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This study extends our understanding of CEO inside debt compensation under an agency
problem perspective by considering the impact of a behavioural trait, namely CEO over-
confidence. Using a sample of US firms in Standard & Poor’s ExecuComp for the pe-
riod 2006–2019, we find that overconfident CEOs exhibit greater inside debt incentives
(i.e. incentives arising from defined-benefit pensions and deferred compensation). This
relationship is more pronounced among firms with higher CEO overconfidence-induced
agency cost of debt (e.g. financially unconstrained firms) managed by CEOs who are less
able to align compensation with their own preferences (e.g. less powerful CEOs). The re-
sults are robust to endogeneity, self-selection concerns and alternative explanations. We
contribute to the inside compensation literature that deals with agency problems under
overconfident CEOs, and optimal contracting and managerial power theories.

Introduction

Under a corporate setting characterized by the
separation of ownership and control, agency con-
flicts arise because of different incentives between
principals (i.e. shareholders and debtholders) and
agents (i.e. CEOs). Prior literature focuses pre-
dominantly on the role of equity-based compensa-
tion in alleviating agency conflicts between share-
holders and CEOs. Far less researched, especially
in the strategic management literature, is the role
of defined-benefit pensions and deferred compen-
sation, known as inside debt, on agency conflicts
between CEOs, which act on behalf of sharehold-
ers, and debtholders in leveraged firms (Sundaram
and Yermack, 2007). Once a firm becomes levered,

Wewould like to thank seminar participants at the South-
ern FinanceAssociation (SFA)Conference (2019) and the
Financial Management Association (FMA) Conference
(2020).

CEOs can increase risk that benefits the value of
equity at the debtholder’s expense (e.g. through
firm investment and financial policies). This hap-
pens because debtholders have asymmetric payoffs
in relation to firm performance; when firm perfor-
mance is good, they get fixed payoffs but when the
firm goes bankrupt or liquidates their payoffs, they
become substantially risky. As a result, debthold-
ers prefer firms to be more conservative. This so-
called ‘risk-shifting problem’ is widely known as
the agency cost of debt.

Jensen and Meckling (1976) develop a theoreti-
cal framework where inside debt holdings help to
alleviate the agency cost of debt. Inside debt hold-
ings are unsecured, unfunded and payable at a fu-
ture date, and thus like debtholders, CEOs’ inside
debt holdings are subject to an asymmetric pay-
off in relation to firm performance; bankruptcy or
liquidation of a firm’s assets substantially reduces
CEOs’ inside debt value. Therefore, inside debt
encourages CEOs to pursue less risky corporate
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policies and can act as a mechanism that aligns
the interests of CEOs with debtholders. Prior lit-
erature on inside debt shows that (i) CEOs’ hold-
ings are widespread and regularly substantial, (ii)
CEOs with more inside debt incentives display
lower levels of risk-taking behaviour and (iii) in-
side debt incentives vary across firm and CEO
characteristics, which are likely to relate to agency
cost of debt.1

A particularly salient shortcoming of this liter-
ature is that it assumes that managers are rational.
However, this assumption runs counter to a grow-
ing body of the psychology, corporate finance and
management literatures, demonstrating that both
individuals and managers are susceptible to be-
havioural traits, such as overconfidence (e.g. Chen,
Crossland and Luo, 2015; Malmendier and Tate,
2005, 2008, 2015; Schumacher, Keck and Tang,
2020). Motivated by this literature, this study in-
troduces to the inside debt compensation literature
that deals with agency problems, a perspective that
considers CEO overconfidence.

Intuitively, inside debt incentives for overconfi-
dent CEOs should differ relative to rational CEOs;
however, the nature of these differences is not ob-
vious. Specifically, overconfident CEOs are known
to overestimate their own skills and abilities to im-
prove performance and hence their investment’s
future cash flows. They also tend to misperceive
negative net present value (NPV) projects as be-
ing value creating; this, in turn, induces excessive
willingness to (over)invest and more risk-taking.
In addition, overconfident CEOs perceive the cost
of capital required by rational stakeholders (e.g.
shareholders/debtholders) as unduly costly (Mal-
mendier and Tate, 2005). This imposes aversion to
external financing, and thus overconfident CEOs
may forgo investment opportunities if external fi-
nancing is required. Therefore, the net effect of
overconfidence on investing and risk-taking is am-
biguous. Overconfidence predicts more risk and
overinvesting only if internal financing is suffi-
cient to fund all investment projects. Increasing
risk and investing in all investment projects, how-
ever, is always value destructive for debtholders,
but not necessarily for shareholders; for instance,
shareholders – due to different preferences for risk

1For instance, prior studies consider how firm size, firm
growth, CEO age, CEO tenure and CEO ownership relate
to inside debt incentives (Campbell, Galpin and Johnson,
2016; Sundaram and Yermack, 2007).

relative to debtholders – may accept a risky nega-
tive NPV project for a large enough gamble (Par-
rino and Weisbach, 1999). Under this perspec-
tive, CEO overconfidence may benefit sharehold-
ers at the expense of debtholders. Nevertheless,
debtholders may anticipate such actions and thus
enforce agency costs, to cover additional costs of
structuring, bonding and monitoring debt facili-
ties (Edmans and Liu, 2011), especially when the
firm is financially unconstrained. Such costs affect
the price of debt, and are thus ultimately borne by
shareholders (Jensen andMeckling, 1976). Boards,
acting on behalf of shareholders, are expected
to respond to this overconfidence-induced agency
cost-of-debt problem. One approach to do so is by
choosing compensation arrangements that maxi-
mize shareholders’ value. Under an optimal con-
tracting, boards may reduce the overconfidence-
induced agency cost-of-debt problem by reward-
ing overconfident CEOs with more inside debt in-
centives, especially when the firm is internally and
externally financially unconstrained.
However, this is not an easy task. Prior liter-

ature suggests that CEOs have considerable in-
fluence on the design of compensation arrange-
ments, especially when they have more bargain-
ing power (e.g. Bebchuk and Fried, 2003; Mur-
phy, 1999). Under a managerial power hypothesis,
CEOsmay have preferences for amore convex pay-
off compensation structure (given that overconfi-
dent CEOs overestimate investments’ future cash
flows and perceive their firm as being undervalued
by the market), which includes more equity-based
compensation and thus relatively less inside debt.
Unlike equity-based compensation which benefits
from convex payoffs with respect to firm perfor-
mance, inside debt’s value does not benefit from
an ‘expected’ price appreciation. In addition, be-
cause the availability of financing facilitates both
investing and the overconfident CEO’s perception
about firm undervaluation, CEOs’ aversion to in-
side debt is expected to be more pronounced when
the firm is internally and externally financially un-
constrained.
Generally, the optimal contracting and man-

agerial power hypotheses are non-mutually ex-
clusive. Understanding whether and under what
circumstances these hypotheses are valid is im-
portant, because each of them has different im-
plications on corporate governance policies and
more specifically on the contracting relation-
ships between firms and CEOs. In addition, if
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1608 Galariotis et al.

both hypotheses coexist empirically, then which
hypothesis dominates for the average firm with an
overconfident CEO is an open empirical question.2

We tentatively expect the optimal contracting hy-
pothesis to be stronger (weaker) when the manage-
rial power hypothesis is weaker (stronger).

We test these hypotheses using a sample of US
firms over the period between 2006 and 2019.
We measure inside debt incentives using the CEO
relative incentive ratio (see Cassell et al., 2012;
Sundaram and Yermack, 2007). Greater values
of inside debt incentives indicate a closer align-
ment of CEOs’ interests with those of debthold-
ers. Following prior literature, we measure CEO
overconfidence based on revealed beliefs – cap-
tured by CEOs’ preferences not to exercise timely
deep in-the-money stock options – as would typi-
cally be optimal for risk-averse undiversified CEOs
(see e.g. Hirshleifer, Low and Teoh, 2012; Mal-
mendier and Tate, 2005). To avoid confounding
effects with firm characteristics (see e.g. Graham,
Harvey and Puri, 2013), we employ a fixed effect
strategy and a propensity score matching (PSM)
approach throughout our analysis.

The results show a strong positive relation be-
tween CEO overconfidence and inside debt incen-
tives, even after controlling for other known deter-
minants of inside debt. In economic terms, over-
confident CEOs have approximately 26% larger
CEO relative incentive ratio compared to rational
CEOs. This positive relation between CEO over-
confidence and inside debt incentives is robust to
(i) a battery of checks that account, among others,
for omitted variable bias and (ii) alternative expla-
nations for late option exercising behaviour.

Overall, the results suggest that, on average,
firms reward overconfident CEOswithmore inside
debt incentives; therefore, the optimal contracting
hypothesis dominates the managerial power hy-
pothesis for the average firm with an overconfi-
dent CEO. To further examine the merit of each
hypothesis, we use subsamples of firms that ex-
hibit different degrees of financial constraints and
CEO power. Consistent with both hypotheses, the
results show that the CEO overconfidence effect
on inside debt incentives concentrates primarily on

2Note that inside debt is a plausible mechanism to reduce
overconfidence-induced agency costs, andwe do not claim
that inside debt is the only or the optimal mechanism to
do so.

financially unconstrained firms managed by CEOs
with low power.

Our study offers important contributions to
the literature. First, it contributes to the in-
side debt compensation literature by consider-
ing how one of the most prominent behavioural
biases, namely overconfidence (e.g. Moore and
Healy, 2008), creates agency conflicts between
CEOs and debtholders in leveraged firms, which in
turn shape inside debt compensation. Overconfi-
dence affects how managers interpret information
(Chen, Crossland and Luo, 2015; Schumacher,
Keck and Tang, 2020), form expectations and con-
sequently their strategic decision-making (Hribar
and Yang, 2016). For instance, in the presence of
sufficient financing, Malmendier and Tate (2005)
show that overconfident CEOs exhibit a tendency
to (over)invest and take more risks. Likewise, Mal-
mendier and Tate (2008) show that overconfident
CEOs are more likely to conduct mergers and
overpay for target companies. Our theoretical per-
spective links this tendency to an overconfidence-
induced agency cost-of-debt problem, which is
distinct from the traditional agency cost-of-debt
problem.

Second, our study contributes to the be-
havioural theory that links psychological traits,
such as CEO overconfidence, with strategic
decision-making in organizations. Particularly,
prior literature associates CEO overconfidence
with investments (Hayward and Hambrick, 1997;
Malmendier and Tate, 2008), entrepreneurship
and innovation (Galasso and Simcoe, 2011; Hir-
shleifer, Low and Teoh, 2012), payout policies
(Deshmukh, Goel and Howe, 2013), value of cash
(Aktas, Louca and Petmezas, 2019), stakeholder
commitments (Phua, Tham and Wei, 2018) and
corporate social responsibility (Tang, Mack and
Chen, 2018). Such evidence has important im-
plications for contracting practices, but little is
known about the incentives offered by the boards
to overconfident CEOs. Provided that CEO over-
confidence is an empirically detectable attribute
(Goel and Thakor, 2008), we show that firms fine-
tune compensation to match CEOs’ behavioural
traits; that is, firms reward overconfident CEOs
with more inside debt incentives, especially when
the firm is financially unconstrained and the CEO
exhibits low power. These results support the view
that firms provide incentives to overconfident
CEOs to be more conservative, thus reducing
overconfidence-induced agency cost of debt.

© 2022 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
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Background and hypotheses

In the presence of separation of ownership and
control, agency conflicts arise within a firm be-
cause of different incentives between principals
(i.e. shareholders and debtholders) and agents
(i.e. CEOs) (Berle and Means, 1932; Jensen and
Meckling, 1976). Conflicts arise between CEOs
and shareholders because (i) CEOs tend to be
more risk averse than shareholders would prefer
– CEOs’ wealth generally exhibits higher idiosyn-
cratic risk than that of shareholders (Beatty and
Zajac, 1994; Holmström, 1979) and (ii) CEOs
bear the cost of efforts to generate returns for
shareholders but retain only a portion of these
returns as a reward for their efforts. Consequently,
CEOs may not always act in the best interests of
shareholders (Dalton et al., 2007); rather, theymay
take actions aiming to increase perquisite con-
sumption. To alleviate such problems, a large body
of literature has investigated how compensation
mechanisms alleviate the costs associated with
these agency conflicts. Broadly, under the classical
agency theory’s predictions, equity-based compen-
sation (i.e. stock and stock options) encourages
CEOs to behave like shareholders, leading to lower
risk aversion and greater effort, resulting in lower
perquisite consumption (Fama, 1980).3

A different but also important conflict arises be-
tween CEOs and debtholders which, surprisingly,
has received much less attention in the strategic
management literature. CEOs may increase firm
risk in ways that benefit shareholders at the ex-
pense of debtholders (Jensen andMeckling, 1976).
Greater risk, however, may increase the probabil-
ity of bankruptcy or liquidation; that is because
debtholders exhibit an asymmetric payoff func-
tion with respect to firm performance (i.e. when
firm performance is good, the payoffs of debthold-
ers are fixed, but when firm performance is poor,
debtholders’ payoffs face substiantial risk), they
prefer firms to take less risks and be managed
more conservatively. Shareholders, instead, due to
their diversified investment portfolios, prefer more

3Other views in the literature include the behavioural
agency model (Wiseman and Gomez-Mejia, 1998),
which assumes that the accumulated current wealth
from equity-based compensation previously awarded to
CEOs creates risk-bearing, leading to lower risk-taking.
This relationship becomes stronger after considering
the prospective wealth from equity-based compensation
(Martin, Gomez-Mejia and Wiseman, 2013).

risk (Eisenhardt, 1989); in fact, they may even
accept a risky negative-NPV project for a large
enough gamble because of different preferences
for risk (Parrino and Weisbach, 1999). Due to this
‘risk-shifting’ problem, debtholders may enforce
the agency cost of debt; because such costs are ul-
timately borne by shareholders, it appears intuitive
that shareholders will employ mechanisms to alle-
viate the agency cost of debt. One suchmechanism
is to pay CEOs considering firm asset value rather
than firm equity value alone (Edmans and Liu,
2011). Along this vein, Jensen andMeckling (1976)
proclaim that inside debt incentives promoteCEOs
to manage the firm more conservatively because
the value of CEOs’holdings on inside debt is sensi-
tive to poor firm performance. More broadly, this
unique feature of inside debt improves the incen-
tive alignment of CEOs and debtholders.
Absent from this literature has been a system-

atic framework on howbehavioural traits affect the
agency cost of debt. Specifically, previous research
neglects the role of overconfidence as a contin-
gency that may influence the agency cost of debt.
That is, an implicit assumption in the literature has
been that executives are rational. This assumption,
however, runs counter to the well-established ap-
plied psychology, finance and management litera-
ture suggesting that individuals, especially CEOs,
are prone to overconfidence (e.g. Chen, Cross-
land and Luo, 2015; Malmendier and Tate, 2005,
2008, 2015; Schumacher, Keck and Tang, 2020).
Overconfidence has implications for how CEOs
view risk outcomes, and thus it seems logical to
consider CEO overconfidence in the inside debt
compensation literature that deals with agency
problems.

CEO overconfidence

Overconfidence is perhaps the most significant of
the cognitive biases (Kahneman, 2011); it is de-
fined as the tendency of individuals, when eval-
uating their relative skills, to overstate their acu-
men relative to the average (Hill, Kern and White,
2014; Larwood and Whittaker, 1977). According
to Grinblatt and Keloharju (2009), this definition
has two main components. First, the ‘better-than-
average effect’, which is also the focus of this study.
Evidence shows that individuals believe their skills
and capabilities, ranging from intelligence, driv-
ing ability and the probability of career success,
are better than the average individual’s ones (e.g.

© 2022 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
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Harrison and Shaffer, 1994; Svenson, 1981; Taylor
and Brown, 1994). One can consider this as an ir-
rational upward change in the perceived average.
Second, the ‘miscalibration effect’, where individ-
uals perceive that the confidence interval about un-
certain future states of the world is tighter than
it indeed is (Bazerman and Neale, 1986). Over-
confidence also affects individuals’ attribution of
causality to past events. Most individuals, when
they succeed at a task, are more likely to attribute
the success to their actions; but, when they fail,
they attribute the failure to bad luck (Miller and
Ross, 1975).

Overconfidence is particularly prevalent among
CEOs and can vary substantially from one CEO
to the next (Klayman et al., 1999). Thus, given
that the CEO is the most central decision-maker
with considerable power over decisions and strate-
gies (Finkelstein, Hambrick and Cannella, 2009),
CEO overconfidence can shape a firm’s corporate
policies. Not surprisingly, prior literature linked
CEO overconfidence and the closely related con-
structs of narcissism and hubris to firm outcomes,
including investments (Chen, Crossland and Luo,
2015; Hayward and Hambrick, 1997; Malmendier
and Tate, 2005, 2008), entrepreneurship and in-
novation (Galasso and Simcoe, 2011; Hirshleifer,
Low andTeoh, 2012), financing (Malmendier, Tate
and Yan, 2011), payout policies (Deshmukh, Goel
and Howe, 2013), value of cash (Aktas, Louca and
Petmezas, 2019), stakeholder commitments (Phua,
Tham and Wei, 2018) and corporate social re-
sponsibility (Tang, Mack and Chen, 2018). Gen-
erally, these findings are attributed to three ma-
jor factors which trigger overconfidence and are
pertinent in the context of corporate decision-
making: the illusion of control, commitment to
achieve superior outcomes and abstract reference
points which make the comparison of perfor-
mance across CEOs more difficult. In particular,
CEOs have the illusion that they can control the
outcome of their actions, and thus underestimate
the probability of a failure (March and Shapira,
1987); they are also typically committed to firm
performance given their high exposure to their
firm’s idiosyncratic risk (e.g. personal wealth and
human capital); finally, the comparison of firm
performance relative to other firms is complicated
and difficult due to various contingent factors (e.g.
Flickinger et al., 2016; Louca, Petrou and Proco-
piou, 2020; Wiersema and Zhang, 2011; Wowak,
Hambrick and Henderson, 2011).

Before discussing our theoretical perspective in
more detail, it is worth clarifying the relation be-
tween overconfidence and other related but dis-
tinct constructs such as narcissism (Chatterjee and
Hambrick, 2007) and hubris (Hayward and Ham-
brick, 1997). Like overconfidence, narcissism is
accompanied by an overestimation of an indi-
vidual’s own ability but, in addition, it also re-
quires continuous affirmation, applause and adu-
lation by others (Chatterjee and Hambrick, 2007).
Thus, narcissism is a much broader construct com-
pared to overconfidence. Closer to overconfidence
is the construct of hubris (Hayward and Ham-
brick, 1997). In fact, the difference between hubris
and overconfidence is very subtle. Hubris entails
extreme confidence, perhaps as a result of social
influence after a recent success, but it also includes
the idea of exaggerated pride, which often results
in retribution; that is, hubris will ultimately be
detrimental for individuals. In contrast, overconfi-
dence does not entail such a negative outcome and
prior work points toward the benefits of overcon-
fidence (Hirshleifer, Low and Teoh, 2012; Leary,
2007). As in Chen, Crossland and Luo (2015) and
Schumacher, Keck and Tang (2020), in this study
we build our theoretical arguments around the
term ‘overconfidence’ because we do not require
the concept of retribution.

CEO overconfidence and agency cost of debt

We draw on the theoretical model of Malmendier
and Tate (2005) to demonstrate the effect of CEO
overconfidence on agency cost of debt. We utilize
this model because it illustrates how overconfi-
dence affects risk-taking and leads to overinvest-
ment, both of which are crucial determinants
of agency cost of debt. Their model assumes an
efficient capital market with two CEOs: an over-
confident CEO and a rational one. Both CEOs
aim to maximize shareholders’ wealth. The only
friction in the model comes from overconfident
CEOs who overestimate their ability to create
value. Accordingly, they overestimate hand-picked
investments’ future cash flows and, given that
their firm represents a series of prior investments,
overconfident CEOs also perceive their firm as
being undervalued by the market. These manifes-
tations of overconfidence create a trade-off when
considering investments and risk-taking. The
overestimation of investments’ future cash flows
induces excessive willingness to invest and more

© 2022 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.
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risk-taking. But the perceived undervaluation of
their firm generates financing costs; in particu-
lar, potential capital suppliers (i.e. shareholders
and debtholders) demand a greater reward than
an overconfident CEO deems appropriate given
future cash flows. Therefore, the CEO may reject
investment opportunities because she perceives
financing provided by rational suppliers as unduly
costly. Overall, the net effect of overconfidence on
investments and risk-taking is ambiguous.

However, overconfidence unambiguously pre-
dicts more risk and overinvestment when inter-
nal financing is sufficient. Increasing risk (e.g. by
selecting investment and financing policies which
increase total risk or by altering the portion
of idiosyncratic relative to systematic risks; Flo-
rackis et al., 2020) and overinvesting (i.e. invest-
ing in negative-NPV projects), however, are al-
ways value-destructive for debtholders, but not
necessarily for shareholders. Parrino andWeisbach
(1999) show that shareholders may accept a risky
negative-NPV project for a large enough gamble
because of different preferences for risk. This sit-
uation represents a kind of ‘risk-shifting prob-
lem’ and leads to overconfidence-induced agency
cost of debt; as a result, debtholders may face ad-
ditional costs of structuring, bonding and mon-
itoring debt facilities (Edmans and Liu, 2011).
Because debtholders may anticipate the expected
costs of such opportunistic actions, they may in-
corporate them into the price of debt, especially
when the overconfidence-induced agency cost of
debt is heightened (i.e. when internal financing is
sufficient).

CEO overconfidence and inside debt

Among prior literature, the dominant view on
executive compensation arrangements perceives
them as a partial remedy to the agency prob-
lem. Under this approach, known as optimal con-
tracting, boards acting on behalf of sharehold-
ers are assumed to choose compensation arrange-
ments that maximize shareholders’ value. In this
vein, compensation arrangements are driven by
economic rationale and reflect firm and industry-
level characteristics; most importantly for our set-
ting, they also reflect individual traits (Diamond,
1998; Hirshleifer and Suh, 1992).

As discussed above, although the net effect of
overconfidence on investments and risk-taking is
ambiguous, overconfidence unambiguously pre-

dicts more risk-taking and overinvestment in the
presence of sufficient financing. This, in turn, cre-
ates overconfidence-induced agency cost of debt,
which empirically most likely concentrates among
internally and externally financially unconstrained
firms. The board of directors which acts on be-
half of shareholders is expected to respond to this
overconfidence-induced agency cost of debt. One
approach to doing so is to provide the CEOs with
appropriate incentives (Pepper and Gore, 2015) by
reducing their tendency to take risks and overin-
vest. Jensen and Meckling (1976) argue that in-
side debt incentives promote CEOs to manage
the firm more conservatively. Consistent with this
view, prior literature finds that CEO inside debt
holdings are negatively related to the volatility of
stock returns, research and development expendi-
tures and financial leverage, and positively related
to the extent of diversification and asset liquidity
(Cassell et al., 2012). This leads us to the following
hypotheses:

H1: Under the optimal contracting theory, there is
a positive relation between CEO overconfidence
and inside debt incentives.
H2: Under the optimal contracting theory, the pos-
itive relationship between CEO overconfidence
and inside debt incentives is more pronounced
among the subsample of internally and exter-
nally financially unconstrained firms.

A different approach to study the compensa-
tion arrangements and inside debt is by perceiving
them as part of the agency problem.Under this ap-
proach, known as managerial power theory, prior
literature recognizes that compensation arrange-
ments reflect managerial rent-seeking rather than
provisions for efficient incentive contracts. Man-
agement, particularly the CEOs who are the most
central decision-makers within the firm (Finkel-
stein, Hambrick and Cannella, 2009), can use their
power to exercise political and social influence over
the board, and thus pervasively impact on all the
facets of the pay-setting process (Bebchuk and
Fried, 2003; Murphy, 1999). CEOs’ power may
stem from various sources, including the CEO’s
formal position (e.g. as reflected in compensation
arrangements relative to other executives), their
links with the directors of the board (e.g. profes-
sional or personal connections) and the tenden-
cies of the directors or even psychological biases to
favour the CEO (e.g. the norms of reciprocity and
in-group bias). In general, CEOs are risk-averse

© 2022 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.
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and thus rent-seeking CEOs will prefer compen-
sation that is less contingent upon future perfor-
mance. Thus, under the managerial power theory,
more powerful CEOs relative to the board of direc-
tors will receive more inside debt. Consistent with
this vein, Cen (2011) finds that inside debt is higher
when the CEO serves as the chair of the board and
when the CEO serves the firm for a longer time.

Overconfidence, however, may alter CEOs’ pref-
erences for inside debt. Specifically, overconfident
CEOs overestimate investments’ future cash flows
and perceive their firm as being undervalued by
the market. These manifestations induce aversion
to inside debt for powerful CEOs because – unlike
other components of executive compensation such
as stocks and options – inside debt does not bene-
fit from an expected price appreciation. This leads
us to the following hypothesis:

H3: Under the managerial power theory, the pos-
itive relationship between CEO overconfidence
and inside debt incentives is more pronounced
among the subsample of less powerful CEOs.

Both the optimal contracting and managerial
power hypotheses are non-mutually exclusive and
may independently affect inside debt incentives.
Thus, we expect the optimal contracting hypoth-
esis to be stronger (weaker) when the managerial
power hypothesis is weaker (stronger). This leads
us to the following hypothesis:

H4: Among the subsample of internally and exter-
nally financially unconstrained firms, the positive
relation between CEO overconfidence and inside
debt incentives is more (less) pronounced when
the CEO is less (more) powerful.

Research design
Sample

To construct the sample, we use ExecuComp to ob-
tain inside debt and CEO-related data, Standard
and Poor’s Compustat Industrial Annual to ob-
tain accounting data and the Center for Research
in Security Prices (CRSP) to obtain stock returns.
The initial sample consists of the intersection of
firms included in the above-mentioned databases
and covers the period 2006–2019. The sample pe-
riod is driven by the availability of inside debt
data, as the year 2006 was the first year that firms
were required by the SEC to disclose and describe

their top executives’ deferred compensation plans,
pension benefits and other post-employment pay-
ments. From this sample, we eliminate firm-year
observations for which net assets are negative, or
the market value of equity is negative, or dividends
are negative.4 Finally, following Wei and Yermack
(2011), Cassell et al. (2012) and Phan (2014), we re-
strict the sample to firms with positive CEO inside
debt holdings. The final sample consists of 1581
firms with 12,288 firm-year observations.

Measures of CEO inside debt

Following the theoretical arguments of Jensen and
Meckling (1976) and Edmans and Liu (2011), and
the empirical applications of Sundaram and Yer-
mack (2007), Wei and Yermack (2011), Cassell
et al. (2012), Phan (2014) and Campbell, Galpin
and Johnson (2016), we measure CEO inside debt
incentive as the CEO to firm debt-to-equity incen-
tive ratio. In fact, we precisely follow the definition
of Cassell et al. (2012) to define firm debt-to-equity
incentive ratio. The natural log of the relative in-
centive ratio developed by Cassell et al. (2012) is
represented in the following model:

CEO relative incentive ratio

= (�CEO IDH/�CEO EH) / (�FD/�FE)

(1)

where �CEO IDH is set equal to CEO IDH (the
present value of accumulated pension benefits and
deferred compensation),�CEOEH is equal to the
number of shares held by the CEO plus the num-
ber of options held by the CEO times the option
delta (the option delta is calculated for each option
tranche using the Black–Scholes option valuation
formula),�FD is set equal to total debt (dlc+ dltt)
and �FE is constructed using an approach simi-
lar to that used for �CEO EH except that there
is not complete data on all of the outstanding op-
tion tranches issued by the firm [inputs to the val-
uation formula are the total number of employee
stock options outstanding (optosey), the average
exercise price of outstanding options (optprcby)
and an assumed remaining life of 4 years for all
options].

4Excluding firms in the financial service industries (SIC
codes 6000–6999) and in the utility sector (SIC codes
4900–4999) does not alter our main results.

© 2022 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.
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Agency Cost of Debt and Inside Debt 1613

The reason we focus on the changes rather than
the levels of CEO relative debt-to-equity ratio is
because the duration and payoff function of a
firm’s debt and equity securities may be differ-
ent from those of CEOs’ respective securities. As
a result, the same investment or financial policy
decision that benefits debtholders at the expense
of shareholders (or vice versa) will have differ-
ent value implications for firms and CEOs, even if
they have similar debt-to-equity ratio. This prob-
lem is particularly pronounced among firms with
complex capital structures. Therefore, we use the
CEO relative incentive ratio as the main inside debt
measurement.5 Wei and Yermack (2011), Cassell
et al. (2012) and Campbell, Galpin and Johnson
(2016) suggest that the CEO relative incentive ra-
tio is skewed to the right. Hence, like the prior lit-
erature, to account for this bias we use natural log
transformations of inside debt incentives when es-
timating the regression analysis.

For robustness, we also employ an alternative in-
side debt level measure: the CEO to firm debt-to-
equity ratio defined as the CEO debt-to-equity ra-
tio scaled by the firm’s debt-to-equity ratio. Using
this measure, we obtain similar results.

Measures of CEO overconfidence

Prior literature supports the idea that overcon-
fidence may have both a time-invariant (i.e. sta-
ble cognitive disposition) and a time-varying (i.e.
state-based) component. The time-invariant com-
ponent is relatively stable and changes only slowly
in response to prior negative feedback or external
influences (e.g. Grossman and Owens, 2012; Schu-
macher, Keck andTang, 2020). Prior evidence con-
sistent with this conceptualization includes Lee,
Hwang and Chen (2017), who show that overcon-
fidence characterizes company founders long after
their firm went public, and Hayward et al. (2010),
who find that repeated failure does not deter over-
confident entrepreneurs from continuing to look
for new businesses. In contrast, the time-varying
component assumes that overconfidence may also
be affected by short-run influences. For instance,
Ahmed and Duellman (2013) assume that over-
confidence can vary over time and suggest op-
erationalizing overconfidence accordingly. As in

5The Appendix provides more information about the
measures.

Chen, Crossland and Luo (2015), we examine both
possibilities in our empirical analyses.
First, we measure CEO overconfidence using

a CEO stock options-based proxy (see e.g. Mal-
mendier and Tate, 2005, 2008).6 This measure is
based on CEOs’ revealed beliefs, captured by their
preferences not to exercise deep in-the-money op-
tions immediately after the options vest, as this
would typically be optimal for risk-averse undi-
versified executives. Following prior literature (see
e.g. Campbell et al., 2011; Hirshleifer, Low and
Teoh, 2012), we estimate Holder 67. We do so by
using year-on-year aggregate data on CEO vested
option holdings and calculate a continuous confi-
dence measure as follows:

Confidence = Average value per vested option
Average strike price

(2)
where the average value per vested option is the
value of vested unexercised options scaled by the
number of vested unexercised options and the av-
erage strike price is the stock price at the end of
the fiscal year minus the average value per vested
option. We then identify overconfident CEOs as
those that fail to exercise vested options that are
at least 67% in-the-money at least twice (starting
from the first time) during their tenure. Accord-
ingly, this measure captures a ‘stable’ overconfi-
dence effect because it targets CEOs who ‘habit-
ually’ exercise options late.7 The advantage of this
measure is that it allows us to include more firm-
year observations from the ExecuComp database.
The disadvantage is that the measure is less pre-
cise because it uses aggregate data on CEOs’ op-
tion holdings. Nevertheless, Campbell et al. (2011)
find that this measure of overconfidence generates

6Prior literature uses various measures to operationalize
overconfidence. Broadly, the measures are categorized as
follows: (i) behavioural measures which are based on re-
vealed beliefs – captured by CEOs’ preference not to ex-
ercise timely deep in-the-money stock options or by net
purchases on the firm’s own stock (Malmendier and Tate,
2005); (ii) media-based measures (Hirshleifer, Low and
Teoh 2012; Malmendier and Tate, 2008); (iii) formative
measures based on prior success proxies (Billett andQian,
2008; Doukas and Petmezas, 2007; Hayward and Ham-
brick, 1997); and (iv) survey-based measures (Graham,
Harvey and Puri, 2013).
7For robustness reasons, we re-run our analyses after re-
quiring CEOs to continuously hold deep-in-the-money
options four or five times. Untabulated results remain
qualitatively similar to those reported in the study.

© 2022 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
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1614 Galariotis et al.

similar investment distortion results as in Mal-
mendier and Tate (2005).8

We also follow Humphery-Jenner et al. (2016)
and divide the sample into CEOs with high and
low confidence levels. Specifically, Holder 100,
which captures high confidence levels, equals one
if CEOs fail to exercise vested options that are
at least 100% in-the-money at least twice (starting
from the first time) during their tenure, and zero
otherwise. Likewise, Holder 67_100, which cap-
tures low confidence levels, equals one if CEOs
fail to exercise vested options that are between
67% and 100% in-the-money at least twice (start-
ing from the first time) during their tenure, and
zero otherwise. Untabulated results show that the
effect on inside debt is more pronounced for CEOs
with high confidence levels.

Second, in our robustness analysis, we also use
CEO awards as an exogenous shock to exam-
ine the relationship between CEO overconfidence
and inside debt. The expectation is that an award
is likely to amplify overconfidence behaviour by
CEOs, which in turn makes the use of inside
debt to restrain overconfidence more essential. Ac-
cordingly, this measure captures ‘short-run’ state-
level influences on the level of overconfidence.
As in Malmendier and Tate (2009) and Kubick
and Lockhart (2017), we collect information about
award-winning CEOs from major media outlets
such as the Times, Forbes, BusinessWeek, Morn-
ingstar.com, Industry Week, Chief Executive and
Ernst &Young. We identify 105 CEOs with awards.

Methods

Our primary interest is to evaluate how CEO over-
confidence affects inside debt incentives. To do so,
we estimate the following ordinary least squares

8We use two additional time-varying measures of CEO
overconfidence which are based on stock options. First,
motivated by Humphery-Jenner et al. (2016), we employ
log(1 + Estimated value of in-the-money unexercised ex-
ercisable options). Second, as in Banerjee et al. (2018), we
use the variable ‘Overconfident’, which is an indicator that
equals one if ‘CEO confidence’ belongs in the top quar-
tile of all CEOs in that year. ‘CEO confidence’ is defined
based on the average value per option scaled by the av-
erage strike price. In unreported analysis we confirm our
baseline results as overconfident CEOs are positively as-
sociated with inside debt and the effect is confined to un-
constrained firms with low-power CEOs.

(OLS) regression model:

Inside debti,t
= α + β1 ∗Overconfident (Holder 67)i,t−1

+ β2 ∗ CEO characteristicsi,t−1

+ β3 ∗ Firm characteristicsi,t−1

+ γ ∗ Firm dummies

+ δ ∗ Year dummies+ εi,t−1 (3)

where i indexes CEOs and t indexes years. The
variable ‘Overconfident (Holder 67)’ is the main
variable of interest. A positive (negative) and sig-
nificant β1 coefficient indicates that overconfident
CEOs are compensated with more (less) inside
debt incentives relative to rational CEOs. CEO
characteristics and firm characteristics are vectors
of time-varying CEO and firm control variables,
respectively.

Following Sundaram and Yermack (2007) and
Liu, Mauer and Zhang (2014), we control for
the following CEO and firm characteristics: CEO
ownership, CEO tenure, CEO age, CEO vega,
CEO delta, size, leverage, firm age, stock return,
stock return volatility, free cash flows, research and
development expenses, tax status, liquidity and To-
bin’s Q.9 All independent variables are lagged by 1
year and the continuous variables are winsorized
at the 1% level.

Finally, to also control for potential confound-
ing effects with unobserved firm characteristics
(e.g. due to an endogenous matching of CEOs
to firms; Graham, Harvey and Puri, 2013), we
use in our main models a firm fixed effects es-
timation strategy. This approach eliminates any
time-invariant effects on inside debt incentives.
We also include year fixed effects to control
for economy-wide shocks and differences in the
employment period. Finally, following Petersen
(2009) and Abadie et al. (2017), we estimate
heteroscedasticity-robust standard errors clustered
at the firm level to control for residuals that may
be correlated over time. Our statistical tests are
one-tailed.

Summary statistics

Panel A of Table 1 provides yearly statistics on
the number and proportion of overconfident and

9The Appendi provides detailed definitions of all
variables.

© 2022 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
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rational CEOs in our sample. On average, the
option-based overconfidence measure identifies a
proportion of 50.75% of overconfident CEOs-
years, which is lower than the 61.08% reported by
Hirshleifer, Low and Teoh (2012). Importantly, by
looking at the 2-year period prior to the financial
crisis, which started in July 2007 (Duchin, Ozbas
and Sensoy, 2010), the measure identifies a pro-
portion of 57.61% of overconfident CEOs-years
whereas after that period it identifies a propor-
tion of only 49.33% CEOs-years. This pattern of
identification is possible to relate to the financial
crisis because excessively optimistic CEOs may be
more likely to experience a forced turnover (Camp-
bell et al., 2011). Panel B of Table 1 partitions
the sample by Fama–French 12 industries classi-
fication. Overconfident CEOs-years exist in all the
industries but are more prevalent in research and
development-oriented industries such as Health-
care, Medical Equipment and Drugs. Panel C of
Table 1 presents pairwise correlations of our vari-
ables. As expected, CEO overconfidence and most
of the control variables correlate with inside debt
incentives.

Table 2 provides descriptive statistics. The sum-
mary statistics for the overall sample are largely
comparable with prior literature (e.g. Liu, Mauer
andZhang, 2014). Firmswith overconfident CEOs
have greater inside debt incentives than firms with
rational CEOs; the average CEO relative incentive
ratio is 3.040. Interestingly, the median CEO rela-
tive incentive ratio is only 0.165, indicating right
skewness, even after winsorization. These statis-
tics are comparable with Cassell et al. (2012), Phan
(2014) and Campbell, Galpin and Johnson (2016)
and the explanation of equity bias for the median
firm; in addition, this finding is consistent with Ed-
mans and Liu’s (2011) prediction that most firms
are equity biased. Accordingly, to account for this
bias, we use natural log transformations of in-
side debt incentives when estimating the regression
analysis.

Looking into CEO characteristics, firms with
overconfident CEOs have larger ownership, longer
tenure, are older and receive, on average, more risk-
taking incentives (i.e. vega) and incentive com-
pensation associated with stock performance (i.e.
delta). Higher risk-taking incentives are consistent
with the exploitation hypothesis in Humphery-
Jenner et al. (2016). Regarding firm characteris-
tics, overconfident CEOs work for firms with lower
leverage, lower stock return volatility and higher

research and development expenses and market-
to-book ratios. The latter is consistent with Hir-
shleifer, Low and Teoh (2012), who find that over-
confident CEOs invest more in innovation and ex-
ploit innovative growth opportunities. Addition-
ally, firms with overconfident CEOs are younger
and exhibit higher net operating loss carry-forward
than firms with rational CEOs.
Because univariate comparisons do not consider

any confounding effects, they can be misleading.
Consequently, to identify the effect of overconfi-
dent CEOs on inside debt incentives, net of CEO
and firm-specific characteristics, we need to con-
trol for them through multivariate regression anal-
ysis, as presented next.

Empirical analysis

Before we begin with the main analysis, it is im-
portant to note that if firms with overconfident
CEOs are different relative to firms with ratio-
nal CEOs, then the control variables in the regres-
sion which capture linear relations may be inad-
equate. To alleviate concerns over potential non-
linear effects of the control variables on inside
debt, we create two data samples that are compa-
rable across the control variables but differ only
on whether the CEO is overconfident or rational.
To construct these subsamples, we use a PSM ap-
proach to match firms with overconfident CEOs
on board with firms that exhibit similar character-
istics but have a rational CEO on board. Specifi-
cally, the method consists of a probit regression to
estimate propensity scores, p(Y= 1/X = x), based
on the probability of receiving a binary treatment,
Y, conditional on all the control variables, X. In
our setting, we consider having an overconfident
CEO as treatment and we estimate the probabil-
ity of having an overconfident CEO using all con-
trol variables. Then, for each firm-year with an
overconfident CEO we use the propensity score to
find a comparable firm-year with a rational CEO
based on the nearest-neighbour method with re-
placement. To ensure the adequacy of the match-
ing estimation method, we require that the abso-
lute difference in propensity scores among pairs
does not exceed 0.0001. Using this approach, we
find 2916 pairs of matched firm-years.
We then perform a diagnostic test to investi-

gate how successful our PSM approach is in re-
moving potential biases related to observable firm
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Agency Cost of Debt and Inside Debt 1619

characteristics. In particular, Panel A of Table 3 re-
ports parameter estimates from the probit model
used to estimate propensity scores for firms in
the treatment and control groups. Model (1) re-
ports pre-matching probit estimates while model
(2) presents post-matching probit estimates. Only
two out of the 15 independent variables are sta-
tistically significant at conventional levels, while
the pseudo-R2 drops substantially from 17.2% to
0.9%. This diagnostic test shows that the PSMpro-
cess appears to successfully remove potential ob-
servable sample selection biases.

Optimal contracting hypothesis: The role of CEO
overconfidence

In Panel B of Table 3 we present the results for
the impact of overconfident CEOs on inside debt
using the pairs of matched firm-years. The de-
pendent variable is the CEO relative incentive ra-
tio. Models (1) and (2) present the results after
including the control variables, while models (3)
and (4) present the results after adding the vari-
able of interest, that is, CEO overconfidence. In
addition, models (1) and (3) use firm and year
fixed effects whereas models (2) and (4) include in-
dustry and year fixed effects. Consistent with H1,
the results show a positive relation between CEO
overconfidence and inside debt incentives, which
is significant at conventional levels. In economic
terms, model (3) suggests that overconfident CEOs
are associated with 26.24% higher inside debt in-
centives relative to rational CEOs.10 Turning to
the control variables, the results are largely in line
with prior literature (see e.g. Cadman and Vincent,
2015; Campbell, Galpin and Johnson, 2016; Liu,
Mauer and Zhang, 2014; Sundaram and Yermack,
2007; Wei and Yermack, 2011). CEO age, CEO
vega and stock return (CEO ownership, firm size,
financial leverage, firm age and stock volatility) are
positively (negatively) related to the CEO relative
incentive ratio.11

10Since the coefficient on ‘Holder 67’ is 0.233 and the esti-
mated constant is –8.605, we obtain e(0.233 – 8.605)/e−8.605 −
1 = 26.24%.
11Ding et al. (2022) address the research question of
whether family involvement moderates the effects of in-
side debt on the cost of bank loans. In unreported anal-
ysis, we check the effect of family firms on our results by
using data from Anderson, Duru, Reeb (2009) and An-
derson, Reeb and Zhao (2012). We then divide the sample
into family firms versus non-family firms and perform the

Optimal contracting hypothesis: CEO
overconfidence and financial constraints

Following prior literature, we use several measures
to classify firms as (i) internally and (ii) internally
and externally financially constrained. First, we
use dividend policy to determine whether firms are
internally financially unconstrained. When firms
have abundant financial resources, they are more
likely to pay dividends. In this respect, Fazzari
et al. (1988) argue that unconstrained firms are rel-
atively more likely to have higher dividend pay-
ments, while constrained firms are relatively less
likely to pay dividends. Therefore, following De-
nis and Sibilkov (2010), we classify firms as inter-
nally financially constrained if they do not pay div-
idends in year t, and internally financially uncon-
strained otherwise.
Second, we use the commonly used size–age in-

dex of Hadlock and Pierce (2010) to classify firms
based on their external financial constraint status.
Hadlock and Pierce (2010) use quantitative fac-
tors to predict a firm’s financial constraint status,
as captured through detailed qualitative informa-
tion from the financial filings. Their results reveal
that size and age are very important in predicting
a firm’s financial constraint status. Based on the
size–age equation of Hadlock and Pierce (2010),
a firm is classified as externally financially con-
strained when the size–age index is above the sam-
ple median in year t (these are generally smaller
and younger firms) and externally financially un-
constrained otherwise.12

same analysis as that in the baseline tests of Table 3. We
find that overconfident CEOs have a positive relationship
with inside debt across both family and non-family firms.
We also find that the difference in the coefficients of the
two groups is statistically insignificant when we perform
a Chow test. We thus conclude that family firms do not
affect the relationship between CEO overconfidence and
inside debt.
12We have also used two alternative measures of finan-
cial constraints: (1) credit ratings and (2) the Hoberg and
Maksimovic (2015) textual-based measures of financial
constraints. For credit ratings, we classify firms with no
debt outstanding and firms with investment-grade ratings
as financially unconstrained; all other firms are classified
as financially constrained. The Hoberg and Maksimovic
(2015) text-based measures of financial constraints are
based on firm disclosures in the capitalization and liquid-
ity discussion of firm 10-Ks. The measures include four
different constraint variables: (a) a general measure of the
extent to which firms are constrained; (b) a measure that
is specific to constrained firms attempting to access the

© 2022 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.
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1620 Galariotis et al.

Table 3. Overconfident CEOs and inside debt

Panel A: Pre-match propensity score regressions and post-match diagnostic regressions

Dummy = 1 if in Treatment Group, 0 if in Control Group

Pre-match (1) Post-match (2)

CEO ownership –0.184*** –0.0778
(0.000) (0.117)

CEO tenure 0.347*** 0.0529*
(0.000) (0.056)

CEO age 0.598*** –0.0195
(0.000) (0.917)

CEO vega –0.0248*** –0.000819
(0.002) (0.946)

CEO delta 0.309*** 0.0605***
(0.000) (0.004)

Firm size –0.0718*** –0.0275
(0.000) (0.139)

Financial leverage –0.263*** 0.0819
(0.001) (0.494)

Firm age –0.0715*** –0.0176
(0.001) (0.590)

Stock return –0.107*** –0.0188
(0.001) (0.720)

Stock volatility 2.874* –0.996
(0.085) (0.699)

Free cash flows 0.0171 0.109
(0.888) (0.554)

Research and development –0.0869** –0.0527
(0.020) (0.324)

Tax status 0.0510* –0.00569
(0.091) (0.898)

Liquidity –0.00235 0.0254
(0.975) (0.821)

Market to book 0.00886*** 0.00215
(0.000) (0.534)

Intercept Yes Yes
Firm fixed effect No No
Year fixed effect Yes Yes
Industry fixed effect Yes Yes
Observations 12,142 4,927
Pseudo R-squared 0.172 0.009

Panel B

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

Overconfident (Holder 67) 0.233* 0.333***
(0.052) (0.002)

CEO ownership –0.650*** –0.963*** –0.654*** –0.953***
(0.000) (0.000) (0.000) (0.000)

CEO tenure 0.150 0.204*** 0.151 0.197***
(0.118) (0.005) (0.117) (0.006)

CEO age 3.640*** 2.710*** 3.490*** 2.712***
(0.000) (0.000) (0.000) (0.000)

CEO vega 0.249*** 0.222*** 0.249*** 0.222***
(0.000) (0.000) (0.000) (0.000)

CEO delta –0.0158 0.124** –0.0217 0.116**
(0.840) (0.016) (0.782) (0.025)

Firm size –0.383** –0.460*** –0.399** –0.456***
(0.023) (0.000) (0.018) (0.000)

Financial leverage –2.640*** –5.061*** –2.635*** –5.071***
(0.000) (0.000) (0.000) (0.000)

© 2022 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.
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Table 3. (Continued)

Panel B

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

Firm age –1.039** 0.0881 –1.061** 0.0905
(0.034) (0.364) (0.031) (0.348)

Stock return 0.664*** 0.657*** 0.669*** 0.660***
(0.000) (0.000) (0.000) (0.000)

Stock volatility –17.30** –53.93*** –17.28** –53.81***
(0.015) (0.000) (0.014) (0.000)

Free cash flows 0.0825 0.369 0.0781 0.355
(0.847) (0.446) (0.854) (0.461)

Research and development 0.325 0.374** 0.318 0.381***
(0.389) (0.011) (0.398) (0.010)

Tax status –0.0665 –0.316*** –0.0666 –0.315***
(0.608) (0.007) (0.609) (0.007)

Liquidity –0.224 –0.625** –0.233 –0.628**
(0.379) (0.030) (0.359) (0.028)

Market to book 0.00517 0.0195** 0.00531 0.0192**
(0.354) (0.023) (0.348) (0.022)

Intercept Yes Yes Yes Yes
Firm fixed effect Yes No Yes No
Year fixed effect Yes Yes Yes Yes
Industry fixed effect No Yes No Yes
Observations 4,647 4,927 4,647 4,927
Adjusted R-squared 0.567 0.304 0.567 0.307

Note: Panel A presents parameter estimates from the probit model used to estimate propensity scores for CEOs in the treatment and
control groups. The dependent variable is one if the CEO-year belongs to the treatment group, and zero otherwise. The treatment group
includes all firms with overconfident CEOs.Wematch firms using one-to-one nearest-neighbour propensity score matching (PSM) with
replacement. The covariate matrix used for the matching is based on the following characteristics: CEO ownership, CEO tenure, CEO
age, CEOvega, CEOdelta, firm size, financial leverage, firm age, stock return, stock volatility, free cash flows, research and development,
tax status, liquidity and market to book. Year fixed effects and industry fixed effects (based on Fama–French 48 industries classification
dummies) are included in both columns in Panel A. Panel B presents the effect of overconfident CEOs on inside debt for the matched
sample. The independent variables are lagged by 1 year. Models (1) and (3) use firm and year fixed effects; models (2) and (4) include
industry and year fixed effects. All variable definitions are provided in the Appendix. The p-values reported in parentheses below the
coefficients are based on standard errors that are adjusted for heteroscedasticity and clustered at firm level.
*, ** and *** depict the level of significance at 10%, 5% and 1%, respectively.

Finally, we also combine dividend policy and the
size–age index to classify firms as both internally
and externally financially unconstrained (i.e. firms
that both pay dividends and their size–age index is
below the sample median in year t). Theoretically,
this is the most relevant measure of financial con-
straint status because the overconfidence-induced
agency cost-of-debt problem should become more
intense when the firm is both internally and exter-
nally financially unconstrained.

equity market; (c) a measure that is specific to constrained
firms attempting to access the debt market; and (d) an
analogous measure specific to private placements of eq-
uity. The results remain qualitatively similar when we use
any of the alternative measures of financial constraints.

Table 4 reports the PSM second-stage results of
the main analysis by financial constraint status,
in the spirit of model (3) in Panel B of Table 3.
Consistent with H2, the results show a positive
relation between overconfident CEOs and inside
debt incentives among financially unconstrained
firms (p < 0.05), regardless of whether the firm
is internally or internally and externally financially
unconstrained. In contrast, there is no significant
relation between overconfident CEOs and inside
debt incentives, either among internally or among
internally and externally financially constrained
firms.
In summary, these results confirm the optimal

contracting hypothesis, and are consistent with the
view that shareholders use inside debt incentives as
a compensationmechanism to alleviate debtholder
concerns.

© 2022 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.
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1622 Galariotis et al.

Table 4. Overconfident CEOs and inside debt by financial constraint status

Financial constraint status

Internal Internal + external

Constrained Unconstrained Constrained Unconstrained
(1) (2) (3) (4)

Overconfident (Holder 67) 0.183 0.319** −0.0156 0.329**
(0.435) (0.022) (0.959) (0.012)

Intercept Yes Yes Yes Yes
Control variables of Table 3 Yes Yes Yes Yes
Firm fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
Observations 1,230 3,313 875 3,694
Adjusted R-squared 0.767 0.642 0.775 0.652

Note: This table presents the PSM second-stage results for the relation between overconfident CEOs and inside debt by firm financial
constraint status. We use two measures for a firm’s financial constraint status: internal and internal + external. The firm is classified as
internally financially constrained when it does not pay dividends in that year; the firm is classified as externally financially constrained
when its size–age index is above the sample median in that year; the firm is classified as internally + externally financially constrained if
it is financially constrained with both the dividends and size–age classifications. All variable definitions are provided in the Appendix.
In the regressions we include the same control variables as those used in Table 3. All independent variables are lagged by 1 year. All
models include firm and year fixed effects whose coefficients are suppressed. The p-values reported in parentheses below the coefficients
are based on standard errors that are adjusted for heteroscedasticity and clustered at the firm level.
** depicts the level of significance at 5%.

Managerial power hypothesis: CEO overconfidence
and CEO power

We measure CEOs’ bargaining power using CEO
pay slice. Bebchuk, Cremers and Peyer (2011) find
that CEO pay slice is a useful tool to capture the
relative importance of the CEO relative to other
executives and to evaluate the CEO’s ability to ex-
tract rents. It is defined as the fraction of the aver-
age compensation of the firm’s top-five non-CEO
executive team captured by the CEO.13 We then
create an indicator variable for whether the CEO’s
pay slice measure is above the median of all firms
in that year to proxy for high CEO power.

Table 5 reports the PSM second-stage results
of the main analysis by CEO power status. The
results show a positive relation between overcon-
fident CEOs and inside debt incentives only for
firms with low-power CEOs. This result is consis-

13Our results are qualitatively similar when measuring
CEO pay slice as the fraction of the aggregate compen-
sation of the firm’s top-five non-CEO executive team that
goes to the CEO. Additionally, our results remain similar
when we use Top 25% to measure CEO bargaining power.
Top 25% is an indicator that equals one if the CEO’s to-
tal compensation is at the top 25% of the sample firms
for that year, and zero otherwise (Humphery-Jenner et al.,
2016).

tent with the managerial power hypothesis (i.e. the
effect concentrates only on firms with low CEO
power as in such firms shareholders are more likely
to impose optimal contracting), thus H3 is sup-
ported by the data.

Optimal contracting hypothesis versus managerial
power hypothesis: The combined effect

Here we consider the optimal contracting and
managerial power hypotheses simultaneously.
Given that we have already shown that the im-
pact of overconfident CEOs on inside debt is
confined to financially unconstrained firms only,
we investigate the role of CEO power for uncon-
strained firms. To do so, we use combinations
of firms sorted independently by the level of fi-
nancial constraints and CEO power status and
focus on two subsamples: (i) financially uncon-
strained firms managed by CEOs with high power
and (ii) financially unconstrained firms managed
by CEOs with low power.14 If both hypotheses

14Because internally and externally financially uncon-
strained is the most relevant measure of financial
constraint status, the results of Table 6 are based on this
measurement.

© 2022 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.
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Table 5. Overconfident CEOs and inside debt byCEOpower status

Dependent variable: log(CEO relative incentive ratio)

High power Low power
(1) (2)

Overconfident (Holder 67) –0.0217 0.681***
(0.890) (0.001)

Intercept Yes Yes
Control variables of Table 3 Yes Yes
Firm fixed effects Yes Yes
Year fixed effects Yes Yes
Observations 1,906 1,804
Adjusted R-squared 0.746 0.812

Note: This table presents the PSM second-stage results for the
relation between overconfident CEOs and inside debt by CEO
power status. High CEO power is an indicator that equals one if
the CEO’s pay slice (as measured by the CEO’s total compen-
sation scaled by the average of the total compensation of the
top-five highest remunerated non-CEO executives) is above the
median of the sample firms for that year, and zero otherwise.
All variable definitions are provided in the Appendix. In the re-
gressions we include the same control variables as those used
in Table 3. All independent variables are lagged by 1 year. All
models include firm and year fixed effects whose coefficients are
suppressed. The p-values reported in parentheses below the co-
efficients are based on standard errors that are adjusted for het-
eroscedasticity and clustered at firm level.
*** depicts the level of significance at 1%.

operate simultaneously, we would expect the re-
lation between CEO overconfidence and inside
debt incentives to prevail among financially un-
constrained firms managed by CEOs with low
power. These are firms which are likely to exhibit
high CEO overconfidence-induced agency costs,
implying that boards (which represent and act on
behalf of shareholders) may increase inside debt
incentives relatively easier because the CEOs have
low power.

Table 6 reports the results of this analysis. Con-
sistent with H4, we find that the positive rela-
tion between CEO overconfidence and inside debt
incentives concentrates among financially uncon-
strained firms managed by CEOs with low power.
These results are consistent with our theoretical
perspective which predicts that in this subsample,
the CEO overconfidence-induced agency cost-of-
debt problem should be more pronounced.

Overall, the results indicate that both optimal
contracting and managerial power hypotheses are
in place and affect the relation between CEO over-
confidence and inside debt incentives.

Table 6. Overconfident CEOs and inside debt by financial con-
straints and CEO power

Dependent variable: log(CEO relative incentive ratio)

Unconstrained

High power Low power
(1) (2)

Overconfident (Holder 67) 0.144 0.717***
(0.373) (0.003)

Intercept Yes Yes
Control variables of Table 3 Yes Yes
Firm fixed effects Yes Yes
Year fixed effects Yes Yes
Observations 1,550 1,418
Adjusted R-squared 0.733 0.824

Note: This table presents the PSM second-stage results of OLS
regressions for the relation between overconfident CEOs and in-
side debt by the combined effect of firm financial constraints and
CEOpower status. The firm is classified as internally+ externally
financially constrained if it is financially constrained with both
the dividends and size–age classifications; otherwise, the firm is
classified as unconstrained. High CEO power is an indicator that
equals one if the CEO’s pay slice (as measured by the CEO’s
total compensation scaled by the average of the total compen-
sation of the top-five highest remunerated non-CEO executives)
is above the median of the sample firms for that year, and zero
otherwise. All variable definitions are provided in the Appendix.
In the regressions we include the same control variables as those
used in Table 3. All independent variables are lagged by 1 year.
All models include firm and year fixed effects whose coefficients
are suppressed. The p-values reported in parentheses below the
coefficients are based on standard errors that are adjusted for het-
eroscedasticity and clustered at firm level.
*** depicts the level of significance at 1%.

Robustness tests

In this section, we perform additional analyses to
evaluate the robustness of the results.

Alternative operationalization of CEO
overconfidence

Theoretically, overconfidence may have both a
time-invariant (i.e. stable cognitive disposition)
and a time-varying (i.e. state-based) component.
Our main analysis is based on a measure that clas-
sifies CEOs as overconfident, relying on a ‘habit-
ual’ late option exercise behaviour; this measure
likely captures a time-invariant overconfidence ef-
fect. We also explore for a potential time-varying
overconfidence effect. Specifically, we focus on
CEO awards which likely amplify overconfidence.
If so, the CEO overconfidence-induced agency

© 2022 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.
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1624 Galariotis et al.

cost-of-debt problem should be heightened, which
would make the use of inside debt more essential.
Because CEO awards are largely exogenous, this
approach alleviates, to a great extent, endogene-
ity concerns, and is thus more suitable at identi-
fying the overconfidence effect on inside debt. A
disadvantage, however, is that the number of CEO
awards is relatively small, which affects the power
of the test.

As inKubick andLockhart (2017), we performa
diff-in-diff test based on CEO awards by interact-
ing the ‘post-award’ variable with Overconfident
CEOs. ‘Post award’ is a binary variable which takes
the value one if the CEO receives an award for
all the years after the award, and zero otherwise.
Such diff-in-diff research design allows us to ex-
amine the impact of overconfident CEOs on in-
side debt by comparing the impact of overconfi-
dent CEOs on inside debt (i) before and after the
award and (ii) relative to non-overconfident CEOs.
We present the results in Table 7, Panel A. Regard-
less of the small number of awards, which makes
this test empirically challenging, we find that over-
confident CEOs who receive an award are more
likely to receive more inside debt incentives.

In unreported analysis, we also perform a test
on the parallel trends by using 4-year lag and lead
variables. If reverse causality drives our results,
we should observe an increasing trend in the in-
side debt of overconfident CEOs (who later got
an award) before the CEO award. Such evidence
would cast doubt on the validity of our empirical
approach, as it would imply a violation of the par-
allel trends’ assumption that the trends in the in-
side debt of treatment firms where CEOs get an
award and control firms where CEOs do not get
an award are parallel before the CEO award.

The key variables of interest are CEO award−4,
CEO award−3, CEO award−2, CEO award−1,
which equal one if the current year is respectively
4, 3, 2 and 1 years before a CEO award; CEO
award0 is equal to one for the current year of the
CEO award; CEO award+1, CEO award+2, CEO
award+3 and CEO award+4 equal one if the cur-
rent year is respectively 1, 2, 3 and 4 years after a
CEO award, and zero otherwise.

We find that the coefficients on CEO award−4,
CEO award−3, CEO award−2, CEO award−1 and
CEO award0 are all statistically insignificant.
The only positive significant coefficient is CEO
award+4. Overall, these results show that CEOs
who get an award experience an increase in their

inside debt relative to that of the control group
only after the CEO gets the award, but not before.
Hence, reverse causality – or a violation of the par-
allel trends assumption – is less likely to explain
our key result that an increase in CEO overcon-
fidence leads firms to increase CEOs’ inside debt.
Additionally, it appears that CEO overconfidence
takes time to be amplified due to an award, and this
is the reason why inside debt seems necessary only
4 years after the award.15

Unobserved omitted variable bias

We also evaluate the robustness of our results
to unobserved omitted variables bias using the
coefficient stability approach of Oster (2019).
A common method in the literature to assuage
unobserved omitted variable bias concerns is to
explore the sensitivity of the treatment effect
to the addition of observable control variables.
However, coefficient movements alone are not
a sufficient statistic to determine omitted vari-
able bias. To be an effective tool for diagnosis,
we must observe how much of the variance in
the outcome is explained by the inclusion of the
control variable, or in other words, by how much
the R2 moves when that particular control is
added. In this respect, Altonji, Elder and Taber
(2005) propose a method which assumes that, if
one could observe the full set of observable and
unobservable characteristics, the outcome vari-
ance could be fully explained and the regression
would have an R2 of 1. Building on their method,
Oster (2019) proposes a new approach for eval-
uating robustness to omitted variable bias based
on the assumption that the relationship between

15To further mitigate concerns that our findings may be
driven by omitted time-varying covariates, in unreported
analysis we conduct a placebo test. Specifically, we ran-
domly assign CEO award years to our sample CEOs dur-
ing the sample period, whichwe consider as pseudo-CEO-
award years, and run our baseline regressions. As in Bae
et al. (2021), we repeat this process 1000 times generating
a simulated distribution of the coefficients and t-statistics,
under the null hypothesis that there is no CEO award ef-
fect on inside debt. If the increase in inside debt simply
occurs as a result of unknown time-varying variables and
is unrelated to CEO award effect, then we should expect
to observe an increase in inside debt even in the placebo
test. We find no change in inside debt from the placebo
test. Therefore, our findings on inside debt increases fol-
lowing the CEO award are unlikely to be driven by omit-
ted time-varying variables.

© 2022 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.
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the treatment and unobservable characteristics
can be informed by the relationship between the
treatment and observables. This is because un-
observed omitted variables bias is proportional
to coefficient movements if those movements are
scaled by the change in R2 when the observables
are included. Based on these assumptions, one can
estimate the effect of the omitted variables on the
‘overconfident’ coefficient and identify bounds of
the bias-adjusted ‘overconfident’ coefficient.

We report the results for this analysis in Panels
B and C of Table 7 for the full sample and for the
sample with unconstrained firms, respectively. As
recommended by Oster (2019), we assume that the
omitted and the controlled variables have equal ef-
fect on treatment coefficient outcomes (δ = 1), and
that the addition of omitted variables can lead to a
maximum R2 (Rmax) of 1.3 times the estimated R2

in the controlled regression. The results show that
potential omitted variables do not significantly af-
fect our primary estimates, as the bias-adjusted
‘overconfident’ coefficient meets both robustness
criteria of Oster (2019).

First, while the bias-adjusted overconfident co-
efficient (Panel B = 1.136 and Panel C = 1.357) is
larger than our controlled coefficient in each panel
(Panel B = 0.225 and Panel C = 0.261), the iden-
tified set displayed in column (3) does not include
zero. Second, we observe that the changes in the
adjusted coefficient generally fall within the 95%
confidence interval of the estimated coefficients in
the controlled regression as shown in column (4).
Furthermore, our bound estimates for delta in col-
umn (5) show that unobservable variables would
need to have a much higher effect than our ob-
served variables on the outcome in order to bias
our results. For instance, in Panel B, an unobserv-
able would need to have over 11.546 times the effect
of our observables on the outcome in order to bias
the results. Assuming we have a good set of control
variables, the likelihood of unobservable charac-
teristics confounding our results is very unlikely.16

16Regardless of the extensive use by previous studies of
Oster’s (2019) method to address unobserved omitted
variable bias, we acknowledge the criticism by De Luca,
Magnus and Peracchi (2019) and perform another test for
omitted variables bias as in Larcker and Rusticus (2010),
Fu et al. (2012) and Karampatsas, Petmezas and Travlos
(2014). That test is based on the impact threshold for a
confounding variable (ITCV) approach. Our results (not
reported for brevity) show that our estimates are unlikely
to be affected by unobservable characteristics.

Non-random CEO–firm matching

Firm characteristics that correlate with inside debt
incentives might also be correlated with charac-
teristics that lead firms to appoint overconfident
CEOs. Specifically, if such a firm attitude in re-
warding CEOs is a time-invariant characteristic,
then the inclusion of firm fixed effects alleviates
such concern. It could, however, be that the firm
attitude in rewarding CEOs is a time-varying char-
acteristic and firms hire overconfident CEOs when
they are about to reward more inside debt in-
centives. To deal with such reverse causality bias
stemming from non-random CEO–firm match-
ing due to latent time-varying firm characteris-
tics, we follow the approach of Hirshleifer, Low
and Teoh (2012) and Aktas, Louca and Petmezas
(2019) and analyse subsamples where matching
(i.e. self-selection) should be less severe. More pre-
cisely, given that firm characteristics vary over
time, whereas overconfidence is arguably a per-
sistent characteristic by nature (Malmendier and
Tate, 2005), matching should be stronger for re-
cently appointed CEOs. Thus, we re-examine the
relation between CEO overconfidence and inside
debt incentives using subsamples of CEOs with
a certain level of tenure. We focus on the firm-
year observations where CEO tenure is longer than
2 years.

Panel A of Table 8 reports the results. We find
that the effect of CEO overconfidence on inside
debt incentives remains positive and statistically
significant (p < 0.05) among financially uncon-
strained firms managed by CEOs with low power.
Particularly the fact that the coefficients of the
main variable of interest keep similar economic
magnitude to Table 3 mitigates the possibility
that the positive effect of CEO overconfidence
on inside debt incentives stems from endogenous
selection of CEOs. These results reaffirm the ro-
bustness of our previous findings: (i) both optimal
contracting and managerial power hypotheses
are in place and affect the relation between CEO
overconfidence and inside debt incentives and
(ii) endogeneity stemming from non-random
CEO–firm matching does not seem to be an issue.

Alternative explanations for late option exercising
behaviour

In this section we investigate whether the results
relate to CEO characteristics that correlate with

© 2022 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
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Table 8. Further robustness checks

Panel A: Non-random CEO–firm matching

Dependent variable: log(CEO relative incentive ratio)

Unconstrained

High power Low power
(1) (2)

Overconfident (Holder 67) −0.0344 0.720**
( –0.867) ( –0.022)

Intercept Yes Yes
Control variables of Table 3 Yes Yes
Firm fixed effects Yes Yes
Year fixed effects Yes Yes
Observations 1,163 965
Adjusted R-squared 0.719 0.616

Panel B: Removing volatility and vega

Dependent variable: log(CEO relative incentive ratio)

Unconstrained

High power Low power
(1) (2)

Overconfident (Holder 67) 0.128 0.715***
(–0.451) ( –0.002)

Intercept Yes Yes
Control variables of Table 3 Yes Yes
Firm fixed effects Yes Yes
Year fixed effects Yes Yes
Observations 1,550 1,418
Adjusted R-squared 0.6 0.724

Panel C: Controlling for managerial ability

Dependent variable: log(CEO relative incentive ratio)

Unconstrained

High power Low power
(1) (2)

Overconfident (Holder 67) 0.172 0.731***
( –0.316) (–0.003)

Managerial ability 0.895 3.093**
( –0.398) ( –0.012)

Intercept Yes Yes
Control variables of Table 3 Yes Yes
Firm fixed effects Yes Yes
Year fixed effects Yes Yes
Observations 1,376 1,087
Adjusted R-squared 0.583 0.775

Panel D: Alternative inside debt measurement

Dependent variable: log(CEO to firm debt/equity ratio)

Unconstrained

High power Low power
(1) (2)

Overconfident (Holder 67) 0.195 0.310**
(−0.137) (−0.033)

Table 8. (Continued)

Panel D: Alternative inside debt measurement

Dependent variable: log(CEO to firm debt/equity ratio)

Unconstrained

High power Low power
(1) (2)

Intercept Yes Yes
Control variables of Table 3 Yes Yes
Firm fixed effects Yes Yes
Year fixed effects Yes Yes
Observations 1,550 1,418
Adjusted R-squared 0.751 0.767

Note: This table presents the PSM second-stage robustness re-
sults for the analysis on non-random CEO–firm matching where
we require CEO tenure to be greater than 2 years (in Panel A).
In Panel B, we have excluded stock return volatility and vega. In
Panel C, we have controlled for CEOmanagerial ability using the
measure developed by Demerjian, Lev and McVay (2012). Panel
D presents the results for the alternative inside debtmeasurement
(i.e. log[CEO to firm debt/equity ratio]). All variable definitions
are provided in the Appendix. In the regressions we include the
same control variables as those used in Table 3. All independent
variables are lagged by 1 year. All models include firm and year
fixed effects whose coefficients are suppressed. The p-values re-
ported in parentheses below the coefficients are based on stan-
dard errors that are adjusted for heteroscedasticity and clustered
at the firm level.
** and *** depict the level of significance at 5% and 1%,
respectively.

both late option exercising behaviour and inside
debt incentives. Such characteristics include, for in-
stance, risk tolerance and CEO ability. Specifically,
more risk-tolerant CEOs may choose to delay the
exercise of their options. In addition, they may
implement riskier investment policies, which may
benefit shareholders at the expense of debthold-
ers. This implies that the relation between late
option exercisers and inside debt incentives may
capture, besides overconfidence, risk tolerance.
Our main analysis includes firm risk (i.e. stock
return volatility) and CEO risk-taking incentives
(i.e. vega) which proxy for risk-taking, alleviating,
at least partially, such concerns. Nevertheless,
to further understand whether risk tolerance
affects our results, we re-run the main analysis
after excluding stock return volatility and vega.
If our measure of overconfidence captures risk
tolerance, we should observe a larger and more
significant coefficient estimate. As shown in Panel
B of Table 8, the results do not change materially,

© 2022 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
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1628 Galariotis et al.

attesting that risk tolerance is unlikely to drive the
main results.17

Furthermore, more able CEOsmay refrain from
exercising options because they anticipate their
firm to perform better in the future. If CEO ability
relates to executive compensation and inside debt,
then the results could simply reflect ability, instead
of overconfidence. To preclude the possibility that
the option-based measure of overconfidence cap-
tures ability, we include an additional control vari-
able: the managerial ability index of Demerjian,
Lev and McVay (2012), which captures managers’
efficiency in generating revenues.18 Panel C of Ta-
ble 8 shows that the results remain qualitatively
similar.

Alternative measure of inside debt

The main analysis was based on the CEO relative
incentive ratio as a measure of inside debt. CEO
to firm debt-to-equity ratio is also a commonmea-
sure to capture CEO inside debt incentive (Cassell
et al., 2012; Phan, 2014). Therefore, we re-estimate
the results using CEO to firm debt-to-equity ratio
and report them in PanelD of Table 8.We find that
the positive relation between overconfident CEOs
and inside debt incentives is still concentrated on
the financially unconstrainted firms that are man-
aged by low-power CEOs.

Conclusions

This study fills a gap in the inside debt literature
which assumes that CEOs are rational and consid-
ers two non-mutually exclusive hypotheses to study
the relation between CEO overconfidence and in-
side debt incentives. The optimal contracting hy-

17In unreported analysis we have re-run the regressions af-
ter removing from the analysis CEO delta and CEO own-
ership which have a correlation of 20.9% and 10.8%, re-
spectively, with CEO overconfidence obtaining similar re-
sults.
18This index is the regression residual from the estimation
of firm efficiency. In particular, we divide total firm effi-
ciency into firm efficiency and managerial ability by re-
gressing total firm efficiency on six firm characteristics
that affect firm efficiency: firm size, firm market share,
cash availability, lifecycle, operational complexity and
foreign operations. After removing the impact of firm-
specific characteristics, the residual of total firm efficiency
is the managerial ability.

pothesis is based on the notion that CEO overcon-
fidence can become a source of the agency cost-of-
debt problem, borne by shareholders; thus, share-
holders may attempt to reduce the agency cost
of debt by rewarding overconfident CEOs with
more inside debt incentives. But this is not an easy
task. According to the managerial power hypothe-
sis, CEOs with high bargaining power have consid-
erable influence on the design of compensation ar-
rangements (e.g. Bebchuk and Fried, 2003). Over-
confident CEOs perceive their firm as being un-
dervalued, thus they may have preferences for rel-
atively less inside debt incentives; that is because,
unlike other components of compensation (e.g.
stocks and options), inside debt’s value does not in-
crease when undervaluation ceases to exist. There-
fore, under the managerial power hypothesis, the
relation between CEO overconfidence and inside
debt incentives should be negative.

We find that, on average, firms provide overcon-
fident CEOs with more inside debt incentives; the
results are more pronounced when firms are finan-
cially unconstrained and CEOs have low power.
These findings are consistent with both the opti-
mal contracting andmanagerial power hypotheses.
Collectively, the results suggest that firms fine-tune
inside debt to restrainCEOoverconfidence, aiming
to alleviate CEO overconfidence-induced agency
cost of debt.

More broadly, the findings indicate that be-
havioural traits have important implications for
corporate governance policies which attempt to
align the interests among managers, sharehold-
ers and debtholders. More specifically, they have
implications for the contracting relationships be-
tween firms and managers. This is an important
area for future research because prior studies focus
primarily on the ‘dark side’ (rather than the ‘bright
side’) effects of CEO overconfidence on corpo-
rate policies. Our results offer insights on how so-
phisticated principals (the shareholders through
the election of the board) can (partly) alleviate
some of the ‘dark side’ effects of CEO overcon-
fidence. Importantly, our results shed light on an
unresolved puzzle: why do we consistently observe
overconfident CEOs over time? By considering ex-
post rewards to overconfident CEOs, our findings
suggest that boards are likely to employ inside debt
incentives as a mechanism to (partly) alleviate the
negative effects of CEO overconfidence.

© 2022 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
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