial
compensation from proxy statements, including the number of shares
owned, executive stock options, cash salary, and bonuses. Additionally,
we obtain stock prices from Compustat Security Daily and risk-free rates
(Treasury rates) from the Federal Reserve. At the end of this step, we are
left with a sample comprising 154 unique firms and 867 firm-year ob-
servations, for which we have complete firm-level and executive-level
data for both the CEO and the CFO. These observations correspond to
219 unique CEOs and 245 unique CFOs.

We exclude 2 female CEOs (2 firm-year observations) and 15 female
CFOs (42 firm-year observations) from this sample.” We use Google
Images to search for the facial pictures of the remaining 217 male CEOs
and 230 male CFOs. We primarily obtain pictures from firms’ official
websites. If unavailable, we search other public sources such as
Bloomberg, news articles, LinkedIn, social media, or video frames on
YouTube. When multiple pictures are available, we select the best one
based on subject orientation (forward-facing), expression (neutral), and
resolution (highest). We are unable to find pictures of 20 CEOs (43 firm-
year observations) and 37 CFOs (108 firm-year observations).

We follow Kamiya et al. (2019) and assign facial pictures a quality
score ranging from O to 3 based on the subject’s posture and orientation.

! For example, studies on long hedgers frequently focus on airline companies
(e.g., Carter et al., 2006; Rampini et al., 2014; Treanor et al., 2014), while
research on short hedgers often centers on gold mining firms (e.g., Adam, 2009;
Adam et al., 2017; Adam & Fernando, 2006; Tufano, 1996, 1998) or oil and gas
producers (e.g., Bakke et al., 2016; Barbi et al., 2024; Croci et al., 2017; Gilje &
Taillard, 2017; Haushalter, 2000; Jin & Jorion, 2006). For a comprehensive
review, see Carter et al. (2017).

2 To maintain the specificity of the fWHR for predicting masculine behavioral
traits, women are commonly excluded from analyses in fWHR research (e.g.,
Ahmed et al., 2019; Lu & Teo, 2022; Tian et al., 2022). Our sample has only a
scant minority of female CEOs (0.9 %) and CFOs (6.1 %), consistent with the
male-dominated leadership positions in the oil and gas industry (Barbi et al.,
2024).
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In particular, O stands for “low quality” (the facial width or height
measurement is problematic, e.g., only one ear is visible or the picture is
taken from above or below), 1 means “medium quality” (one ear is fully
visible, while only half of the other ear can be seen due to the subject
being positioned slightly sideways), 2 denotes “good quality” (both ears
are perfectly visible, although the subject is slightly rotated), and 3
represents “high quality” (i.e., perfect posture and orientation). Low-
quality pictures of 7 CEOs (20 firm-year observations) and 20 CFOs
(51 firm-year observations) are excluded to ensure accurate fWHR
calculation. Our final sample is an unbalanced panel of 140 firms and
820 firm-year observations (including 190 unique CEOs and unique 173
CFOs) for which at least one of the two executives has a usable picture
for fWHR computation.

Of the 820 firm-year observations in our sample, 802 (97.8 %) can be
used to compute the CEO’s fWHR, while 666 (81.2 %) can be used for
the CFO’s fWHR. All of these pictures are of medium to high quality.
This is the number of observations that will be employed in the paper’s
main analysis. In the robustness section, we narrow the sample to
include only good and high-quality pictures. This results in a restricted
panel of 133 firms (654 firm-year observations for 156 CEOs and 578
firm-year observations for 142 CFOs). Table 1 presents the process
leading to the final sample and the breakdown of observations by facial
picture quality.

Empirical studies focusing on hedging within a single industry often
face a limited sample size, particularly those integrating hedging with
managerial-level characteristics and compensation.® Our study is no
exception. However, we alleviate the impact of this limitation by hand-
collecting managerial attributes and compensation from proxy state-
ments, thus overcoming data constraints associated with commercial
databases (e.g., Execucomp and BoardEx). Additionally, we carefully
check the biography and identity of CEOs and CFOs when searching for
their pictures, especially in cases where they have transitioned to
another firm. While we acknowledge that sample size can affect the
explanatory power of our analyses, our evidence is based on the largest
sample available given the variables under investigation.

Table 1

Distribution of pictures for CEOs and CFOs. The table shows the step-by-step
reduction in the initial sample of 867 firm-year observations (corresponding
to 219 unique CEOs and 245 unique CFOs) to a final sample of 820 firm-year
observations (190 unique CEOs and 173 unique CFOs). Exclusions are made
for female executives, missing pictures, and low-quality images. The final
dataset includes 140 firms where at least one executive has a usable picture for
fWHR computation, with 802 firm-year observations for CEOs and 666 for CFOs.
The table also presents the distribution of the final sample by picture quality,
following Kamiya et al. (2019).

Number of firm-year Number of
observations executives

CEO CFO CEO CFO

Initial number of observations 867 867 219 245
Minus: Female executives 2 42 2 15
Minus: Pictures not found 43 108 20 37
Minus: Low quality pictures 20 51 7 20

Final number of observations 802 666 190 173
Of which: Medium quality pictures 148 88 34 31
Of which: Good quality pictures 327 359 82 86
Of which: High quality pictures 327 219 74 56

3 For instance, Jin and Jorion (2006) analyze 330 firm-year observations
from the 1998-2001 period, while Croci et al. (2017) have about 500 obser-
vations spanning 2000-2013. Bakke et al.’s (2016) study, not directly compa-
rable to ours due to its reliance on a quasi-natural experiment, draws evidence
from 146 firm-year observations.
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3.2. Variables

3.2.1. Hedging
The dependent variables are measures of firms’ hedging. To inves-

tigate hedging likelihood, we use a binary variable (Hedger), which is set
to 1 if the firm hedges its production for the following year, and
0 otherwise. We assign a value of zero to Hedger if the 10-K report
explicitly states that the firm does not hedge price risk or if no hedging
activity is mentioned. As reported in Table 2, approximately 80% of
firm-year observations are for hedgers.

We leverage tabular data on derivative instruments to measure the
extent of hedging. The calculation involves computing the delta of
hedging positions and scaling it by the expected production for the
following year, proxied by the next year’s actual production (e.g., Bakke
etal., 2016; Jin & Jorion, 2006; Tufano, 1996). Unlike Hedger, which is a
binary variable, the hedge ratio allows for cross-sectional variations in
the magnitude of hedging. We focus on derivative contracts for oil,
natural gas (NG), and natural gas liquids (NGLs) with maturities of one
year or less. NG is converted into barrels of oil equivalents and NGLs are
treated as oil. We include only directional contracts, discarding basis
spreads and other non-directional contracts, as they do not hedge
against price risk. However, we do retain fixed-price delivery contracts,
as these are operational hedges.

The calculation of the (firm-year) hedging position’s delta follows
the methodology used by Tufano (1996), Jin and Jorion (2006), and
Bakke et al. (2016). First, we aggregate all directional hedging contracts
for each type (e.g., futures, swaps, and collars) and commodity (oil, NG,
and NGLs). Second, we compute the delta separately for each type of
contract. We assume a delta of —1 for linear and fixed-price delivery
contracts. We calculate the delta for nonlinear contracts using the Black
and Scholes (1973) formula based on daily historical volatility over the
last 252 trading days. We then multiply unit deltas by the hedged vol-
ume for each contract type to determine the volumetric delta. In the final
step, we aggregate all contract deltas to obtain the overall annual delta,
which is scaled by the total production for the following year. This hedge
ratio (HR1) represents the payoff from a $1 change in expected output,
assuming next year’s production is an unbiased estimate of future pro-
duction (Bakke et al., 2016; Jin & Jorion, 2006).

Using actual future production instead of current expectations may
introduce measurement error if there is a nonzero average difference
between actual and expected production at the time the hedge is placed.
We acknowledge this potential distortion and calculate a second hedge
ratio using current reserves as the denominator for the overall annual

Table 2

Time distribution of hedgers and extent of hedging. The table shows the distri-
bution of the 820 firm-year observations in our sample and the proportion of
hedgers by year. It also provides the average annual hedge ratio, where HR1 is
the delta of the hedging position scaled by the next year’s total production, and
HR2 is the delta of the hedging position scaled by current reserves. The last two
columns report the average annual fraction of the next year’s production hedged
(FPH) and current reserves hedged (FRH). The table also shows the sample mean
of the dummy variable Hedger, the two hedge ratios, and the fraction of pro-
duction and reserves hedged.

Year N Hedger, % HR1, % HR2, % FPH, % FRH, %
2009 82 78.0 35.8 3.2 47.7 4.1
2010 85 76.5 29.9 2.5 41.2 3.5
2011 84 77.4 25.6 2.0 35.8 3.0
2012 87 77.0 29.3 2.7 38.4 3.5
2013 85 81.2 37.2 3.3 46.2 4.1
2014 79 72.2 29.4 2.3 38.5 3.0
2015 74 77.0 24.6 2.4 36.0 3.5
2016 74 79.7 33.0 3.4 44.0 4.6
2017 64 87.5 33.8 3.2 49.7 4.9
2018 57 86.0 31.3 3.0 51.8 5.0
2019 49 79.6 28.3 2.6 43.8 4.2
Mean 78.9 30.8 2.8 42.6 3.9
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volumetric delta (HR2), as in Jin and Jorion (2006) and Bakke et al.
(2016). HR2 is an alternative measure of the extent of hedging.

3.2.2. Facial masculinity

To measure CEO and CFO facial masculinity, we calculate fWHR as
described in Weston et al. (2007) and Carré and McCormick (2008). The
fWHR is the bizygomatic width (the horizontal distance between the left
and right zygion) divided by the upper facial height (the vertical dis-
tance between the brow ridge and the upper lip) (as an example, see
Fig. 1 in Carré & McCormick, 2008). We exclude low-quality pictures to
mitigate measurement errors (Kamiya et al., 2019), as detailed in Sec-
tion 3.1 and Table 1. Then, we proceed to calculate the fWHR as follows.

In the first stage, we standardize the pictures to a grayscale format
with a height of 400 pixels using ImageJ, open-source software from the
US National Institutes of Health. Then, utilizing the same image pro-
cessing software, each author independently calculates the fWHR for
CEOs and CFOs based on the valid pictures in our sample. The average
(median) absolute difference between the two measurements is 1.7 %
(1.5 %) for the CEO (802 firm-year observations) and 2.0 % (1.8 %) for
the CFO (666 firm-year observations).

An examination of the tails of the distribution shows cases where the
difference between the two measurements is larger. Specifically, at the
95th (99th) percentile, this difference is 4.0 % (5.3 %) for the CEO and
5.0 % (5.5 %) for the CFO. To limit the impact of measurement error, we
request that a research assistant performs a third independent mea-
surement when the difference between the previous two is in the upper
5 % of the distribution.” Subsequently, we discard the author’s mea-
surement which is the farthest from the third independent measurement.
Finally, we compute the average between the two measurements for the
whole sample. This process generates two variables: CEO fWHR and CFO
fWHR. We also calculate the average of the two ratios, CEO CFO avg
fWHR, which captures the combined average facial masculinity of the
two key managers responsible for hedging decisions. These three vari-
ables are central to this paper, and we aim to minimize concerns that
measurement issues influence our results. To address this, we conduct
three robustness checks later in the paper.

First, we exclude observations from the sample if the picture quality
is not classified as at least “good.” Although this reduces the sample size,
it reinforces the validity of the statistical inference, as the subsample of
facial pictures ensures more accurate measurement. Second, while we
use fWHR as a continuous variable in the main analyses, Table 3, which
presents the summary statistics, shows a highly concentrated distribu-
tion. The differences between values, especially between the first and
third quartiles, are small. To reduce the potential impact of measure-
ment errors on the magnitude of regression coefficients, we later apply
three monotonic transforms to fWHR. Lastly, we replace the manually
computed fWHR with an automatically calculated measure. The mea-
surement is performed using a face recognition tool and a routine in
Python. This approach has the advantage of being free from potential
human errors. However, it comes with the drawback of more stringent
constraints on image quality and subject posture for accurate
measurement.

3.2.3. Controls

We collect a comprehensive set of managerial and firm-level controls
that have explanatory power on hedging. At the managerial level,
compensation convexity significantly affects risk-taking and leads firms
to hedge less (Bakke et al., 2016; Barbi et al., 2024). We measure the

4 A 5 % absolute difference between two measurements is often used in the
literature to detect discrepancies requiring another independent measurement
(e.g., Jia et al., 2014; Kamiya et al., 2019). Our criterion is more conservative,
as the 95th percentile is 4.0 % for CEOs and 5.0 % for CFOs. Moreover, this
criterion provides one additional measurement for the same proportion of ob-
servations for both CEOs and CFOs.
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convexity of managerial compensation through relative vega, defined as
the sensitivity of a manager’s equity investment in the firm to a 1 %
change in stock return volatility. We assume a vega of zero for stock
holdings. For stock options, we value them and calculate their vega
using the Black and Scholes (1973) model corrected for dividends
(Merton, 1973), as per Guay (1999) and Core and Guay (2002). To ac-
count for the different scales of CEO and CFO compensation,” we
normalize vega by dividing it by the market value of total equity hold-
ings (Barbi et al., 2024).

Other components of managerial compensation also influence risk-
taking. We use relative delta to acknowledge that managers with
higher stock ownership tend to be less diversified and should hedge
more (Barbi & Morresi, 2023; Smith & Stulz, 1985; Tufano, 1996). In
addition, since hedging is associated with increased firm value, this
relationship could, in turn, enhance managerial wealth (Gilje & Taillard,
2017; Pérez-Gonzalez & Yun, 2013). Delta is the sensitivity of a man-
ager’s total equity investment to a 1 % change in stock price. We assume
a delta of +1 for stock holdings. For stock options, we calculate delta
using the Black-Scholes formula adjusted for dividends (Core & Guay,
2002; Guay, 1999), following the same approach used for vega. We
standardize delta by the market value of annual equity holdings and
compute CEO and CFO deltas separately.®

Cash compensation, comprising cash salary and bonuses, is a proxy
for wealth diversification, allowing managers to invest in assets outside
their firm (Bakke et al., 2016). Higher cash compensation is expected to
reduce the managerial utility of hedging, resulting in firms hedging less.
As such, we include annual cash compensation as an additional control.

We exploit detailed information on executive stock options to ensure
that the association between facial masculinity and hedging is not driven
by managerial overconfidence (Kamiya et al., 2019; Shi et al., 2023).
Following Malmendier and Tate (2005) and Campbell et al. (2010), we
create a dummy variable indicating whether a manager holds deep-in-
the-money and exercisable stock options in a given year. A deep-in-
the-money option is defined as one where the stock price exceeds the
exercise price by 67 %. We generate separate overconfidence dummies
for the CEO and the CFO. Later in the paper, we assess the robustness of
the overconfidence dummy using different moneyness cutoffs.

CEO and CFO personal traits, such as age and tenure, are included as
controls due to their correlation with managerial risk aversion.” Similar
to tenure, CEO duality, indicating whether the CEO also chairs the board,
is a proxy for managerial entrenchment and is expected to correlate
negatively with risk aversion and hedging (Croci et al., 2017). CFO di-
rector, a dummy identifying firms where the CFO also serves as a board
member (Ferris & Sainani, 2021), is a proxy for managerial power.
Furthermore, we identify whether the CEO and CFO were internally
promoted or externally hired (CEO insider and CFO insider), using this as
an indicator of managerial entrenchment (Ferris & Sainani, 2021). For
internally promoted CEOs and CFOs, we manually collect data on the
number of years each individual spent at the firm before their promotion

5 The average (median) annual pay of CEOs is $5.8 ($4.1) million, while for
CFOs it is $2.4 ($1.8) million. Cash salary and bonuses constitute a smaller
portion of this pay (approximately 35 %, on average), while a substantial part
of the compensation is in the form of stock awards (about 40 %) and option
awards (about 10 %). The remaining portion includes non-equity incentives,
changes in the value of pension plans, and other components.

% We do not scale delta by the market value of total equity holdings, as the
resulting variable would be increasing in the in the amount of stock options but
not in the number of shares, making it less appropriate to control for under-
diversification and wealth-increasing hedging incentives (Barbi et al., 2024).

7 We acknowledge the correlation between managerial education and risk-
taking (Bertrand & Schoar, 2003). However, this information is missing from
the proxy statement for 118 out of 867 observations (i.e., about 14 % of the
sample). To preserve sample size, we exclude education from the main analyses.
However, we later validate our results with a subsample that includes data on
managerial education.
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Fig. 1. Correlation between fWHR and extent of hedging. The figures shows the correlation between the average facial width-to-height ratio of CEOs and CFOs (CEO
CFO avg fWHR) and the extent of hedging, conditional upon hedging. The left figure uses HR1 (delta of the hedging position over the next year’s total production) to
measure the extent of hedging, while the figure on the right uses HR2 (delta of the hedging position over current reserves).

Table 3

Descriptive statistics. The table shows descriptive statistics for the sample. The first section presents facial-width-to-height ratio (fWHR) variables, followed by two
sections on CFO and CEO attributes. The last section presents descriptive statistics for firm controls. Definitions for all variables are available in the appendix. CEO and
CFO compensation attributes and all continuous firm variables are winsorized at the 95% level.

N Mean SD Min P25 Median P75 Max
Facial masculinity
CEO fWHR 802 1.974 0.136 1.556 1.884 1.981 2.071 2.356
CFO fWHR 666 1.965 0.107 1.704 1.890 1.982 2.041 2.269
CEO CFO avg fWHR 648 1.974 0.089 1.744 1.921 1.976 2.038 2.207
CEOQ attributes
CEO delta, % 820 19.96 51.66 0.00 0.65 2.52 9.71 250.19
CEO cash pay, $M 820 0.96 0.68 0.00 0.53 0.83 1.13 3.13
CEO vega, % 820 0.19 0.32 0.00 0.00 0.03 0.23 1.31
CEO age, years 820 57.0 8.2 33.0 52.0 57.0 62.0 90.0
CEO tenure, years 820 8.1 9.0 0.0 2.0 5.0 11.0 52.0
CEO insider, % 820 61.0 48.8 0.0 0.0 100.0 100.0 100.0
CEO insider tenure, years 820 3.8 6.4 0.0 0.0 0.0 5.0 35.0
CEO duality, % 820 54.1 49.9 0.0 0.0 100.0 100.0 100.0
CEO overconfidence, % 820 24.1 42.8 0.0 0.0 0.0 0.0 100.0
CFO attributes
CFO delta, % 820 3.45 5.39 0.00 0.38 1.30 4.08 26.10
CFO cash pay, $M 820 0.51 0.27 0.09 0.32 0.45 0.60 1.33
CFO vega, % 820 0.30 0.47 0.00 0.00 0.08 0.44 2.08
CFO age, years 820 50.8 8.1 30.0 45.0 52.0 57.0 73.0
CFO tenure, years 820 5.2 5.2 0.0 2.0 4.0 7.0 34.0
CFO insider, % 820 46.3 49.9 0.0 0.0 0.0 100.0 100.0
CFO insider tenure, years 820 2.6 4.6 0.0 0.0 0.0 3.0 25.0
CFO director, % 820 6.7 25.0 0.0 0.0 0.0 0.0 100.0
CFO overconfidence, % 820 20.4 40.3 0.0 0.0 0.0 0.0 100.0
Firm controls
Total assets, $B 820 6.2 9.9 0.0 0.5 2.0 6.8 42.8
Tobin’s Q 820 1.4 0.7 0.6 1.0 1.3 1.7 3.9
ROA, % 820 -7.8 24.6 —106.6 -9.1 0.3 5.4 16.9
Leverage, % 820 35.0 25.0 0.0 19.5 31.6 45.3 117.4
Quick ratio, % 820 110.9 118.3 9.5 48.5 70.7 121.2 636.7
CAPEX, % 820 22.2 12.8 1.8 12.5 20.1 30.4 54.3
Dividend-paying, % 820 47.8 50.0 0.0 0.0 0.0 100.0 100.0

(CEO insider tenure and CFO insider tenure). We treat this variable as a (size), Tobin’s Q (growth opportunities), ROA (profitability), Leverage

further measure of managerial “insiderness” (Brockman et al., 2019) and (financial constraints), Quick ratio (liquidity), CAPEX (investment in-
use it later in the paper for an endogeneity check. tensity), and the dummy Dividend, indicating dividend-paying firms.
At the firm level, we collect hedging-related variables based on Definitions for all variables are detailed in the appendix.

previous research (Froot et al., 1993; Smith & Stulz, 1985): Total assets
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3.3. Summary statistics

Table 2 shows the annual distribution of hedgers and the extent of
hedging. The proportion of hedgers remains relatively stable over the
11-year period, averaging 79 %. The average hedging position (HRI)
shows a (negative) delta of 31 %. This implies that, on average, hedging
instruments generate $0.31 for every $1 decrease in the value of next
year’s production. When only considering the volume hedged (as if all
instruments had a delta of +1), firms hedge, on average, 43 % of future
production (Table 2, fraction of production hedged, FPH). This suggests
that firms’ directional hedging products have an average delta of —0.72
(= 0.31/0.43). The average value of HR2, i.e. the hedge ratio that scales
the hedging position’s delta by current reserves, is approximately 2.8 %
(Table 2, HR2). This corresponds to a hedging volume of 3.9 % of the
firm’s reserves (Table 2, fraction of reserves hedged, FRH).

Table 3 provides descriptive statistics for the variables, organized as
follows: the first section presents CEO and CFO fWHRs, the second and
third sections show CFO and CEO compensation and attributes, and the
fourth section details firm controls.

The average fWHR is 1.974 for CEOs and 1.965 for CFOs, with
standard deviations of 0.136 and 0.107, respectively. The medians are
close to the average values. These figures are consistent with those found
in the literature. For instance, Jia et al. (2014) analyze CEOs from
S&P1500 companies in 2009 and find an average fWHR of 2.013.
Kamiya et al. (2019) report an average fWHR of 2.015 for CEOs and
1.976 for CFOs in their sample of the largest 1500 public US firms from
1993 to 2009. Our calculations also confirm that CEOs have slightly
more masculine faces than CFOs. The combined measure of CEO and
CFO facial masculinity at the firm level (the mean fWHR of the CEO and
CFO) has an average (median) of 1.974 (1.976). As is evident in Table 3,
the fWHR presents some non-negligible variability.

The average CEO has a relative vega of 0.19 %. This indicates that a
1 % positive change in stock return volatility results in a 0.19 % increase
in the CEO’s equity value invested in the firm. The corresponding figure
for the average CFO is 0.30 %, underscoring the significance of CFOs’
pay convexity and its potential impact on risk-taking (Barbi et al., 2024;
Chava & Purnanandam, 2010; Indjejikian et al., 2009). CEOs’ (CFOs’)
median delta is 2.5 % (1.3 %), indicating that a 1 % growth in stock
prices corresponds to a 2.5 % (1.3 %) increase in their annual equity
holdings. The variable shows significant skewness, with the third
quartile at about 10 % for the CEO and 4 % for the CFO. CEOs’ average
(median) cash compensation is $1.0 ($0.8) million, twice that of the CFO
(the mean and median value is $0.5 million).

The average CEO is 57 years old with an 8-year tenure, consistent
with findings from similar studies in the same industry (e.g., 55 years
and 8.1 years in Bakke et al., 2016, and 55.4 years and 7.2 years in Croci
et al., 2017). Approximately 60 % of CEOs were internally promoted,
with an average of 6.3 years of experience at the firm before their pro-
motion (= 3.8/0.61). More than half also serve as board chairs, indi-
cating substantial managerial influence. Roughly one-fourth of the
sample observations involve an overconfident CEO. On the other hand,
the average CFO is younger and has less tenure compared to the CEO,
with an age of 51 and a tenure of 5.2 years. Less than 7 % of CFOs are
also directors in this industry. Approximately 46 % of CFOs are inter-
nally promoted rather than hired externally, having spent an average of
5.6 years at the firm before their promotion (= 2.6/0.46). finally, about
20 % of CFOs in the sample are identified as overconfident.

At the firm level, the average firm has total assets of $6.2 billion, and
the median is $2.0 billion. The average (median) Tobin’s Q is 1.4 (1.7),
and the average (median) ROA is —7.8 % (0.3 %). The prevalence of
negative ROA is especially high in 2009, with two-thirds of firms in the
sample reporting a negative operating margin. Furthermore, oil and gas
profits reached a decade-low during 2015-2016, following the sharp
decline in oil prices in 2014. The average quick ratio is approximately
110 %, and the leverage ratio is 35 %. Firms in this sector typically have
high investment intensity (the average CAPEX to total assets ratio is 22
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%). Finally, nearly 50 % of the firms in the sample distribute dividends.
4. Results
4.1. Univariate evidence

We contrast hedgers with non-hedgers. As reported in Table 2,
hedgers are about four-fifths of the sample. Table 4 compares CEO and
CFO compensation and attributes (and firm controls) for hedgers and
non-hedgers and provides initial insights into the determinants of the
likelihood of hedging.

Hedging firms are led by CEOs and CFOs with lower facial mascu-
linity. The average fWHR for CEOs is 1.961 for hedgers and 2.022 for
non-hedgers. Similarly, for CFOs, the fWHR is 1.958 for hedgers and
2.004 for non-hedgers. When considering the average fWHR of the ex-
ecutive pair (i.e., CEO and CFO), it is 1.968 for hedgers and 2.005 for
non-hedgers. In either case, the fWHR difference between hedgers and
non-hedgers is statistically significant (with the absolute value of the t-
statistic ranging from 4.0 to 5.2). If one considers that the standard
deviation of the combined CEO and CFO fWHR is 0.089 (as shown in
Table 3), the average fWHR differential between hedgers and non-
hedgers (0.037 from Table 4) is also economically significant, repre-
senting almost half of the standard deviation. Table 4 shows that the
same conclusion holds when considering the median fWHR of the two
subsamples. In summary, there is a strong negative association between
facial masculinity and the likelihood of hedging.

CEOs and CFOs of hedging firms have a lower relative vega. This
evidence is consistent with the extant empirical literature (Bakke et al.,
2016; Barbi et al., 2024) and survey evidence (Bodnar et al., 2019),
suggesting that a more convex compensation is associated with
increased managerial risk-taking and a decreased likelihood of hedging.
Hedgers also have a higher relative delta, supporting the rationale of
managerial under-diversification (Barbi & Morresi, 2023; Smith & Stulz,
1985; Tufano, 1996) and possible wealth-increasing hedging incentives.
However, this relationship only holds for medians, possibly due to the
large skewness of delta (from Table 3). Hedging firms provide their
managers with higher cash compensation. This runs against the expec-
tation, but it likely depends on the firm’s size. Hedgers are significantly
larger, as there are economies of scale in hedging, and size affects
managerial compensation.

Hedging firms have younger and less tenured CEOs and CFOs, but the
differences in age and tenure are modest. Hedgers are more likely to
have a CEO serving as a board chair, and internally promoted CEOs and
CFOs are also more prevalent in hedging firms (although the difference
is not statistically significant for the CEO).

We narrow our focus to hedgers and examine the relationship be-
tween facial masculinity and the extent of hedging. Fig. 1 presents a
scatter plot illustrating this relationship, with fWHR on the horizontal
axis and the hedge ratio on the vertical axis. The left figure uses HR1 as a
metric for the extent of hedging, while the figure on the right uses HR2.
This analysis focuses on the combined CEO and CFO average fWHR for
brevity, but the same trend holds for each component separately
(unreported).

A higher fWHR is associated with a lower extent of hedging. The
slope is —0.58 (t-statistic = —5.29, p-value <1 %) in the left plot and —
0.07 (t-statistic = —6.10, p-value <1 %) in the right plot. This suggests
that a one-standard-deviation increase in fWHR (0.089 from Table 3)
corresponds to a 5.2 % decrease in HR1 (= —0.58 x 0.089) and a 0.6 %
decrease in HR2 (= —0.07 x 0.089). Given the average hedge ratios
conditional on hedging (HR1 = 39 % and HR2 = 3.5 %, unreported), a
one-standard-deviation increase in fWHR reduces HR1 and HR2 by 13 %
and 17 %, respectively. Hence, facial masculinity seems to have an
economically significant impact on the extent of hedging.

We conclude the univariate analysis of our sample in Table 5, which
presents the pairwise correlations between hedging and managerial at-
tributes, such as facial masculinity, compensation, and personal
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Table 4
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Comparison of hedgers and nonhedgers. The table shows the mean and median differences of variables for hedgers and non-hedgers, including the t-test for equal

means and the chi-square Mood’s test for equal medians. Statistical significance at the 1 %, 5%, and 10 % levels is denoted as ***, ** and *, respectively. Definitions for

all variables are available in the appendix.

Hedgers Non-hedgers
N Mean Median N Mean Median Mean diff. t Median diff. Xz

Facial masculinity
CEO fWHR 630 1.961 1.974 172 2.022 2.038 —0.061 —5.24 —0.064 13.96
CFO fWHR 554 1.958 1.972 112 2.004 2.023 —0.047 —4.24 —0.051 18.34
CEO CFO avg fWHR 537 1.968 1.967 111 2.005 2.011 —0.037 —4.02 —0.044 25.77

CEO attributes
CEO delta, % 647 19.7 3.0 173 21.1 1.1 —-1.4 -0.32 1.9 18.22
CEO cash pay, $M 647 1.0 0.9 173 0.7 0.5 0.4 7.01 ek 0.4 73.21
CEO vega, % 647 0.2 0.0 173 0.2 0.0 -0.1 —2.28 i 0.0 0.21
CEO age, years 647 56.7 57.0 173 58.3 57.0 -1.6 —-2.31 i 0.0 0.29
CEO tenure, years 647 8.0 5.0 173 8.4 4.0 -0.4 -0.53 1.0 0.13
CEO insider, % 647 62.0 100.0 173 57.2 100.0 4.8 1.14 . .
CEO insider tenure, years 647 3.8 0.0 173 4.0 0.0 -0.3 —0.46 0.0 0.24
CEO duality, % 647 56.1 100.0 173 46.8 0.0 9.3 2.18 o
CEO overconfidence, % 647 24.4 0.0 173 23.1 0.0 1.3 0.35

CFO attributes
CFO delta, % 647 3.4 1.4 173 3.5 0.6 -0.1 —-0.25 0.8 18.22 ko
CFO cash pay, $M 647 0.5 0.5 173 0.4 0.3 0.2 6.79 0.1 48.55
CFO vega, % 647 0.2 0.1 173 0.5 0.2 -0.3 -8.07 -0.2 7.39
CFO age, years 647 50.2 51.0 173 53.3 54.0 -3.1 —4.58 bl -3.0 13.76 i
CFO tenure, years 647 5.0 4.0 173 6.2 4.0 -1.3 —2.80 0.0 0.15
CFO insider, % 647 47.9 0.0 173 40.5 0.0 7.5 1.75 . .
CFO insider tenure, years 647 2.8 0.0 173 1.8 0.0 1.0 2.59 ek 0.0 0.82
CFO director, % 647 6.0 0.0 173 9.2 0.0 -3.2 -1.50
CFO overconfidence, % 647 20.1 0.0 173 21.4 0.0 -1.3 —0.38

Firm controls
Total assets, $B 647 6.9 2.7 173 3.4 0.2 3.5 4.17 e 2.5 126.69 o
Tobin’s Q 647 1.4 1.2 173 1.7 1.4 -0.3 —5.55 -0.1 3.70 *
ROA, % 647 —-4.9 1.0 173 —-18.5 —6.3 13.6 6.63 ¢ 7.3 18.22 ok
Leverage, % 647 38.1 33.8 173 23.6 11.9 14.4 6.93 s 21.9 60.25 i
Quick ratio, % 647 88.5 66.3 173 194.5 105.4 —106.0 —11.24 ek -39.0 36.65 e
CAPEX, % 647 23.6 21.3 173 16.9 13.6 6.7 6.20 7.7 34.30 i
Dividend-paying, % 647 50.7 100.0 173 37.0 0.0 13.7 3.22

characteristics. Model 3 includes both the individual fWHRs of the CEO and CFO, Model

All measures of facial masculinity (for the CEO, the CFO, and the
combined CEO-CFO average) are negatively correlated with Hedger and
the two hedge ratios. The convexity of managerial compensation
(proxied by relative vega) is also negatively correlated with Hedger and
the hedge ratios, with a more pronounced effect observed for the CFO
(Barbi et al., 2024). Managerial overconfidence, measured by the ex-
ecutives holding deep-in-the-money and exercisable stock options, is
negatively correlated with the extent of hedging, although the effect is
statistically significant only for the CEO. Regarding the remaining CEO
and CFO attributes, the previously observed negative associations
(Table 4) between age and hedging, as well as tenure and hedging, also
extend to the extent of hedging.

4.2. Likelihood of hedging

We use logistic regression to model the likelihood of hedging in
Table 6, where the dependent variable is the dummy Hedger. We report
the average marginal effects (AMEs) of the independent variables,
including firm controls and year fixed effects, in all models.

In Model 1, the main independent variable is the CEO’s fWHR after
controlling for CEO-level attributes. The sample includes 802 firm-year
observations with CEO pictures of medium to high quality (as detailed in
Table 1). Model 2 mirrors Model 1, but the main independent variable is
the CFO’s fWHR. The model controls for CFO-level attributes. The model
uses 666 observations with CFO pictures of medium to high quality
(Table 1). Both Models 1 and 2 independently examine the impact of the
fWHR of the CEO and CFO on the likelihood of hedging.

Models 3-5 investigate the combined effect of the CEO and CFO’s
fWHR, controlling for CEO- and CFO-level attributes. These models use
648 observations, where both executives’ fWHRs can be measured.

4 uses the average fWHR of the two executives, and Model 5 explores
how the fWHRs of the two managers interact in explaining the firm’s
hedging likelihood.

To investigate this interaction, we categorize the fWHRs of the two
managers as either below or above the sample median (1.981 for CEOs
and 1.982 for CFOs, as shown in Table 3). We then create three dummy
variables to cover all possible combinations. When a CEO with a high
fWHR (i.e., CEO fWHR above the median) is paired with a CFO with a
high fWHR (i.e., CFO fWHR above the median), the dummy variable
CEO high CFO high fWHR takes the value of 1. Similarly, when a CEO
with a high fWHR is paired with a CFO with a low fWHR (i.e., CFO fWHR
below the median), the dummy variable CEO high CFO low fWHR takes
the value of 1. Finally, when a CEO with a low fWHR is paired with a
CFO with a high fWHR, the dummy variable CEO low CFO high fWHR
takes the value of 1. The constant term captures the remaining
observations.

A one-standard-deviation increase in CEO fWHR (0.136, from
Table 3) corresponds to a 3-percentage-point decrease (= —0.2313 x
0.136) in the likelihood of hedging in Model 1, which is statistically
significant at the 5 % level. In Model 2, the effect of the CFO alone is
insignificant (p-value: 0.21). However, both coefficients become statis-
tically and economically significant when the CEO and CFO are com-
bined in Model 3. This is further supported in Model 4, where a one-
standard-deviation increase in CEO CFO avg fWHR (0.089, from
Table 3) is associated with a 3-percentage-point decrease (= —0.3307 x
0.089) in the likelihood of hedging. Model 5 further examines the col-
lective impact of the managerial team.

When both the CEO and the CFO have high facial masculinity (CEO
high CFO high fWHR), the firm is 11-percentage-point less likely to
hedge. The coefficient for CEO low CFO high fWHR is also significant but
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Table 5
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Correlation table. The table shows the linear correlation coefficients between hedging variables, facial-width-to-height ratio (fWHR), and CFO and CEO attributes.

Statistical significance at the 1%, 5%, and 10% levels is denoted a:

s FFE X an

d *, respectively. Definitions for all variables are provided in the appendix.

(€] 2) 3) “@ (5) (6) @) (8) (C)] (10) an 12)
(€8] Hedger 1
2  HRI 0.64%%* 1
(3) HR2 0.58%**  0.84% 1
(4)  CEOfWHR —0.18%%%  _Q.27%%  _(,20% 1
(5)  CFOfWHR ~0.1 —0.17%%* 0.05 1
CEO CFO avg
_016%%*  _p.o5t . 650k 1
© R 0.16 0.25 0.78 0.65
(7)  CEOdelta 0.00 ~0.07** 0.11%*  —0.01 0.08* 1
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as ¢ 0.00 ~0.06* ~0.02 0.04 0.02 ~0.04 0.06* 0.11%%* 0.03 ~0.01 ~0.04
overconfidence
(16)  CFO delta 0.02 ~0.03 0.06* 0.01 0.04 0.32%%% 0.05 ~0.04 ~0.02 0.04 0.13%%*
an IL)Zf/ CFO cash 0.36%%%  0.13%% ~0.03 ~0.03 ~0.03 0.12%%%  1.00%%*  0.07%* 0.03 0.14%%%  0.12%%*
(18)  CFO vega —0.25%%%  _0.18%%* 0.10%%* 0.05 0.05 ~0.08**  —0.08**  0.58***  0.06* 002 —0.07*
(19)  CFO age _0.13%%%  _0.18%% ~0.01 20.08*  —0.12%**  _0.10%**  0.01 0.00 0.16**  0.03 ~0.01
(20)  CFO tenure ) —0.15%%* 0.09%* 0.06* 0.04 C0.13%%F 0.33%%F 0,44%%% *
(21)  CFO insider 0.06* ~0.10%** ~0.01 0.07* 0.03 0.04 0.00 0.17%%  0.14%%*
@22) tceigrle"“der 0.09%%* ~0.01 0.00 ~0.02 ~0.06 ~0.02 C0.07%%  0.10%F*  0.14%F%  0.13%%  0.08%  0.19%**
(23)  CFO director S0.12%%  _0.16%%F  —0.12%%* 0,08 ~0.01 0.10%* ~0.04  —0.07% 0.00 ~0.02 0.04 ~0.03
T
4 ©FO ~0.01 ~0.05 ~0.03 0.03 0.07* 0.10%* ~0.02 0.07** 0.07* 0.06* 0.00 0.00
overconfidence
13) (14) (15) (16) an (18) 19) (20) 1) (22) @23 (29
(13) CEO insider tenure 1
(14)  CEO dudlity —0.20%** 1
(15) CEO overconfidence —0.04 0.03 1
(16)  CFO delta 0.05 0.11%%%  0.22%%* 1
(17)  Log CFO cash pay 0.08%* 0.17%%* 0.06* 0.05 1
(18)  CFO vega 0.00 —0.09%%* 0.02 ~0.07%*  —0.08%* 1
(19)  CFO age 0.10%%* 0.01 0.01 0.04 0.01 0.05 1
(20)  CFO tenure 0.27%%% 0.17%%* 001 0.16%* 0.04 0.07%  0.31%%*
(1)  CFO insider 0.07+* 0.04 0.10%%* 0.04 002 —0.10%** 1
(22)  CFO insider tenure 0.04 0.06% . 0.02 0.00 0.60%%* 1
(23)  CFO director ) 0.08%* ~0.04 ~0.07%*  —0.05 0.06* 0.24%%  _0.02 ~0.04 1
(24)  CFO overconfidence 0.00 0.06* 0.66%* 0.07+* 0.02 0.03 0.05 0.19%**  0.15%**  0.00 1

slightly smaller in magnitude (—0.0774). Finally, the coefficient for CEO
high CFO low fWHR is insignificant (p-value: 0.18) but still negative and
not very different in absolute value (—0.0514). The collective evidence
from Models 1-5 in Table 6 suggests that the combined facial mascu-
linity of the CEO and CFO negatively affects the likelihood of hedging.

4.3. Extent of hedging

Engaging in hedging and determining its extent are two sequential
decisions. Once a firm decides to hedge, the next step is to determine
how much to hedge. To investigate the extent of hedging, we use a Type
II tobit model, recognizing that firms are not randomly assigned to the
hedging subsample (Adam et al., 2017; Adam & Fernando, 2006;
Heckman, 1979).

The first stage involves a probit regression for Hedger, conditional on
firm controls, CEO- and CFO-level explanatory variables, and time fixed
effects. Second-stage models explain the extent of hedging, conditional
on hedging taking place. Second-stage regressions also include the in-
verse Mills ratio from the first stage to correct for a potential nonrandom
hedging choice, and they exclude ROA, which is used as an instrument in
the selection equation.® As shown in Table 6, ROA is strongly correlated
with the dummy Hedger. However, conditional on hedging, the corre-
lation between ROA and HR1 is —0.01 (unreported) and insignificant,
while the correlation between ROA and HR2 is —0.08 and significant at
the 5 % level (unreported). The extent of hedging is measured as the
delta of the hedging position scaled by the next year’s production (HR1)

8 The two-step Heckman model requires correcting second-stage standard
errors for the first-step estimation error (Greene, 2018). We utilize
heteroskedasticity-robust standard errors clustered at the firm level for the first-
stage estimation and bootstrapped standard errors in the second-stage
estimation.
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Table 6

Likelihood of hedging. The table presents logit regression results (average marginal effects, AMEs), modeling the relationship between the facial width-to-height ratio
of CEOs and CFOs and the Hedger dummy. Model 1 and Model 2 only include CEO-level and CFO-level variables, respectively. Models 3 to 5 simultaneously include all
CEO and CFO-level variables, using both CEO fWHR and CFO fWHR as regressors in Model 3 and the average CEO and CFO fWHR in Model 4. Model 5 explores how the
fWHR of the two managers interact through three dummy variables: CEO high CFO high fWHR (i.e., the fWHR of both managers is higher than the median), CEO high
CFO low fWHR (i.e., the fWHR of the CEO is higher than the median while that of the CFO is lower than the median), and CEO low CFO high fWHR (i.e., the fWHR of the
CEO is lower than the median while that of the CFO is higher than the median). Heteroskedasticity-robust standard errors, clustered at the firm level, are reported in
parentheses. Year fixed effects are included in all models. Statistical significance at the 1%, 5%, and 10% levels is denoted as ***, **, and *, respectively. Definitions for
all variables are available in the appendix.

@ (2 3) (©)] 5)
Dependent variable: Hedger CEO CFO CEO and CFO CEO and CFO CEO and CFO
CEO fWHR —0.2313** —0.1790*
(0.0936) (0.0940)
CFO fWHR —0.1943 —0.2453*
(0.1545) (0.1389)
CEO CFO avg fWHR —0.3307**
(0.1504)
CEO high CFO high fWHR —0.1087%**
(0.0369)
CEO high CFO low fWHR —0.0514
(0.0383)
CEO low CFO high fWHR —0.0774*
(0.0448)
CEO delta —0.0004 —0.0010%** —0.0010%** —0.0010%**
(0.0003) (0.0003) (0.0003) (0.0003)
Log CEO cash pay —0.0398 0.0038 —0.0021 —0.0026
(0.0528) (0.0663) (0.0678) (0.0654)
CEO vega —0.1364*** —0.0266 —0.0262 —0.0240
(0.0453) (0.0572) (0.0577) (0.0549)
CEO age —0.0033* —0.0012 —0.0011 —0.0019
(0.0019) (0.0017) (0.0017) (0.0017)
CEO tenure —0.0007 0.0005 0.0006 0.0004
(0.0021) (0.0022) (0.0023) (0.0022)
CEO insider 0.0147 —0.0276 —0.0200 —0.0237
(0.0335) (0.0285) (0.0295) (0.0289)
CEO insider tenure —0.0044 —0.0013 —0.0018 —0.0019
(0.0032) (0.0036) (0.0035) (0.0037)
CEO duality 0.0073 —0.0103 —0.0052 —0.0069
(0.0287) (0.0322) (0.0297) (0.0309)
CEO overconfidence —0.0475 —0.0235 —0.0221 —0.0153
(0.0327) (0.0428) (0.0423) (0.0436)
CFO delta 0.0022 0.0063*** 0.0063*** 0.0068***
(0.0018) (0.0019) (0.0019) (0.0020)
Log CFO cash pay —0.0296 0.0366 0.0402 0.0275
(0.0857) (0.1173) (0.1179) (0.1165)
CFO vega —0.0890%** —0.0729** —0.0770%* —0.0710**
(0.0241) (0.0308) (0.0308) (0.0298)
CFO age —0.0031* —0.0046** —0.0046** —0.0049**
(0.0019) (0.0021) (0.0021) (0.0020)
CFO tenure —0.0031 —0.0001 —0.0004 0.0001
(0.0029) (0.0037) (0.0038) (0.0038)
CFO insider 0.0014 0.0088 0.0074 0.0099
(0.0366) (0.0404) (0.0375) (0.0344)
CFO insider tenure —0.0017 —0.0026 —0.0024 —0.0018
(0.0034) (0.0035) (0.0031) (0.0033)
CFO director —0.0416 —0.0710 —0.0706 —0.0634
(0.0490) (0.0481) (0.0483) (0.0467)
CFO overconfidence —0.0324 —0.0432 —0.0454 —0.0448
(0.0263) (0.0378) (0.0369) (0.0387)
Log total assets 0.0580%*** 0.0350%** 0.0439%** 0.0440%** 0.0436%***
(0.0107) (0.0094) (0.0113) (0.0113) (0.0109)
Tobin’s Q —0.0229 —0.0153 —0.0011 —0.0040 —0.0052
(0.0227) (0.0211) (0.0238) (0.0229) (0.0242)
ROA 0.3460%*** 0.3090%** 0.2847%*** 0.2869*** 0.2709%***
(0.0814) (0.0858) (0.0837) (0.0825) (0.0852)
Leverage 0.1831** 0.2755%** 0.2021** 0.2076%*** 0.2177%***
(0.0715) (0.0953) (0.0791) (0.0791) (0.0777)
Quick ratio —0.0484%+* —0.0377%** —0.0428%** —0.0434*** —0.0419%**
(0.0101) (0.0113) (0.0107) (0.0104) (0.0104)
CAPEX 0.6840%*** 0.5357*** 0.4637%** 0.4860%** 0.4607***
(0.1235) (0.1536) (0.1423) (0.1359) (0.1506)
Dividend-paying 0.0147 —0.0024 —0.0140 —0.0075 —0.0024
(0.0328) (0.0312) (0.0309) (0.0310) (0.0261)
Observations 802 666 648 648 648
Hedgers 630 554 537 537 537
Nonhedgers 172 112 111 111 111
Pseudo R-squared 0.4894 0.4736 0.5116 0.5065 0.5161

10
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Table 7

Extent of hedging (HR1). The table presents second-stage regression results of a two-step selection model for the relationship between the facial width-to-height ratio of
CEOs and CFOs and HR1, i.e. the delta of the hedging position scaled by the next year’s total production. Results from first-stage probit regressions for Hedger, with the
same explanatory variables as in Table 6 and heteroskedasticity-robust standard errors clustered at the firm level, are not reported. The inverse Mills ratio from first-
stage regressions serves as an additional regressor in second-stage models. Second-stage models do not include ROA, which is used as an instrument in the selection
equation. Model 1 and Model 2 only include CEO-level and CFO-level variables, respectively. Models 3 to 5 simultaneously include all CEO and CFO-level variables,
using both CEO fWHR and CFO fWHR as regressors in Model 3 and the average CEO and CFO fWHR in Model 4. Model 5 explores how the fWHR of the two managers
interact through three dummy variables: CEO high CFO high fWHR (i.e., the fWHR of both managers is higher than the median), CEO high CFO low fWHR (i.e., the fWHR
of the CEO is higher than the median while that of the CFO is lower than the median), and CEO low CFO high fWHR (i.e., the fWHR of the CEO is lower than the median
while that of the CFO is higher than the median). Bootstrap standard errors are reported in parentheses. Year fixed effects are included in all models. Statistical

significance at the 1%, 5%, and 10% levels is denoted as

*, and *, respectively. Definitions for all variables are available in the appendix.

@ (2) 3) 4 (©)]
Dependent variable: HR1 CEO CFO CEO and CFO CEO and CFO CEO and CFO
CEO fWHR —0.3294*** —0.3608***
(0.0665) (0.0695)
CFO fWHR —0.2266** —0.3544%**
(0.0914) (0.0995)
CEO CFO avg fWHR —0.6423%**
(0.1072)
CEO high CFO high fWHR —0.1612%**
(0.0252)
CEO high CFO low fWHR —0.0834%x*
(0.0290)
CEO low CFO high fWHR —0.0973%**
(0.0260)
CEO delta —0.0001 0.0000 —0.0000 —0.0001
(0.0002) (0.0002) (0.0002) (0.0003)
Log CEO cash pay —0.0642* —0.0718 —0.0752 —0.1051**
(0.0367) (0.0548) (0.0560) (0.0529)
CEO vega —0.0771%* 0.0060 0.0072 0.0036
(0.0326) (0.0472) (0.0443) (0.0429)
CEO age —0.0029** 0.0004 0.0005 —0.0004
(0.0013) (0.0012) (0.0016) (0.0014)
CEO tenure —0.0040*** —0.0071%** —0.0071%** —0.0069%**
(0.0012) (0.0014) (0.0013) (0.0018)
CEO insider —0.0095 —0.0047 —0.0008 0.0144
(0.0249) (0.0260) (0.0222) (0.0263)
CEO insider tenure —0.0056** —0.0031 —0.0033* —0.0050**
(0.0018) (0.0020) (0.0019) (0.0023)
CEO duality —-0.0173 —0.0093 —0.0093 0.0008
(0.0180) (0.0181) (0.0203) (0.0171)
CEO overconfidence —0.0344* —0.0574%*** —0.0545%* —0.0499*
(0.0201) (0.0212) (0.0277) (0.0289)
CFO delta 0.0001 0.0002 0.0002 0.0008
(0.0021) (0.0023) (0.0023) (0.0024)
Log CFO cash pay —0.0028 0.1423 0.1491* 0.1709*
(0.0567) (0.0962) (0.0856) (0.0924)
CFO vega —0.0666** —0.0700%* —0.0724%* —0.0623*
(0.0334) (0.0312) (0.0334) (0.0326)
CFO age —0.0056%** —0.0085%** —0.0085*** —0.0083***
(0.0017) (0.0013) (0.0013) (0.0014)
CFO tenure —0.0017 0.0056** 0.0058%** 0.0046
(0.0025) (0.0024) (0.0024) (0.0028)
CFO insider —0.0866*** —0.0909%** —0.0892%** —0.0894%*
(0.0237) (0.0259) (0.0217) (0.0248)
CFO insider tenure 0.0010 0.0019 0.0017 0.0024
(0.0027) (0.0025) (0.0028) (0.0026)
CFO director —0.1123%** —0.1077*** —0.1098%** —0.1120%**
(0.0363) (0.0315) (0.0393) (0.0362)
CFO overconfidence 0.0126 0.0445 0.0441 0.0409
(0.0269) (0.0313) (0.0282) (0.0314)
Log total assets 0.0031 —0.0076 0.0030 0.0021 0.0064
(0.0102) (0.0123) (0.0080) (0.0111) (0.0106)
Tobin’s Q —0.0124 —0.0343* —0.0003 —0.0020 —-0.0117
(0.0199) (0.0178) (0.0176) (0.0212) (0.0228)
Leverage 0.1736%** 0.1930%** 0.1721 0.1756%** 0.1942%%*
(0.0481) (0.0512) (0.0504) (0.0422) (0.0581)
Quick ratio —0.0429%** —0.0307** —0.0452%** —0.0444%* —0.0441%**
(0.0140) (0.0132) (0.0129) (0.0183) (0.0140)
CAPEX —0.1286 —0.0641 —0.1205 —0.1102 —0.0659
(0.1004) (0.1059) (0.0849) (0.0940) (0.1225)
Dividend-paying —0.0101 —0.0117 —0.0431** —0.0386** —0.0266
(0.0204) (0.0202) (0.0172) (0.0184) (0.0187)
Inverse Mills ratio —0.0085 0.0419 0.0846 0.0871 0.0971
(0.0681) (0.1121) (0.0776) (0.0954) (0.0941)
Constant 1.4214%** 1.2866%** 2.3876%** 2.2380%** 1.0809%**
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@ (2 3) “@ ©)]
Dependent variable: HR1 CEO CFO CEO and CFO CEO and CFO CEO and CFO
(0.1577) (0.2129) (0.3169) (0.2495) (0.1002)
Observations 802 666 648 648 648
Hedgers 630 554 537 537 537
Nonhedgers 172 112 111 111 111
Adjusted R-squared 0.1934 0.1737 0.2804 0.2714 0.2750

in Table 7. In Table 8, HR1 is replaced with HR2, the delta of the hedging
position scaled by contemporaneous reserves.’

The structure of Tables 7 and 8 mirrors that of Table 6. The first two
models independently examine the effect of the fWHR of the CEO and
CFO, while Models 3-5 consider all CEO and CFO attributes together.

Higher facial masculinity is associated with a reduced extent of
hedging. The evidence from Models 1 and 2 suggests that both the CEO
and the CFO contribute to this relationship. Notably, when considering
the CEO and the CFO together (Model 3), the individual effects of each
manager persist.

The combined measure of CEO and CFO facial masculinity (CEO CFO
avg fWHR) is statistically and economically significant in Model 4. A
one-standard-deviation change in CEO CFO avg fWHR (0.089 from
Table 3) is linked to a 5.7 % decrease in HR1 (Table 7) and a 0.7 %
decrease in HR2 (Table 8). Considering the average HRI1 and HR2 of
hedgers in our sample (HR1 = 39 % and HR2 = 3.5 %, unreported), this
change translates into a 15 % (= 5.7 %/39 %) and 20 % (= 0.7 %/3.5 %)
change for HR1 and HR2, respectively. These marginal effects are similar
to the slopes in Fig. 1, confirming that the magnitude of fWHR is
maintained after accounting for managerial and firm attributes. In
Model 5, all three dummy variables indicating that at least one manager
has a high fWHR are statistically significant. The coefficients suggest
that combining a high fWHR CEO with a high fWHR CFO is associated
with a 16 % (1.8 %) reduction in HRI (HR2), half of the average HR1
(HR2) of hedgers. When either of the two managers has a high fWHR, the
extent of hedging reduces by approximately the same magnitude
(around 9 % for HR1 and 1.3 % for HR2).

Tables 7 and 8 collectively suggest that not only does a higher facial
masculinity of CEOs and CFOs lead to a lower likelihood of hedging, but
it also results in firms hedging quantitatively less.

5. Robustness and additional analyses
5.1. Robustness

This section replicates the investigation with three modifications.
Table 9 presents the results of these robustness exercises. Panel A ex-
amines the likelihood of hedging, while Panels B and C focus on the
extent of hedging (HR1 in Panel B and HR2 in Panel C). We only report
the combined CEO and CFO average fWHR for brevity.

First, the sample supporting the prior results includes “medium,”
“good,” and “high-quality” pictures. Here, we narrow our sample further
by excluding medium-quality pictures. This reduction cuts the sample
size by 15 to 20 % in models involving only one of the two managers
(unreported) and by approximately 30 % in models where both man-
agers are considered. Model 1 in Table 9 shows that the findings remain
qualitatively similar to the previous results. A negative association
continues between the fWHR of both the CEO and the CFO and the
likelihood and extent of hedging.

Second, fWHR values are very concentrated. For example, Table 3

 We follow the existing literature and use Heckman'’s two-stage estimation
when the dependent variable is the extent of hedging. However, we also explore
standard Type I tobit regressions. The magnitude and statistical significance of
the key independent variables (fWHRs) is similar between the two methods.

12

shows that the relative difference between the third quartile and the
median for CEO fWHR is only 4.5 %, while the first quartile is just 4.9 %
smaller than the median. A similar pattern is observed for CFOs. To
address potential measurement errors, we apply three transformations
to the continuous fWHR variable. First, we replace it with the corre-
sponding percentile. Second, we rank the fWHR values and transform
them into a categorical variable, where the value of 1 corresponds to the
lowest value in the sample. Third, we create three dummy variables
based on the terciles of fWHR. Model 2 in Table 9 shows the results for
the percentile variable only (the rank variable and tercile dummies give
the same results and are not reported for brevity). The transformed
variable confirms the previous findings.

Despite our careful process, manual measurement is susceptible to
human error. Therefore, in the final robustness check we use an auto-
matic fWHR calculator in Python to confirm our results. This calculator
leverages a package known for its high benchmark accuracy in detecting
faces in images. It extracts facial landmarks and automatically computes
the fWHR.!° Machine-measuring of fWHRs has the advantage of
consistently applying the same algorithm to all facial pictures. However,
it is important to note two main issues with automatic measurement.

First, the algorithm requires stringent image quality and subject
posture for accurate measurement. This is particularly relevant in our
sample of CFOs, as obtaining high-quality images from the web can be
challenging. Several CFO images are sourced from Bloomberg, news
articles, LinkedIn, social media, or video frames on YouTube, where
image resolution may not meet the minimum requirements for the al-
gorithm to provide accurate measurements. Second, the algorithm may
have difficulty to reliably measure fWHR when certain picture charac-
teristics, such as glasses, mustaches, or beards, blur relevant facial
landmarks. Despite these challenges, we retain the measurements pro-
vided by the algorithm. Model 3 in Table 9 shows the results. The fWHR
of both the CEO and the CFO continues to have strong explanatory
power for the extent of hedging. While the partial correlation between
facial masculinity and the likelihood of hedging remains negative, the
coefficient does not reach conventional significance thresholds. The
smaller sample size and noise in the CFOs’ picture measurements may
have a greater impact on the binary outcome.

5.2. Additional analyses

We now explore how managerial pay convexity and overconfidence
affect our results. Additionally, we add controls for the education and
qualifications of CFOs and CEOs within the subsample for which this
information is available. Table 10 presents the results of these in-
vestigations (Panel A for the likelihood of hedging, Panels B and C for
the extent of hedging). We only report the combined CEO and CFO
average fWHR for brevity.

Managers with higher fWHR tend to be less risk-averse and may

10 The fWHR calculator is developed by Ties de Kok and is available here:
https://eaa-online.org/arc/blog/2017/11/22/use-python-calculate-facial-wi
dth-height-ratio-fwhr/, while the underlying Python package (“Face Recogni-
tion”) is available here: https://github.com/ageitgey/face recognition. We wish
to thank the authors of these packages for making them freely available to
researchers.


https://eaa-online.org/arc/blog/2017/11/22/use-python-calculate-facial-width-height-ratio-fwhr/
https://eaa-online.org/arc/blog/2017/11/22/use-python-calculate-facial-width-height-ratio-fwhr/
https://github.com/ageitgey/face_recognition
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Table 8

Extent of hedging (HR2). The table presents second-stage regression results of a two-step selection model for the relationship between the facial width-to-height ratio of
CEOs and CFOs and HR2, i.e. the delta of the hedging position scaled by the current reserves. Results from first-stage probit regressions for Hedger, with the same
explanatory variables as in Table 6 and heteroskedasticity-robust standard errors clustered at the firm level, are not reported. The inverse Mills ratio from first-stage
regressions serves as an additional regressor in second-stage models. Second-stage models do not include ROA, which is used as an instrument in the selection equation.
Model 1 and Model 2 only include CEO-level and CFO-level variables, respectively. Models 3 to 5 simultaneously include all CEO and CFO-level variables, using both
CEO fWHR and CFO fWHR as regressors in Model 3 and the average CEO and CFO fWHR in Model 4. Model 5 explores how the fWHR of the two managers interact
through three dummy variables: CEO high CFO high fWHR (i.e., the fWHR of both managers is higher than the median), CEO high CFO low fWHR (i.e., the fWHR of the
CEO is higher than the median while that of the CFO is lower than the median), and CEO low CFO high fWHR (i.e., the fWHR of the CEO is lower than the median while
that of the CFO is higher than the median). Bootstrap standard errors are reported in parentheses. Year fixed effects are included in all models. Statistical significance at
the 1%, 5%, and 10% levels is denoted as ***, **, and *, respectively. Definitions for all variables are available in the appendix.

@ (2) 3) 4 (©)]
Dependent variable: HR2 CEO CFO CEO and CFO CEO and CFO CEO and CFO
CEO fWHR —0.0361*** —0.0414%=*
(0.0066) (0.0074)
CFO fWHR —0.0245* —0.0437***
(0.0127) (0.0100)
CEO CFO avg fWHR —0.0785%**
(0.0108)
CEO high CFO high fWHR —0.0184***
(0.0034)
CEO high CFO low fWHR —0.0129%**
(0.0025)
CEO low CFO high fWHR —0.0129%**
(0.0030)
CEO delta —0.0000 0.0000 0.0000 —0.0000
(0.0000) (0.0000) (0.0000) (0.0000)
Log CEO cash pay —0.0046 —0.0049 —0.0054 —0.0093**
(0.0031) (0.0054) (0.0056) (0.0046)
CEO vega —0.0057* 0.0013 0.0017 0.0016
(0.0035) (0.0053) (0.0047) (0.0042)
CEO age 0.0000 0.0002 0.0002 0.0001
(0.0001) (0.0002) (0.0002) (0.0002)
CEO tenure —0.0006*** —0.0009%** —0.0009*** —0.0008%**
(0.0001) (0.0002) (0.0001) (0.0001)
CEO insider —0.0043* —0.0064** —0.0059** —0.0035
(0.0023) (0.0025) (0.0023) (0.0021)
CEO insider tenure —0.0005%* —0.0004** —0.0004** —0.0006%**
(0.0002) (0.0002) (0.0002) (0.0001)
CEO duality —0.0026 —0.0041 —0.0040* —0.0025
(0.0021) (0.0025) (0.0021) (0.0025)
CEO overconfidence —0.0049* —0.0104*** —0.0101%*** —0.0096%**
(0.0027) (0.0029) (0.0027) (0.0020)
CFO delta —0.0003* —0.0002 —0.0002 —0.0002
(0.0002) (0.0002) (0.0002) (0.0002)
Log CFO cash pay —0.0016 0.0100 0.0108 0.0149*
(0.0061) (0.0101) (0.0102) (0.0088)
CFO vega —0.0072%* —0.0080%** —0.0082%** —0.0065**
(0.0037) (0.0030) (0.0031) (0.0030)
CFO age —0.0005%** —0.0009%** —0.0009%** —0.0008***
(0.0001) (0.0001) (0.0002) (0.0001)
CFO tenure —0.0002 0.0007** 0.0007*** 0.0005*
(0.0003) (0.0003) (0.0002) (0.0003)
CFO insider —0.0027 —0.0023 —0.0022 —0.0028
(0.0027) (0.0026) (0.0024) (0.0022)
CFO insider tenure —0.0004 —0.0003 —0.0003 —0.0001
(0.0002) (0.0002) (0.0002) (0.0002)
CFO director —0.0073* —0.0075* —0.0076** —0.0077*
(0.0040) (0.0043) (0.0033) (0.0041)
CFO overconfidence 0.0034 0.0091*** 0.0093*** 0.0085%**
(0.0025) (0.0030) (0.0030) (0.0029)
Log total assets 0.0003 —0.0010 0.0004 0.0003 0.0008
(0.0012) (0.0013) (0.0014) (0.0013) (0.0013)
Tobin’s Q 0.0030 —0.0000 0.0043** 0.0042%** 0.0032*
(0.0023) (0.0020) (0.0018) (0.0019) (0.0018)
Leverage 0.0154%** 0.0180%*** 0.0152%* 0.0153** 0.0176***
(0.0047) (0.0062) (0.0063) (0.0061) (0.0058)
Quick ratio —0.0004 0.0007 —0.0005 —0.0004 —0.0004
(0.0012) (0.0019) (0.0015) (0.0017) (0.0016)
CAPEX 0.0014 0.0106 0.0034 0.0044 0.0105
(0.0121) (0.0136) (0.0123) (0.0125) (0.0124)
Dividend-paying 0.0002 0.0026 —0.0016 —0.0012 0.0003
(0.0021) (0.0022) (0.0017) (0.0019) (0.0022)
Inverse Mills ratio 0.0000 0.0048 0.0064 0.0064 0.0075
(0.0075) (0.0120) (0.0085) (0.0067) (0.0081)
Constant 0.1167*** 0.1101%** 0.2451%** 0.2313%** 0.0877%***

(continued on next page)

13



M. Barbi and V. Febo

Table 8 (continued)

International Review of Financial Analysis 103 (2025) 104197

@ (2 3) “@ ©)]
Dependent variable: HR2 CEO CFO CEO and CFO CEO and CFO CEO and CFO
(0.0167) (0.0287) (0.0276) (0.0287) (0.0105)
Observations 802 666 648 648 648
Hedgers 630 554 537 537 537
Nonhedgers 172 112 111 111 111
Adjusted R-squared 0.1893 0.1243 0.2861 0.2790 0.2818

Table 9

Likelihood of hedging and extent of hedging: robustness. The table shows logit
regression results (average marginal effects, AMEs), modeling the relationship
between the combined facial width-to-height ratio of CEOs and CFOs and the
Hedger dummy (Panel A), second-stage regression results of a two-step selection
model for the relationship between the combined facial width-to-height ratio of
CEOs and CFOs and HR1 (Panel B) and HR2 (Panel C). Results from first-stage
probit regressions for Hedger, with the same explanatory variables as in
Table 6 and heteroskedasticity-robust standard errors clustered at the firm level,
are not reported. The inverse Mills ratio from first-stage regressions serves as an
additional regressor in second-stage models. Second-stage models do not include
ROA, which is used as an instrument in the selection equation. In Model 1, the
analysis is conducted on a subsample of pictures categorized as “good” and
“high” quality, excluding those classified as “medium quality” (please refer to
Table 1 for a breakdown of picture quality). In Model 2, CEO CFO avg fWHR is
transformed into a categorical variable, with categories corresponding to the
percentiles of the original CEO CFO avg fWHR. In Model 3, fWHR is automati-
cally computed through an algorithm in Python developed by Ties de Kok (https:
//eaa-online.org/arc/blog/2017/11/22/use-python-calculate-facial-width-hei
ght-ratio-fwhr/), which extracts facial landmarks (using the “Face Recognition”
package: https://github.com/ageitgey/face recognition) and computes the in-
dividual’s bizygomatic width divided by facial height. Heteroskedasticity-robust
standard errors, clustered at the firm level (Panel A), and bootstrap standard
errors (Panel B and C) are reported in parentheses. Year fixed effects and firm
controls are included in all models. CEO and CFO attributes are included in all
models. Statistical significance at the 1 %, 5 %, and 10 % levels is denoted as ***,
** and *, respectively. Definitions for all variables are available in the appendix.

Panel A — (e8] 2) ®3)
Likelihood of
hle de ;noo © Good and high- Percentiles of CEO  Machine-
&ing quality pictures CFO avg fWHR calculated
only fWHR
CEO CFO avg fWHR —0.4234** —0.0010** —0.2004
(0.1791) (0.0005) (0.1300)
Observations 460 648 547
Hedgers 375 537 463
Nonhedgers 85 111 84
Pseudo R-squared 0.5220 0.5046 0.5039
@ 2 3
Panel B - Extent of Gooq anq high- Percentiles of CEO Machine-
hedging (HR1) quality pictures CFO avg fWHR calculated
only g fWHR
CEO CFO avg fWHR —0.7525%** —0.0020%*** —0.3874%**
(0.1722) (0.0004) (0.0986)
Observations 460 648 547
Hedgers 375 537 463
Nonhedgers 85 111 84
Adjusted R- 0.3009 0.2699 0.2554
squared
1) ) 3
Panel C — Extent of Gooq anc.l high- Percentiles of CEO Machine-
hedging (HR2) quality pictures CFO avg fWHR calculated
only g fWHR
CEO CFO avg fWHR —0.0863*** —0.0002%** —0.0436***
(0.0131) (0.0000) (0.0124)
Observations 460 648 547
Hedgers 375 537 463
Nonhedgers 85 111 84
Adjusted R- 0.3020 0.2736 0.2572
squared
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prefer more convex compensation packages (Kamiya et al., 2019). In our
sample, the correlation between CEO fWHR (CFO fWHR) and CEO vega
(CFO vega) is positive but weak (5 % for both the CEO and the CFO and
statistically insignificant, as shown in Table 5). However, to distinguish
between personal and compensation-induced risk aversion, we repeat
our analysis on two complementary subsamples characterized by high
and low relative vega of executive compensation, based on the sample
median for both executives. Models 1 and 2 in Table 10 indicate that
CEO and CFO facial masculinity significantly explains the likelihood of
hedging only in the high-vega subsample. This suggests that personal
and compensation-induced risk aversion jointly influence hedging
likelihood. Conversely, Panels B and C show that these factors inde-
pendently lead to less hedging. Overall, the results suggest that fWHR
adds explanatory power beyond vega in determining the extent of
hedging.

Our definition of managerial overconfidence relies on managers not
exercising deep-in-the-money stock options, with the deep-in-the-
money cutoff set at 67 % (Campbell et al., 2010; Malmendier & Tate,
2005). As per Kamiya et al. (2019), we also examine alternative 100 %,
150 %, and 200 % cutoffs. The sample mean of CEO overconfidence
shows a monotonic decrease from 24 % with a 67 % threshold (Table 3)
to 11 % with a 200 % threshold (unreported). Similarly, the corre-
sponding figures for the CFO are 20 % (Table 3) and 8 % (unreported),
respectively. Models 3 and 4 in Table 10 present the results of regression
analyses using alternative cutoffs to define managerial overconfidence
(the 150 % cutoff is omitted to preserve space). The combined CEO CFO
avg fWHR consistently maintains its negative impact on hedging.

Finally, we acknowledge that education and qualifications correlate
with risk-taking and firm decisions. Executives with advanced degrees
or specialized qualifications are often found to have a higher propensity
for risk-taking (Bertrand & Schoar, 2003). To account for this, we create
two dummy variables: CEO MBA (indicating whether the CEO holds an
MBA, as in Beber & Fabbri, 2012) and CFO CPA (indicating whether the
CFO holds a Certified Public Accountant license, as in Ferris & Sainani,
2021). However, we lack information on these qualifications for 118 of
the 867 firm-year observations. To avoid dropping these observations,
we exclude these controls from our main analyses but include them in
this section. The last model in Table 10 shows that only CFO CPA is
statistically significant, in Panels B and C. This suggests a potential as-
sociation between higher qualifications and lower risk aversion. How-
ever, even after controlling for education and qualifications, CEO and
CFO facial masculinity remain statistically and economically significant.

6. Endogeneity

The negative association between the fWHR and hedging supports
the idea that facial masculinity affects a firm’s hedging decisions
through managerial risk aversion. This remains valid after accounting
for the risk-taking incentives generated by the compensation structure.
Although endogeneity might obscure causal links in most empirical
corporate finance studies, the issue may be less severe in this case.

The variable of interest, facial masculinity, is a morphologic trait
determined by genetic and biological factors rather than environmental
influences. An individual’s facial features are established during bio-
logical development and are not subject to significant changes
throughout life. This consideration suggests that reverse causality might


https://eaa-online.org/arc/blog/2017/11/22/use-python-calculate-facial-width-height-ratio-fwhr/
https://eaa-online.org/arc/blog/2017/11/22/use-python-calculate-facial-width-height-ratio-fwhr/
https://eaa-online.org/arc/blog/2017/11/22/use-python-calculate-facial-width-height-ratio-fwhr/
https://github.com/ageitgey/face_recognition

M. Barbi and V. Febo International Review of Financial Analysis 103 (2025) 104197
Table 10

Likelihood of hedging and extent of hedging: additional analyses. The table shows logit regression results (average marginal effects, AMEs), modeling the relationship
between the combined facial width-to-height ratio of CEOs and CFOs and the Hedger dummy (Panel A), second-stage regression results of a two-step selection model for
the relationship between the combined facial width-to-height ratio of CEOs and CFOs and HR1 (Panel B) and HR2 (Panel C). Results from first-stage probit regressions
for Hedger, with the same explanatory variables as in Table 6 and heteroskedasticity-robust standard errors clustered at the firm level, are not reported. The inverse
Mills ratio from first-stage regressions serves as an additional regressor in second-stage models. Second-stage models do not include ROA, which is used as an in-
strument in the selection equation. In Models 1 and 2, the analysis is conducted on two complementary subsamples, characterized by lower-than-median and higher-
than-median managerial pay convexity (the average CEO and CFO vega). In Models 3 and 4, two alternative overconfidence dummy variables are used, each indicating
observations where the CEO and CFO do not exercise exercisable stock options, with cutoffs at 100 % and 200 %, respectively. In Model 5, CEO MBA and CFO CPA are
two dummy variables indicating whether the CEO has an MBA and whether the CFO holds a certified public accountant license, respectively. Heteroskedasticity-robust
standard errors, clustered at the firm level (Panel A), and bootstrap standard errors (Panel B and C) are reported in parentheses. Year fixed effects and firm controls are
included in all models. CEO and CFO attributes are included in all models. Statistical significance at the 1 %, 5 %, and 10 % levels is denoted as ***, **, and *,
respectively. Definitions for all variables are available in the appendix.

Panel A - Likelihood of hedging (1) (@3] 3 4 5)
CEO CFO avg. vega CEO CFO avg. vega Overconfidence cutoff = 100  Overconfidence cutoff = 200  Education and
high low % % qualifications
CEO CFO avg fWHR —0.9374%** —0.2233 —0.3377%* —0.3464** —0.3652%*
(0.2402) (0.1825) (0.1534) (0.1486) (0.1475)
CEO overconfidence (100 %) 0.0242
(0.0419)
CFO overconfidence (100 %) —0.0786*
(0.0402)
CEO overconfidence (200 %) 0.0029
(0.0408)
CFO overconfidence (200 %) —0.0282
(0.0371)
CEO MBA —0.0016
(0.0267)
CFO CPA —0.0355
(0.0284)
Observations 324 324 648 648 572
Hedgers 268 269 537 537 479
Nonhedgers 56 55 111 111 93
Pseudo R-squared 0.6477 0.6069 0.5059 0.4998 0.5324
. @™ 2) 3) 4 5)
Pa(n;}lz?{ Extent of hedging CEO CFO avg. vega CEO CFO avg. vega Overconfidence cutoff = 100  Overconfidence cutoff = 200 Education and
high low % % qualifications
CEO CFO avg fWHR —0.5694%** —0.7826*** —0.6423%** —0.6408%** —0.8173***
(0.1812) (0.1613) (0.1086) (0.1088) (0.1199)
CEO overconfidence (100 %) —0.0569**
(0.0266)
CFO overconfidence (100 %) 0.0400
(0.0297)
CEO overconfidence (200 %) —0.0680%*
(0.0331)
CFO overconfidence (200 %) 0.0707*
(0.0362)
CEO MBA —0.0066
(0.0232)
CFO CPA —0.0718%**
(0.0214)
Observations 324 324 648 648 572
Hedgers 268 269 537 537 479
Nonhedgers 56 55 111 111 93
Adjusted R-squared 0.2121 0.3474 0.2706 0.2723 0.2945
. @™ 2) 3) 4) 5)
Pa(r;}lé:{ Extent of hedging CEO CFO avg. vega CEO CFO avg. vega Overconfidence cutoff = 100  Overconfidence cutoff = 200 Education and
high low % % qualifications
CEO CFO avg fWHR —0.0719%** —0.0962%** —0.0777%%* —0.0761%** —0.0797%**
(0.0150) (0.0151) (0.0098) (0.0121) (0.0147)
CEO overconfidence (100 %) —0.0091***
(0.0027)
CFO overconfidence (100 %) 0.0072**
(0.0032)
CEO overconfidence (200 %) —0.0060*
(0.0032)
CFO overconfidence (200 %) 0.0053
(0.0039)
CEO MBA 0.0015
(0.0025)
CFO CPA —0.0059%*
(0.0028)
Observations 324 324 648 648 572

15

(continued on next page)



M. Barbi and V. Febo

Table 10 (continued)
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Panel A - Likelihood of hedging (1) (@) 3) “4) )

CEO CFO avg. vega CEO CFO avg. vega Overconfidence cutoff = 100  Overconfidence cutoff = 200  Education and

high low % % qualifications
Hedgers 268 269 537 537 479
Nonhedgers 56 55 111 111 93
Adjusted R-squared 0.3130 0.3214 0.2735 0.2636 0.2783

not be an issue for identification in our context. Other than reverse bl
Table 11

causality, endogeneity can also arise from omitted variables. As facial
masculinity is a time-invariant managerial attribute, we cannot include
CEO and CFO fixed effects in our analysis. Firm fixed effects are also not
possible because firms’ hedging decisions tend to be stable over time.
Despite these limitations, our investigation includes a comprehensive set
of managerial and firm-level controls that influence risk-taking
behavior.

Omitted variable bias could also arise from the match between the
firm and its managers. The observable and unobservable characteristics
of both the firm and its managers could be correlated with the decision
to hire an executive with a specific risk-taking attitude, which in turn
could affect the firm’s hedging decisions. This correlation makes it
difficult to isolate the impact of facial masculinity on hedging. This
section conducts four additional analyses to investigate the causal link.

6.1. Propensity score matching

Observable confounders at the firm and managerial levels correlated
with both managerial risk-taking and facial masculinity could contribute
to variations in hedging. Propensity score matching allows for the
comparison of treated and untreated firms in terms of their hedging
decisions. These firms differ in managerial facial masculinity but are
similar in their firm and other managerial attributes.

First, we create a dummy variable (High fWHR) indicating whether
the fWHR of either manager is higher than the sample median. Obser-
vations are then assigned to a treatment (High fWHR = 1) or control
(High fWHR = 0) group. Second, we estimate propensity scores through
a probit regression of observing High fWHR = 1, including firm controls,
CEO- and CFO-level attributes, and year fixed effects. Then, we match
each firm-year observation in the treatment group with a corresponding
observation in the control group, using the nearest-neighbor without
replacement technique and retaining matches within a caliper distance
of 0.01. Using firm- and manager-level controls to estimate propensity
scores ensures that the treatment and control groups differ only in terms
of fWHR."!

Table 11 compares the likelihood and extent of hedging in the
treatment and control groups. After excluding firm-year observations
outside of common support, we have 282 treated—control pairs for high
vs. low fWHR CEOs, 233 for high vs. low fWHR CFOs, and 193 for the
combined CEO-CFO avg fWHR. Firm-year observations in the treatment
group (i.e., characterized by high-fWHR managers) are less likely to
hedge and hedge quantitatively less. Differences in observable firm,
CEQ, or CFO characteristics do not drive this evidence.

We use observations from both the treatment and control groups for
regression analysis. The results are reported in Table 12. The signifi-
cance of fWHR and the magnitude of the coefficients is similar to the
evidence in Tables 6-8.

11 We assess covariance balance using a t-test to examine mean differences in
the variables used to estimate propensity scores (unreported for brevity). The
matching process effectively reduces these mean differences between the
treatment and control subsamples, as none of the differences are statistically
significant at conventional levels.
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Likelihood of hedging and extent of hedging: propensity score matched samples.
The table shows the average likelihood of hedging (Hedger dummy) and extent of
hedging (HR1 and HR2) for treatment and control groups, where the treatment is
defined as High fWHR = 1 (i.e., fWHR higher than the sample median). Pro-
pensity score matching is based on firm and managerial controls (CEO attributes
for High CEO fWHR = 1, CFO attributes for High CFO fWHR = 1, and both CEO
and CFO attributes for High CEO CFO avg fWHR = 1). Observations outside
common support (with a caliper size of 0.01) are excluded. Statistical signifi-
cance of differences, determined by t-test for equal means, is denoted as ***, **,
and * at the 1%, 5%, and 10% levels, respectively.

N Hedger, % HR1, % HR2, %

CEO fWHR

High fWHR 282 76.2 24.8 2.1

Low fWHR 282 81.2 33.0 3.0

Difference -5.0 —8.2%** —0.9%**
CFO fWHR

High fWHR 233 75.1 27.9 2.5

Low fWHR 233 88.0 36.4 3.3

Difference —12.9%** —8.5%** —0.8%**
CEO CFO avg fWHR

High fWHR 193 79.3 28.0

Low fWHR 193 90.7 39.2

Difference —11.4%%* —11.2%%*

6.2. Falsification test

We conduct a falsification test to reinforce the argument for the
causal influence of facial masculinity on hedging. If the significance of
fWHR were due to unobservable confounders at the firm or managerial
level correlated with hedging, its estimated effect would be biased.
Similar to a placebo test, we randomly assign fWHRs to the CEOs and
CFOs in our sample. Repeating the empirical analysis on this artificial
sample and finding that fWHR is indistinguishable from zero would
strengthen the conclusion that managerial fWHR rather than omitted
variables drive hedging decisions.

We proceed as follows. We randomly shuffle the values of fWHRs at
the CEO and CFO levels. Then, we reassign them to the CEOs and CFOs
and recompose the corresponding firm-year observations. Using these
pseudo-fWHR values, we calculate the average fWHR for the CEO and
the CFO and repeat the main regressions, specifically Model 4 in
Tables 6-8. This process is replicated 100 times. Table 13 presents the
distribution of the pseudo-CEO CFO avg fWHR coefficient across the 100
regressions for both the likelihood of hedging (Hedger dummy) and the
extent of hedging (HR1 and HR2). The coefficient of CEO CFO avg fWHR
from Tables 6-8 is also reported for comparison.

The average pseudo-CEO CFO avg fWHR coefficient is indistin-
guishable from zero, both as a regressor for Hedger and when used to
explain the extent of hedging. The same holds when examining the
median value. Additionally, the minimum value is —0.30 (average
marginal effect) on Hedger and — 0.28 (—0.03) on HRI (HR2). In
contrast, the coefficient of CEO CFO avg fWHR is —0.33 in Table 6 and —
0.64 (—0.08) in Table 7 (Table 8). These findings suggest that none of
the placebo regressions can replicate the impact of facial masculinity on
hedging observed in our sample.
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Table 12

Likelihood of hedging and extent of hedging: propensity score matched re-
gressions. The table shows logit regression results (average marginal effects,
AMEs), modeling the relationship between the facial width-to-height ratio of
CEOs and CFOs and the Hedger dummy (Panel A), second-stage regression results
of a two-step selection model for the relationship between the facial width-to-
height ratio of CEOs and CFOs and HR1 (Panel B) and HR2 (Panel C). Results
from first-stage probit regressions for Hedger, with the same explanatory vari-
ables as in Table 6 and heteroskedasticity-robust standard errors clustered at the
firm level, are not reported. The inverse Mills ratio from first-stage regressions
serves as an additional regressor in second-stage models. Second-stage models
do not include ROA, which is used as an instrument in the selection equation.
Each regression is conducted on a sample composed of an equal number of
treatment and control firm-year observations, where the treatment is defined as
High fWHR = 1 (i.e., fWHR higher than the sample median). Propensity score
matching is based on firm and managerial controls (CEO attributes for High CEO
fWHR = 1, CFO attributes for High CFO fWHR = 1, and both CEO and CFO at-
tributes for High CEO CFO avg fWHR = 1). Observations outside common support
(with a caliper size of 0.01) are excluded. Heteroskedasticity-robust standard
errors, clustered at the firm level (Panel A), and bootstrap standard errors (Panel
B and C) are reported in parentheses. Year fixed effects and firm controls are
included in all models. CEO attributes are included in Models 1 and 3, while CFO
attributes are included in Models 2 and 3. Statistical significance at the 1%, 5%,
and 10% levels is denoted as ***, **, and *, respectively. Definitions for all
variables are available in the appendix.

Panel A - Likelihood of hedging 1) 2) (€))
CEO CFO CEO and CFO
CEO fWHR —0.2499**
(0.1191)
CFO fWHR —0.2680
(0.1662)
CEO CFO avg fWHR —0.2979*
(0.1599)
Observations 564 466 386
Hedgers 444 380 328
Nonhedgers 120 86 58
Pseudo R-squared 0.4771 0.5125 0.5388
) @ (©))] 3
Panel B - Extent of hedging (HR1) CEO CFO CEO and CFO
CEO fWHR —0.3932%**
(0.0607)
CFO fWHR —0.2676**
(0.1213)
CEO CFO avg fWHR —0.5244%**
(0.1531)
Observations 564 466 386
Hedgers 444 380 328
Nonhedgers 120 86 58
Adjusted R-squared 0.2129 0.1602 0.2430
. @ 2 3
Panel C — Extent of hedging (HR2) CEO CFO CEO and CFO
CEO fWHR —0.0403***
(0.0075)
CFO fWHR —0.0320%*
(0.0133)
CEO CFO avg fWHR —0.0746***
(0.0131)
Observations 564 466 386
Hedgers 444 380 328
Nonhedgers 120 86 58
Adjusted R-squared 0.2121 0.1324 0.2578

6.3. Internally promoted vs. externally hired managers

We now address the possibility that firm-level unobservable het-
erogeneity from firm-manager matching influences the association be-
tween facial masculinity and hedging. Prior analyses show a negative
correlation between internally promoted CEOs and CFOs and the firm’s
extent of hedging (Tables 7 and 8). For CEOs, this effect is more
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Table 13

Falsification test. This table presents the distribution of the pseudo-CEO CFO avg
fWHR coefficient in 100 placebo regressions, where fWHR of the CEOs and CFOs
in the sample is randomly reassigned to firm-year observations. Average mar-
ginal effects (AMEs) are reported for the likelihood of hedging, and coefficients
from second-stage regressions of a Heckman two-step selection model are re-
ported for the extent of hedging. Year fixed effects, CEO and CFO attributes, and
firm controls are included in all models. Statistical significance at the 1%, 5%,
and 10% levels is denoted as ***, **, and *, respectively.

Hedger HR1 HR2
Coefficient in Tables 6 to 8 —0.3307** —0.6423%** —0.0785%**
Placebo regressions
N 100 100 100
Mean —-0.0137 —0.0145 —0.0024
SD 0.1231 0.1097 0.0110
Min —0.3037 —0.2784 —0.0259
P25 —0.1053 —0.0962 —0.0094
Median —0.0057 —0.0012 —0.0020
P75 0.0906 0.0630 0.0048
Max 0.2920 0.2401 0.0306

pronounced the longer the “insiderness,” i.e., the time spent within the
firm before promotion. This finding may reflect the option-like in-
centives generated by intra-organizational promotion tournaments (Kini
& Williams, 2012). Similar to convexity-increasing compensation
schemes, these tournaments encourage senior executives to take greater
risks, potentially explaining the reduced hedging in firms led by inter-
nally promoted CEOs and CFOs.

Firms that internally promote top executives, rather than hiring
externally, should be less affected by concerns that the firm-manager
match explains the effect of facial masculinity on hedging. Internally
promoted managers come from a smaller pool of candidates, reducing
the possibility that firms with aggressive hedging policies specifically
select high-fWHR managers. These managers were previously employed
in lower-level roles, and their risk-taking behavior may be partially
driven by promotion tournament incentives rather than facial mascu-
linity. To explore this further, we replicate the analysis using two
complementary subsamples: one consisting of firm-year observations
with internally promoted CEOs and CFOs, and the other with externally
hired managers.

Models 1 and 2 in Table 14 show that the facial masculinity of the
CEO-CFO pair retains its significant negative coefficient in explaining
the extent of hedging within the subsample of internally promoted
managers. CEO CFO avg fWHR is also significant in the subsample of
externally hired managers, though the coefficients are smaller in abso-
lute value. This evidence suggests that facial masculinity remains a
robust explanatory factor for hedging decisions, even in contexts where
firm-level unobservable heterogeneity from firm-manager matching is
less likely to be a concern. In Panel A of Table 14, the coefficient of CEO
CFO avg fWHR is insignificant in the subsample of internally promoted
managers. Therefore, we cannot conclusively rule out the possibility
that the negative effect of fWHR on the likelihood of hedging may be
endogenously determined. We now conduct further analysis to reinforce
the causal link.

6.4. Transitioning subsample

We restrict the investigation to a subsample of firms that experience
a change in their CEO and CFO during the sample period. We have 78
CEO changes and 106 CFO changes in our sample. Retaining only these
firms avoids the overlap between firm attributes and managerial char-
acteristics, providing a further step in controlling for unobservable firm-
level confounders.

Models 3-5 in Table 14 repeat the regression analysis within a
restricted subsample. Model 1 focuses on firms that undergo at least one
CEO change (56 firms and 438 firm-year observations). Model 2 ex-
amines firms with at least one CFO change (66 firms and 406 firm-year
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Table 14
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Hedging likelihood and extent: internally promoted managers and transitioning subsamples. The table presents logit regression results (average marginal effects,
AMESs), modeling the relationship between the facial width-to-height ratio of CEOs and CFOs and the Hedger dummy (Panel A), second-stage regression results of a two-
step selection model for the relationship between the facial width-to-height ratio of CEOs and CFOs and HR1 (Panel B) and HR2 (Panel C). Results from first-stage
probit regressions for Hedger, with the same explanatory variables as in Table 6 and heteroskedasticity-robust standard errors clustered at the firm level, are not
reported. The inverse Mills ratio from first-stage regressions serves as an additional regressor in second-stage models. Second-stage models do not include ROA, which
is used as an instrument in the selection equation. The analysis in Models 1 and 2 is conducted on two complementary subsamples, characterized by internally
promoted or externally hired managers, respectively. In the last three models, the analysis is conducted on a subsample of firms that undergo at least one CEO change
(Model 3), one CFO change (Model 4), and either one CEO change or one CFO change (Model 5) during the sample period. Heteroskedasticity-robust standard errors,
clustered at the firm level (Panel A), and bootstrap standard errors (Panel B and C) are reported in parentheses. Year fixed effects and firm controls are included in all
models. CEO attributes are included in all models except Model 4, while CFO attributes are included in all models except Model 3. Statistical significance at the 1%, 5%,

and 10% levels is denoted as s

, and *, respectively. Definitions for all variables are available in the appendix.

Panel A - Likelihood of
hedging

@

@

3)

4

5)

CEO insider = 1 and CFO
insider = 1

CEO insider = 0 or CFO
insider = 0

Transitioning subsample
(CEO change)

Transitioning subsample
(CFO change)

Transitioning subsample (CEO
or CFO change)

CEO fWHR —0.2802%*
(0.1321)
CFO fWHR —0.0268
(0.1451)
CEO CFO avg fWHR 0.2794 —0.7434*** —-0.1122
(0.4808) (0.1281) (0.1458)
Observations 221 413 438 406 475
Hedgers 185 338 332 339 401
Nonhedgers 36 75 106 67 74
Pseudo R-squared 0.3511 0.6851 0.6113 0.5544 0.5777
Panel B — Extent of M @ & “@ ®
hedging (HR1) CEO insider = 1 and CFO CEO insider = 0 or CFO Transitioning subsample Transitioning subsample Transitioning subsample (CEO
insider = 1 insider = 0 (CEO change) (CFO change) or CFO change)
CEO fWHR —0.2847%**
(0.0993)
CFO fWHR -0.1125
(0.1185)
CEO CFO avg fWHR —0.7470%** —0.6201*** —0.4448%***
(0.2636) (0.1078) (0.1391)
Observations 221 413 438 406 475
Hedgers 185 338 332 339 401
Nonhedgers 36 75 106 67 74
Adjusted R-squared 0.3249 0.2088 0.1862 0.1398 0.2549
Panel C — Extent of . @ @ ® “ ®
hedging (HR2) CEO insider = 1 and CFO CEO insider = 0 or CFO Transitioning subsample Transitioning subsample Transitioning subsample (CEO
insider = 1 insider = 0 (CEO change) (CFO change) or CFO change)
CEO fWHR —0.0249%**
(0.0091)
CFO fWHR —0.0134
(0.0108)
CEO CFO avg fWHR —0.1226%** —0.0608%** —0.0582%%**
(0.0381) (0.0114) (0.0173)
Observations 221 413 438 406 475
Hedgers 185 338 332 339 401
Nonhedgers 36 75 106 67 74
Adjusted R-squared 0.2421 0.2827 0.2102 0.1465 0.2820

observations). Model 3 includes firms with either a CEO or CFO change
(73 firms and 475 firm-year observations). CEO’s fWHR remains a
robust predictor of firm hedging across all three panels. The coefficient
of CEO CFO avg fWHR is negative but no longer significant in Panel A,
while its impact on the extent of hedging (Panels B and C) is confirmed.
In particular, the effect is nearly as strong as that observed in Tables 7
and 8. The combined takeaway from Table 14 is that the relationship
between facial masculinity and hedging stands, with a stronger effect for
the CEO than for the CFO, and a more pronounced impact on the extent
of hedging than on the likelihood of hedging.

Despite this evidence, we acknowledge that omitted variables
correlated with hedging and having explanatory power over the firm-
manager match might still bias the results. To isolate their effect, we
should focus on firms that experience turnover from a manager with
higher facial masculinity to one with lower facial masculinity (or vice
versa), and where the turnover is likely exogenous. Among the 78 CEO
turnovers and 106 CFO turnovers in our sample, the majority do not
reflect a material change in the fWHR. Moreover, several of the

18

remaining turnovers are not exogenous. A key criterion for considering a
turnover as non-exogenous is planned retirement. Planned retirements
are very common (the average age of CEOs is 57 years, and the average
tenure is 8 years, from Table 3).'? Unfortunately, the size of our sample
limits further exploration. We acknowledge this as a limitation of the
empirical evidence we present.

7. Conclusion

We explore how the facial masculinity of CEOs and CFOs—measured
by the facial width-to-height ratio (fWHR)—affects corporate hedging.

12 For instance, when considering turnovers from a low-fWHR to a high-fWHR
CEO, we are left with 14 CEO turnovers. Excluding turnovers where the
departing manager is 64 or older the year before the turnover leaves us with 9
CEO turnovers. This number does not account for other likely non-exogenous
turnovers (e.g., forced turnovers).
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Extant literature suggests that the fWHR is linked to risk-seeking
behavior in men, likely due to its correlation with higher levels of
testosterone. We expect that managers with greater fWHR influence
decision-making in areas directly related to risk mitigation, such as
financial risk management.

We analyze a sample of US oil and gas producers from 2009 to 2019,
manually collecting data on hedging, CEO and CFO facial pictures,
personal characteristics, and compensation structures. We find a nega-
tive relationship between CEO and CFO fWHR and the likelihood and
extent of hedging. While this negative correlation is more pronounced
for CEOs when examined individually, it strengthens when considering
the combined fWHR of both executives. We perform several checks and
address endogeneity through propensity score matching, a falsification
test, and by repeating the analysis on subsamples of internally promoted
versus externally hired managers and firms experiencing a change in
their CEO and CFO. The impact of fWHR on hedging persists and is
plausibly causal.

The evidence supports the proposition that personal risk aversion, as
indicated by managerial traits like facial masculinity, is an important

Appendix A. Variable definitions
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driver of decision-making, leading firms to hedge less. This effect is
economically significant, not driven by overconfidence, and extends
beyond risk aversion induced by professional and demographic char-
acteristics and managerial compensation incentives.
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Variable name

Definition

Hedger
HR1
HR2

CEO (CFO) fWHR

CEO CFO avg fWHR

CEO high CFO high
fWHR

CEO high CFO low fWHR

CEO low CFO high fWHR

CEO (CFO) delta

CEO (CFO) cash pay

CEO (CFO) vega

CEO (CFO) age

CEO (CFO) tenure

CEO (CFO) insider

CEO (CFO) insider
tenure

CEO duality

CFO director

CEO (CFO)
overconfidence

Total assets

Tobin’s Q

ROA

Leverage

Quick ratio

Investment intensity

Dividend

CEO MBA

CFO CPA

Dummy variable equal to 1 if the firm hedges oil and gas price risk with financial derivatives or fixed-rate contracts

Delta of hedging derivatives and fixed-price delivery contracts expiring in 1 year or less over next year’s total production

Delta of hedging derivatives and fixed-price delivery contracts expiring in 1 year or less over current reserves

Bizygomatic width (horizontal distance between the left and right zygon) divided by the upper facial height (vertical distance between the brow ridge and
the upper lip) of the CEO (CFO)

Average CEO-CFO fWHR

Dummy variable equal to 1 if both CEO fWHR and CFO fWHR are above the sample median

Dummy variable equal to 1 if CEO fWHR is above the sample median and CFO fWHR is below the sample median

Dummy variable equal to 1 if CEO fWHR is below the sample median and CFO fWHR is above the sample median

Delta of CEO’s (CFO’s) shares and stock options over market value of annual shares and stock options awarded to the CEO (CFO)
Annual CEO’s (CFO’s) cash salary plus bonuses

Vega of CEO’s (CFO’s) stock options over total market value of shares and stock options owned by the CEO (CFO)

Age of the CEO (CFO)

Time (years) spent in the CEO (CFO) position

Dummy variable equal to 1 if the CEO (CFO) was internally promoted and not externally hired

Time (years) spent at the firm before promotion to CEO (CFO)

Dummy variable equal to 1 if the CEO is also the chair of the board

Dummy variable equal to 1 if the CFO is also member of the board

Dummy variable equal to 1 if a manager holds deep-in-the-money (the stock price exceeds the exercise price by 67 %) and exercisable stock options in a
given year

Total assets

Market value of equity plus total assets minus book value of equity, divided by total assets
Earnings before interest and taxes (EBIT) over total assets

Short-term debt plus long-term debt over total assets

Cash and cash equivalents plus accounts receivables over current liabilities

Capital expenditures (CAPEX) over total assets

Dummy variable equal to 1 if the firm is a dividend payer

Dummy equal to 1 if the CEO holds an MBA

Dummy equal to 1 if the CFO is a Certified Public Accountant (CPA)

Data availability
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