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Abstract

This paper develops and empirically tests a new version of

the trade-off theory of corporate capital structure choices

that accounts for CEOs’ biased beliefs, with a focus on over-

caution.We characterize the bias as a distortion of expected

rates of return on equity and debt that, for Overcautious

CEOs, are overestimated compared to a rational CEO. The

theory shows that if CEOs have higher bias in equity, than

in debt-value estimation, overcautious CEOs will choose

lower levels of debt compared to rational CEOs, and, if the

degree of overcaution is sufficiently high, they will adopt a

zero-leverage policy.
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1 INTRODUCTION

From the array ofmodels that has beenproposed to explain firms’ capital structure choices, trade-off theory1 has been

favored for its appealing simplicity and the advantage that it allows the determination of an optimal debt-equity mix

that a firmwith certain characteristics shouldhold.Nevertheless, according to the results obtained fromavast number

of empirical studies, trade-off theory – both in its static (Bradley et al., 1984) and dynamic (Fischer et al., 1989) ver-

sions – is not able to explainmany observed patterns in corporate capital structure choices. In particular, the observed

heterogeneity in the capital structure of firms having similar characteristics and leverage changes within and across

1 Trade-off theory hypothesizes the existence of an optimal level of leverage defined by the trade-off between the advantages of debt, represented by tax

shields and agency benefits, and its costs, represented by the expected cost of bankruptcy and financial distress plus the cost of agency.
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firms represent two of the most puzzling pieces of evidence against the trade-off model (Graham & Leary, 2011 and

Hackbarth & Sun, Forthcoming).

Many authors, including among othersMyers (1993), Graham (2000) and Baker andWurgler (2002), point out that

while several of the observed cross-sectional andwithin-firmpatterns in leverage are consistentwith trade-off theory,

the latter fails to provide an explanation for the negative relationship between profitability and leverage. In fact, more

profitable firms should be characterized by a greater advantage from the tax benefits of debt and thus, ceteris paribus,

be more indebted. Related to this, the so called “mystery of the zero leverage firms” is even more puzzling. Graham

(2000) and Strebulaev and Yang (2013) document a large sample of zero leverage firms which, since they are highly

profitable, should be indebted given the considerable advantage that they might get from their potential tax shields.

Lemmon et al. (2008) show that trade-off theory explains relatively little of the observed capital structure variation

and argue that much of the remaining variation is firm-specific and time-invariant. Finally, among others, Huang and

Ritter (2009) and Iliev andWelch (2010) document that dynamic trade-off theory fails to explain within-firm leverage

variations, and suggest that the rate of reversion to target is too slow tobe considered a first-order policy determinant,

thus inconsistent with trade-off theory.

Among the answers that have been proposed to these puzzling results, the recent literature has been moving

towards abehavioral explanation.2 Theempirical studyofBertrandandSchoar (2003) reports the existenceof a signif-

icantmanagerial fixed effect in the explanationof theobservedheterogeneity in capital structure choices.Grahamand

Narasimhan (2004) find a strong relationshipbetween leverage andpersonal experiencesduring theGreatDepression

era, Becker et al. (2019) analyze the performance of firms led by extraverted CEOs, Driss et al. (2023) study the effect

of governance on firm leverage, Halford and Hsu (2020) examine how CEO attractiveness relates to firm value, while

Malmendier et al. (2011) extend the studies cited above to other CEOpersonal traits such as overconfidence and opti-

mism. Ho et al. (2016) find similar results for the capital structure choices of U.S. banks facing a financial crisis. They

show that during 2007–2008 financial crisis, banks led by overconfident CEOs are more likely to increase leverage.

This is consistentwith thehypothesis that overconfidenceneeds tobe considered in explanations of theheterogeneity

of the debt-equity mix among banks.

The present paper follows along this line of research and proposes a variation of the trade-off model of capital

structure choices which integrates with the hypothesis of biasedmanagerial beliefs. In particular, and differently from

previous studies, we introduce the hypothesis of CEOovercaution, which is typically omitted by the current literature

where the focus is on overconfidence. In general terms, we model these biased beliefs in terms of a gap between the

market expected returns on equity and debt, and that resulting from the CEO’s personal evaluation. We assume that

overcautious (overconfident) CEOs overestimate (underestimate) the returns on equity and debt and thus underes-

timate (overestimate) the present and future values of the firm’s assets. Conversely, we assume that rational CEOs

correctly estimate both the rate of returns on equity and debt, and hence, the value of the firm.

In a related study, Hackbarth (2008) introduces a comprehensive theory of the effect of overconfidence3 on CEO’s

decisions, considering both a trade-off model and a pecking-order theory setting.4 His model builds on the defini-

tion of overconfidence based on biases applied to the first two moments of the firm value probability distribution.

While our model is not as detailed as Hackbarth’s from the perspective of the exploration of the impact of overconfi-

dence on many CEOs’ choices, the granularity that we introduce in the ranking of CEOs allows us to re-formalize the

model in a different and insightful way. In particular, our model differs fromHackbarth’s in twoways. First, it provides

new insights regarding the relationship between CEO overcaution and the evidence of highly profitable underlev-

ered firms, which remains unexplained in his model. Second, since we model overconfidence through a bias in the

2 Of course, also non-behavioral explanations have been advanced. A recent example is the study by Bui (2022), which shows that the presence of corporate

blockholders tends to reduce firm leverage.

3 In his paper, Hackbarth refers to overconfident CEOs as overoptimists. Apart from the different terminology used, the effects of overoptimism considered

byHackbarth (2008) are not different from those also considered in this paper and, among the others,Malmendier andTate (2015), for an overconfidentCEO.

4 The Pecking order theory developed by Myers and Majluf (1984) predicts a financing hierarchy in which mature firms, characterized by limited growth

prospects, finance investments first with internal funds, then with debt, while issue equity only as a last resort
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ROCCIOLO ET AL. 721

rate of return on equity, the risk perception bias plays a more evident role in our model. In Hackbarth’s model, a CEO

who perceives the project risk as lower with respect to the market (who is thus overconfident), only implies reduced

expected costs of financial distress.5 Our representation is instead underpinned by the intuition that lower perceived

risk implies a lower estimated rateof returnonequity anddebt. Thediscrepancybetweenestimatesby theCEOandby

the market also generates a preference for the CEO to issue debt rather than equity for firms that are not excessively

indebted, thus considering the expected costs of financial distress absent or negligible.

We contribute to the literature in two aspects. First, the existing literature has explored the implication ofmanage-

rial traits only from the perspective of overconfidence, entirely omitting overcaution from the analysis.We fill this gap

and show how the introduction of overcautious CEOs is important in explaining the adoption of a zero leverage pol-

icy from both theoretical and empirical perspectives. Theoretically, we show the existence of a trade-off between tax

benefits, the expected costs of financial distress, and the overcautious CEO’s psychological advantage of equity. Con-

sequently, firms led by overcautious CEOs for whom the psychological benefits of equity combined with the expected

costs of financial distress completely offset the tax benefits of debt increased by the psychological advantage of debt,

choose to be all-equity despite the potential existence of tax shields. From the empirical perspective, we document

that according to the ranking proposed by Campbell et al. (2011), 34% of the firm-year observations in our sample

are associated with CEOs classified as overcautious. Moreover, out of 2564 observations on zero-leveraged firms,

approximately 32% are associated with overcautious CEOs. Finally, our logit analysis shows that overcaution is highly

significant in explaining both zero and almost zero leverage policy, and this result is robust to the introduction of a

range of controls.

Second, we employ both overconfidence and overcaution in the analysis of firms’ speeds of adjustment. Theoreti-

cally, we show that firms led by overcautious CEOs adjust to the target faster than overconfident CEOs when leading

overlevered firms andmore slowlywhen leading underlevered firms.We test this prediction empirically by employing

a dynamic version of our model and estimate the speed of adjustment toward optimal levels of leverage for differ-

ent subsamples of interest. In particular, by employing a standard dynamic panel model with fixed effects, we show

that the speed at which firms led by overcautious CEOs of overlevered firms adjust towards their optimal debt-equity

mix is significantly higher (approximately 76%) than that displayed by overlevered firms led by overconfident CEOs

(approximately 57%).

To test the aforementioned predictions, we employ a comprehensive sample of 25,225 U.S. firm-year observa-

tions over the period 1996–2022. To measure CEO overcaution and overconfidence, we employ the options-based

approach proposed by Campbell et al. (2011). This approach tomeasuring CEObehavioral biases is becoming increas-

ingly popular in the corporate finance literature. Among others, Ho et al. (2016) employ it to study the effect of

overconfidence in bank lending during the financial crisis, while Huang et al. (2016) use it to study the relationship

between overconfidence and corporate debtmaturity.More recently, Banerjee et al. (2018) apply thismethodology to

study the impact of overconfidence on the issue of security class actions, Phua et al. (2018) employ it to studywhether

overconfident CEOs are better leaders, while Andreou et al. (2018) use it to study the buyback anomaly.

The remainder of the paper is organized as follows. Section 2 presents the model, while Section 3 describes

the data and the variables involved in the empirical investigation. Section 4 reports the main results and finally,

Section 5 concludes.

2 MODEL

2.1 Framework

Consider a firm that, at time t = 0, has existing real investmentswith a final value X̃ realized at t = 1. The firm is funded

by equity and debt, with the latter having face value D1 due at time t = 1, and faces a constant marginal tax rate 𝜏c.

5 Note that in the absence of costs of financial distress and tax benefits, the risk perception bias plays no role in the choice of the debt-equity mix. (See

Hackbarth, 2008, Lemma 1, page 855.)
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722 ROCCIOLO ET AL.

The corresponding corporate tax liability (X̃ − D1)𝜏c is incurred at t = 1 only if the investment’s final value X̃ exceeds

the debt repayment D1. If the firm does not honor the debt obligation due at t = 1, it is forced to fail. The firm value

is reduced in this case by a fraction k(X̃, D1), which measures the costs of bankruptcy and financial distress incurred

net of subsidies. The firm is characterized by an atomistic structure regarding its shareholders, who fully delegate

the firm’s operations to the CEO. We assume that the CEO acts fully in the interests of shareholders, but takes into

account her/his personal beliefs about the characteristics of the firm and makes decisions accordingly.6 Given these

assumptions, the payoffs at t = 1 for the firm’s debt-holders Z̃ and shareholders Ỹ are the following:

Z̃ = D1𝟙X̃≥D1
+
(
X̃ − k

(
X̃, D1

))
𝟙X̃<D1

,

and

Ỹ = (X̃ − D1)(1 − 𝜏c)𝟙X̃≥D1
,

where 𝟙j is a binary variable equal to one if condition j is satisfied and zero otherwise.

Let rE and rD be the rates of return on equity and debt, respectively, and F(.) be the market probability distribution

of the returns on the firm’s assets. At time t = 0, the value of debt and equity are:

D =
𝔼
[
Z̃
]

1 + rD
=

1
1 + rD

[
∫

∞

D1

D1dF
(
X̃
)
+ ∫

D1

0

(
X̃ − k

(
X̃, D1

))
dF

(
X̃
)]

, (1)

E =
𝔼[Ỹ]
1 + rE

=
1

1 + rE

[
∫

∞

D1

(X̃ − D1)(1 − 𝜏c) dF(X̃)
]
, (2)

respectively. Thus, by the firm-value identity, the total value of the levered firm VL is:

VL = D + E = VU + TB(D) − CFD(D),

where VU is the value of an unlevered firm with equal characteristics, TB(D) is the tax benefit of debt and CFD(D) are

the expected costs of financial distress.7

2.2 Overconfidence and overcaution

In the corporate finance literature, there exist multiple definitions of overconfidence which implicitly focus on dif-

ferent aspects of managerial beliefs and behavior. Malmendier and Tate (2005) and Malmendier et al. (2011) define

overconfidence as an “upward bias in the assessment of future outcomes”. Hackbarth (2008) differentiates two kinds

of optimism biases: growth perception bias, which implies a distortion in the conditional expected value of the firm,

and risk perception bias, which is represented by a distortion in the variance. Malmendier and Tate (2015) general-

ize the definition of overconfidence and state it as “the overestimation of the value a manager believes he or she can

create.” They then specify that such overestimation has two sources: first, the CEO believes that the firm’s current

assets are undervalued by the market. Second, the CEO overestimates the value of future potential investments. In

6 For simplicity, we assume the absence of agency costs and benefits. The introduction of these further features does not affect any of the theoretical results

presented in the paper.

7 By assuming, for simplicity, that rD = rE = r, we have that

TB(D) =
D1 × 𝜏c
1 + r

,

and

CFD(D) =
1

1 + r ∫
D1

0
k
(
X̃, D1

)
dF

(
X̃
)
.
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ROCCIOLO ET AL. 723

particular, their characterization of overconfidence combines upward biases in terms of cash flows, probabilities of

good scenarios and project quality, with downward biases in terms of probabilities of bad scenarios, risk, and expected

occurrences of financial distress.

In what follows, we extend the definitions above to the case of overcaution and we formalize the main intuition

from these studies by synthesizing the two biases described above in a single distortion in terms of the rates of return

on the debtholder and stockholder cash flows. In particular, as in Hackbarth (2008) andMalmendier and Tate (2015),

we consider a distortion in either or both the estimated cash flow X̃ or its riskiness.8 Then, to see why these biases

can be formalized in the way described above, consider for instance the case of an overconfident CEO. According to

the definition, the CEO either overestimates the cash flow (growth perception bias), that is, X̃C = X̃ + x̃+, where x̃+ is

a strictly positive random variable, or underestimates its riskiness (risk perception bias). In the case of growth percep-

tion bias, it immediately follows that EOVC = E +
1

1+rE
∫ ∞

D1
x̃+(1 − 𝜏c)dF(X̃) > E and DOVC = D +

1

1+rD
∫ D1

0
x̃+dF(X̃) > D.

Hence, there exists a cost of equity and a cost of debt, with rOVCE < rE and rOVCD < rD, such that EOVC =
𝔼[Ỹ]

1+rOVC
E

and

DOVC =
𝔼[Z̃]

1+rOVC
D

. That is, discounting at rOVCE and rOVCD the market estimates of equity and debt, respectively, produce

the same results as their values estimated by the overconfident CEO. Since the same rationale trivially applies to over-

cautious CEOs, what follows generalizes the previous observations by taking the perspective of a biased CEO (either

overcautious or overconfident).

Let EC be the value of equity as perceived by the CEO, and rCE be the rate of return on equity such that:

EC =
𝔼
[
Ỹ
]

1 + rCE
.

Similarly, letDC be the value of debt as perceived by the CEO, and rCD be the rate of return on debt such that:

DC =
𝔼
[
Z̃
]

1 + rCD
.

By Equations (1) and (2) we have:

EC =

[
1 + rE
1 + rCE

]
E = E +

[
rE − rCE
1 + rCE

]
E, (3)

and

DC =

[
1 + rD
1 + rCD

]
D = D +

[
rD − rCD
1 + rCD

]
D, (4)

where we denote with:

PVE
(
E; rCE

)
=

[
rE − rCE
1 + rCE

]
E, (5)

andwith

PVD
(
D; rCD

)
=

[
rD − rCD
1 + rCD

]
D, (6)

the psychological values which identify the gaps in the evaluation of the biased CEO with respect to the market for

equity and debt, respectively. Different amounts of information are available from the markets regarding the cash

8 Note that in this framework we are implicitly assuming that the market is rational and produces the correct evaluation of the firm’s assets and future

investments. While this hypothesis may be questionable, it remains typical in corporate finance studies. Furthermore, it allows the comparative study of

the non-rationality of CEOswith respect to the standard setting assuming rational markets.
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724 ROCCIOLO ET AL.

flows that will accrue to debt versus equity holders. Specifically, it is reasonable to assume that the precision of the

market evaluation of debt, as perceived by the CEO, is higher than that of equity. This is due to debt cash flows having

a deterministic component; provided that the firmdoes not default, the coupons and redemption value of the bond are

knownwith certainty, andmarket perceptions of the likelihood of default are captured by the bond’s credit rating. On

the other hand, no such information is provided for equity cashflows,making themconsiderablymore variable and less

certain. Motivated by this rationale, henceforth we present the results of themodel under the following assumption:

Assumption 1. The relative bias in the CEO’s evaluation of equity is higher than the relative bias in the CEO’s

evaluation of the cost of debt. That is,

|||rE − rCE
|||

1 + rCE
≥

|||rD − rCD
|||

1 + rCD
(7)

By denoting the value of the levered firm in accordance with the CEO’s beliefs as VC
L = EC + DC , we have the

following identities by Equations (3) to (6):

VL = E + D = EC + DC − PVE
(
E; rCE

)
− PVD

(
D; rCD

)
(8)

= VC
L − PVE

(
E; rCE

)
− PVD

(
D; rCD

)
, (9)

and,

VU = VC
U − PVE

(
E; rCE

)
, (10)

where VC
U is the value of an unlevered firmwith equal characteristics as perceived by the CEO.

From the differentways inwhich PVE(E; rCE ) and PVD(D; r
C
D) are specified, we elicit the following definitions in terms

of the CEO’s estimates of the returns on equity and debt:

Definition 1 (Overconfident CEO). We define as overconfident (OVC) a CEO who perceives the market return on

equity rE and on debt rD as overestimated with respect to her/his own evaluations, rOVCE and rOVCD . Thus,

rOVCE < rE ⇒ PVE
(
E; rOVCE

)
> 0,

and

rOVCD < rD ⇒ PVE
(
D; rOVCD

)
> 0,

fromwhich we have that VOVC
L > VL.

Definition 2 (Rational CEO). We define as rational (RA) a CEO who perceives the market return on equity rE and on

debt rD as correctly estimated with respect to her/his own evaluations, rRAE and rRAD . Thus,

rRAE = rE ⇒ PVE
(
E; rRAE

)
= 0,

and

rRAD = rD ⇒ PVE
(
D; rRAD

)
= 0,

fromwhich we have that VRA
L = VL.

 15406288, 2024, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/fire.12383 by C

hris B
rooks - T

est , W
iley O

nline L
ibrary on [26/08/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



ROCCIOLO ET AL. 725

Definition 3 (Overcautious CEO).We define as overcautious (CAU) a CEOwho perceives themarket return on equity

rE and on debt rD as underestimated with respect to her/his own evaluations, rCAUE and rCAUD . Thus,

rCAUE > rE ⇒ PVE
(
E; rCAUE

)
< 0,

and

rCAUD > rD ⇒ PVE
(
D; rCAUD

)
< 0,

fromwhich we have that VCAU
L < VL.

Denote the level of leverage of the firm by L = D∕(D + E). By assuming that the CEO acts in the interests of share-

holders, (s)he chooses the target level of leverage LT that maximizes the market value of the firm according to the

following constrained optimization problem:

max
L

VC
L − PVE

(
E; rCE

)
− PVD

(
D; rCD

)
, (11)

which, clearly, for the rational CEO, coincides withmaxL VRA
L .

2.3 Theoretical results

The following propositions synthesize themain theoretical implications of Equation (11).

Proposition 1. Under Assumption 1, an overconfident (overcautious) CEO has a strictly higher (lower) target leverage with

respect to a rational CEO.

Proof. Equation (11) trivially implies that: □

𝜕VL
𝜕L

1
E + D

=
𝜕VC

L

𝜕L
1

E + D
−
𝜕PVE

(
E; rCE

)
𝜕L

1
E + D

−
𝜕PVE

(
D; rCD

)
𝜕L

1
E + D

, (12)

=
𝜕VC

L

𝜕L
1

E + D
+

[
rE − rCE
1 + rCE

]
−

[
rD − rCD
1 + rCD

]
. (13)

Then, we have that for the overconfident CEO,[
rE − rCE
1 + rCE

]
> 0,

[
rD − rCD
1 + rCD

]
> 0,

and, by Assumption 1, [
rE − rCE
1 + rCE

]
−

[
rD − rCD
1 + rCD

]
> 0,

so that
𝜕VOVC

L

𝜕L
>

𝜕VRA
L

𝜕L
everywhere except atD = 0.

Similarly, for the overcautious CEOwe have[
rE − rCE
1 + rCE

]
< 0,

[
rD − rCD
1 + rCD

]
< 0,
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726 ROCCIOLO ET AL.

and, by Assumption 1, [
rE − rCE
1 + rCE

]
−

[
rD − rCD
1 + rCD

]
< 0,

so that
𝜕VCAU

L

𝜕L
<

𝜕VRA
L

𝜕L
everywhere except at D = 0. Finally, this implies that for the overconfident (overcautious) CEO,

the maximum value of the function in Equation (11) is achieved, ceteris paribus, at a higher (lower) level of debt with

respect to the rational CEO. Q.E.D.

The interpretation of Proposition 1 is as follows. If the return on equity (rE) is perceived by the CEO as higher than

(s)he expects (rCE ) and Assumption 1 holds, then (s)he believes that financing with equity is overpriced with respect to

debt (thus, disadvantageous). Conversely, if the return on equity is lower than the CEO’s expectation, (s)he perceives

financing with equity to be underpriced by themarket with respect to debt (thus, advantageous).

Proposition 2. Consider a firm led by an overcautious CEO with market value of equity E, and let VU = E′ be the value of the

firm under an all equity policy. If the expected psychological advantage of equity for the CEO is such that, for every D > 0,

rCE − rE
(1 + rE)

>

⎛⎜⎜⎜⎝
TB(D) − CFD(D) − PVD

(
D; rCAUD

)
E′ − E

⎞⎟⎟⎟⎠ , (14)

then the target leverage of the firm is zero and the CEO is said to be hypercautious.

Proof. The proof comes from an inspection of Equation (14). Rearranging the termswe have: □

−
rE − rCE
1 + rE

(
E′ − E

)
> TB(D) − CFD(D) − PVD

(
D; rCAUD

)
,

which implies:

VC
U −

[
rE − rCE
1 + rE

]
E′ > VC

U + TB(D) − CFD(D) − PVD
(
D; rCAUD

)
−

[
rE − rCE
1 + rE

]
E.

By Equation (10), the last equation further implies that:

VU = VC
U −

[
rE − rCE
1 + rE

]
E′ > VC

L −

[
rE − rCE
1 + rE

]
E − PVD

(
D; rCAUD

)
= VL,

everywhere. It follows that the value of the unlevered firm (thus for the choice D = 0) is higher than the value of the

levered firm at every level of debt higher than zero. Q.E.D.

We interpret the result in Proposition 2 as follows: the left-hand side ratio in Equation (14) is the psychological

marginal advantage of equity,9 while the right-hand side ratio is the net advantage of debt per unit of debt employed

to finance the firm regardless of the debt benefits and costs.10 It follows that the right-hand side of Equation (14) is

9 To see this, note that from Equation (4):

−
𝜕PVE(E; rC

E
)

𝜕E
=

rC
E
− rE

(1 + rE )

10 To see this, note that in the absence of benefits and costs of debt, VU = E′ = E + D = VL , fromwhich it is immediate to see that E′ − E = D
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ROCCIOLO ET AL. 727

F IGURE 1 The figure graphically represents the patterns of the firm value function resulting from propositions 1
and 2.

interpreted as the marginal advantage of debt. If the psychological marginal advantage of equity offsets the marginal

advantage of debt at any level of leverage, then the CEO chooses a zero leverage policy.

The patterns of the firm value function resulting from propositions 1 and 2 are graphically represented in Figure 1.

As in the traditional trade-off theory, there exists an optimal level of leverage represented byD∗, which coincides with

the target leverage for a firm led by a rational CEO. If the CEO is overconfident (i.e., PVE(E; rCE ) > 0), (s)he perceives

equity as overpriced and thus shows a preference for debt over equity. The target level of leverage chosen by the

overconfident CEO is then higher than the optimal, which implies that the firm is overlevered. Conversely, an overcau-

tious CEO (i.e., PVE(E; rCE ) < 0) finds equity advantageous with respect to other external sources. Thus in this case the

CEO chooses a target level of debt which is lower than the optimum, implying that the firm is underlevered. Another

important prediction that comes from our model is the case identified by hypercautious CEOs. When the comparative

advantage of equity with respect to debt together with the expected cost of financial distress offset the tax benefits

of debt, the firm value function is everywhere decreasing with respect to leverage. Empirically, this feature provides

a possible theoretical explanation of the mystery of zero leverage firms studied in Graham (2000) and Strebulaev and

Yang (2013).

For the last of the theoretical predictions of the model, we switch to a dynamic setting and consider the following

standard partial adjustment model. Let Lt = Dt∕(Dt + Et) and Lt+1 = Dt+1∕(Dt+1 + Et+1) be the level of leverage of a

firm in years t and t + 1, respectively. Every year, the firm fills a portion 𝛾 of the gap between its actual and desired

level of leverage LTt+1. Formally,

Lt+1 − Lt = 𝛾
(
LTt+1 − Lt

)
. (15)

Note that in our setting, firms with equal characteristics led by CEOs with different beliefs adjust their leverage

towards different targets. In what follows, we assume that the level of leverage at time t reflects managerial beliefs.

Specifically, we assume that if the firm at time t is underlevered, then the firm is led by a non-overconfident CEO (i.e.,

the CEO is overcautious or rational). On the contrary, if the firm is overlevered, then it is led by a non-overcautious

CEO (overconfident or rational).
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728 ROCCIOLO ET AL.

Proposition 3. Consider the following partial adjustment models towards the optimal level of leverage L∗t+1,

LOVCt+1 − Lt = 𝛾OVC
(
L∗t+1 − Lt

)
, (16)

and

LCAUt+1 − Lt = 𝛾CAU
(
L∗t+1 − Lt

)
, (17)

where Lt is the level of leverage at time t, and 𝛾OVC and 𝛾CAU are the speeds of adjustment towards the target for an over-

confident and an overcautious CEO, respectively. If the firm is underlevered at time t, that is, Lt < L∗t+1, then, for every level

of leverage Lt and optimal level of leverage L
∗
t+1, we have 𝛾

OVC > 𝛾CAU. Conversely, if the firm is overlevered at time t, that is,

Lt > L∗t+1, then, for every level of leverage Lt and optimal level of leverage L
∗
t+1, we have 𝛾

OVC < 𝛾CAU.

Proof. Consider first the case of an underlevered firm. Proposition 1 trivially implies that LCAUt+1 < LOVCt+1 . Next, by taking

the difference between the left-hand side terms of Equations (16) and (17) we get:

LOVCt+1 − LCAUt+1 =
(
𝛾OVC − 𝛾CAU

) (
L∗t+1 − Lt

)
.

Then, 𝛾OVC > 𝛾CAU follows trivially by noting that we have assumed Lt < L∗t+1. The proof for the overlevered firm is

analogous with inverted inequalities and thus is omitted. Q.E.D. □

2.4 Testable hypotheses

According to the main implications of our model, in what follows we empirically test the three hypotheses below.

As highlighted in the introduction, the focus of this study is on overcaution as, at least in part, some of the predic-

tions in terms of overconfidence already havewell-established evidence in the existing literature. Nevertheless, in the

empirical analysis we also report for completeness the results relative to overconfident leadership.

Hypothesis 1. Zero levered firms aremore likely to be led by overcautious CEOs.

Hypothesis 2. Firms led by overcautious CEOs are more likely to enter and less likely to leave low leverage policies

despite the existence of tax shields.

Hypothesis 3. Overlevered (underlevered) firms led by overcautious CEOs adjust to the target faster (more slowly)

than overconfident CEOs.

3 DATA AND VARIABLE DEFINITIONS

3.1 Leverage and its determinants

Our sample draws from all firms included in the Compustat Industrial Annual Database between 1996 and 2022

continuously listed for at least 5 years.We do not consider data prior to 1996 because of the nonavailability of obser-

vations at the CEO level, which represent a primary ingredient of this study. Consistent with previous research in the

field, we exclude from the sample financial firms (SIC6000–6999), regulated utilities (SIC4900–4999), regulated tele-

phone companies (SIC 4813), non-US companies (FIC not equal to USA), non-publicly traded firms and subsidiaries

(STKO equal to one and two), and all firms with asset book value (AT) adjusted for inflation at 1996 USD less than
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ROCCIOLO ET AL. 729

$10 million. We collect from Compustat firm-year observations on long-term debt (DLTT), short-term debt (DLC),

total asset book value (AT), the fiscal year-end common share price (PRCC_F) and fiscal year-end number of shares

outstanding (CSHO).We define book leverage BLit andmarket leverageMLit of firm i in year t as follows:

BLit =
DLTTit +DLCit

ATit
, MLit =

DLTTit +DLCit

DLTTit +DLCit + CSHOit × PRCC_Fit
. (18)

Following Strebulaev and Yang (2013), we define from the market and book leverage values two binary variables

concerning the zero leverage ZLit and “almost zero” leverage AZLit policies that a firm may have adopted. Therefore,

ZLit is a dummy variable equal to one if firm i has both market and book leverage equal to zero in year t and zero

otherwise. Similarly, AZLit is a dummy variable equal to one if firm i has bothmarket and book leverage not higher than

5% in year t and zero otherwise.

Following, among others, Flannery and Rangan (2006) and Malmendier et al. (2011), we collect data on profitabil-

ity, tangibility, market and book value of assets, net investment, change in working capital, cash flow after interest and

taxes, research and development, capital expenditure, operating leases, operating income before interest and depre-

ciation (OIBD), and taxes.We compute themarket to book Ratio (Q) as themarket value of assets divided by the book

value of assets. Finally, we collect the annual consumer price index from the U.S. Bureau of Labor Statistics.

3.2 Overconfidence and overcaution measures

Our classification of CEOs as overconfident or overcautious follows the methodology proposed by Campbell et al.

(2011) based on theCEO’s options exercise behavior. In their study, the authors classify aCEOas overconfidentwhen-

ever (s)he delays the exercise of options that are deeply in the money and, conversely, as being of low confidence

(overcautious) whenever (s)he exercises options almost at the money. We follow their approach and first compute

an approximation of the option’s moneyness. Then we consider the average behavior of the CEOs leading each firm

during a particular year by determining the average moneyness of unexercised and exercised options. Finally, we rank

the leadership during 1 year according to the following hypothesized thresholds: overconfident if on average they hold

exercisable options that are more than 100% in the money and overcautious if they exercise options that are on aver-

age less than 30% in the money and do not hold any other options in their portfolio. Therefore, in our setting, a firm

classified in a certain year as being led by an overconfident CEO means that, on average, the CEO leading it during

that year behaved on average as if overconfident. This, differently from Campbell et al. (2011), allows us to work with

a well-balanced panel where each observation has the same weight in the cross-section, independent of how many

CEOswere in charge during a precise year.

To compute the option’s moneyness, we rely on the approximation proposed by Core and Guay (2002). We

merge our dataset with the following options data from Execucomp: total realizable value of exercisable options

(OPT_UNEX_EXER_EST_VAL), number of exercisable options (OPT_UNEX_EXER_NUM), total value realized from

exercising stock options (OPT_EXER_VAL) and number of options exercised (OPT_EXER_NUM). The moneyness for

the unexercised options is defined as:

Moneynessu =
OPT_UNEX_EXER_EST_VAL∕OPT_UNEX_EXER_NUM

PRCC_F −OPT_UNEX_EXER_EST_VAL∕OPT_UNEX_EXER_NUM

and for the exercised options as:

Moneynesse =
OPT_EXER_VAL∕OPT_EXER_NUM

PRCC_F −OPT_EXER_VAL∕OPT_EXER_NUM
,

where the numerator contains proxies for the realized or realizable value per option and the denominator contains

proxies for the exercise price.

 15406288, 2024, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/fire.12383 by C

hris B
rooks - T

est , W
iley O

nline L
ibrary on [26/08/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



730 ROCCIOLO ET AL.

Finally, as CEO-level control variables, we also collect from Execucomp observations on the CEOs’ age, salary and

bonus.We require each firms’ average leadership to be classifiable – that is, the data required to compute the average

moneyness are available through a continuous periodof at least 5 years. Thus,we remove from thedataset all the firms

for which moneyness is not available or negative, as well as all CEOs for whom the number of observations does not

allow their ranking in oneof the aforementioned categories. This leaves 25,225 firm-year observations for 2,620 firms.

3.3 Summary statistics

Table 1 reports summary statistics for the firm-level and CEO-level variables. Panel A presents statistics for the full

sample of firms, including the percentage of zero and almost zero levered firms, the percentage of overconfidentCEOs

and that of overcautious CEOs. The full sample counts 25,225 observations, where 2569 firm-year observations refer

to zero levered companies (10%of the sample). For the overall sample (Panel A), the percentage of overconfident lead-

ership is 44%, while the overcautious CEOs account for 34% of the sample. Notably, the percentage does not change

significantly when considering only zero levered firms (Panel B). Indeed, the subsample displays 50% of overconfident

CEOs and 32% of overcautious CEOs.

The two panels summarize the characteristics of the variables of interest used as explanatory variables for the

zero leverage policy by Strebulaev and Yang (2013) for the entire sample and the zero levered subsample. By com-

paring the statistics between the two samples, we observe that there is no significant difference between zero

levered and levered firms regarding firm characteristics. Differently, for the CEO salary and bonus, we observe some

differences. In particular, both appear to be significantly lower (of respectively 0.2 and 0.13) in mean for zero lev-

ered firms. Nevertheless, as the subsequent analyses show, the introduction of these controls does not alter our

model’s predictions.

4 EMPIRICAL RESULTS

In this section we test the threemain predictions of themodel.

4.1 Zero leverage firms and overcaution

4.1.1 Determinants of zero leverage policy

In what follows, we test the first implication of the model, that is, that overcautious CEOs are more likely to adopt a

zero (or an almost zero) leverage policy despite the existence of tax shields. Following Strebulaev and Yang (2013), we

test this hypothesis by employing the followingmultivariate logit regressionmodel:

ℙ [zit = 1] = F
(
𝛼 + X′it𝛽 + 𝛿CAUDCAU

it + 𝛿OVCDOVC
it

)
(19)

where Xit is the matrix of firms’ characteristics, DCAU
it is a binary variable equal to one if the CEO is overcautious and

DOVC
it is a binary variable equal to one if theCEO is overconfident. zit is a dummy variable that takes different specifica-

tionswhenweconsider zero leverageandalmost zero leverage firms. In particular, for zero leverage firms, zit is equal to

one if the firm ihas bothmarket andbook leverage equal to zero at time t, and zero otherwise. For almost zero leverage

firms, zit is equal to one if the firm i has bothmarket and book leverage less than 5% at time t, and zero otherwise.

Table 2 reports the results from themultivariate logit regressions using the zero leverage dummy as the dependent

variable in the models of columns (1) to (3), and the almost zero leverage dummy as the dependent variable in the
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TABLE 1 (Continued)

Note:We exclude from the sample financial firms, regulated utilities, regulated telephone companies, non-US companies, non-

publicly traded firms and subsidiaries, and all firms with asset book value adjusted for inflation at 1996 USD less than $10

million.We further exclude all of the observations forwhich the corresponding data at CEO level fromExecucomp is not avail-

able. Market Leverage and Book Leverage are the debt to equity ratios computed from Equation (18). ML Industry Median

and BL Industry Median are the median industry market and book leverage, respectively. Zero levered and Almost Zero Lev-

ered are dummies equal to one if both market and book leverage are equal to zero and less than 5%, respectively, and zero

otherwise. Profitability is operating income before depreciation, normalized by assets at the beginning of the year. Tangibility

is property, plant & equipment normalized by assets at the beginning of the year. Size is the natural logarithm of total assets

adjusted at 1996USD and expressed inmillions. Q is themarket value of assets over the book value of assets. Overconfidence

and overcaution are dummy variables equal to one if the CEO is classified as an overconfident or an overcautious, respec-

tively, and zero otherwise. Inflation is the annual consumer price index from the U.S. Bureau of Labor Statistics. Capex is the

ratio of capital expenditure to book assets. Operating leases is the sumof current rental payments and the discounted present

value of future rental commitments up to 5 years. OIBDP is the operating income before depreciation. Taxes is the amount of

taxes payed by the firms. CEO age is the age of the CEO. CEO salary and CEO bonus are the CEO’s monetary compensations

expressed in thousands dollars.Market Leverage, Book Leverage, Profitability, Tangibility Size, Q, Capex, Oper. Leases, OIBDP,

CEO Salary and CEOBonus are winsorized at 1% level. Sample: 2620 firms. Period: 1996-2022.

models of columns (4) to (6). Following Strebulaev and Yang (2013), we include size, Q, profitability, tangibility and

the book leverage industry median as the main explanatory variables together with some controls. Then, following

Campbell et al. (2011), we include CEO-level variables as controls.

The models of Columns (1) and (4) employ the same variables used in the study of Strebulaev and Yang (2013) as

determinants. Both the significance and direction of the variables are consistent with their study. In particular, firms

are more likely to be zero levered and almost zero levered if they are small, profitable, have less tangible assets, and

haveahighmarket-book ratio. In columns (4) and (8),weadd themanagerial trait of interest. In themodels, overcaution

appears to be an important variable in the explanation of both the zero leverage and almost zero leverage policy. The

coefficient on overcaution is significant and positive in both models, as predicted by our theoretical framework. The

pseudoR-squared increasesmarginally, by less than 1%.However, this result is consistentwith otherwell placed stud-

ies11 that include a dummy variable through a similar ranking to that proposed by Campbell et al. (2013). Hence, the

negligibility in the pseudo R-squared increment is most likely attributable to the low granularity of the variable intro-

duced rather than to low importance of CEOovercaution as a zero leverage policy determinant. The results are robust

to the introduction of the usual controls, as reported in columns (4) and (8). TheCEO level controls are consistent, both

in significance and direction, with the findings of Strebulaev and Yang (2013).

Another explanation that has been proposed to explain zero leverage behaviour is based on the hypothesis that

debt is reduced by substitutes or non-debt tax shields (Shivdasani & Stefanescu, 2010). Among these substitutes,

Strebulaev and Yang (2013) study whether operating leases play a role in the firm’s decision of whether to be zero

levered. In their multivariate logit regression, they find operating leases to be non-significant, and thus they reject

the hypothesis of an impact of the latter on such choices. Our results are not totally consistent with theirs and show

that higher operating leases imply a higher probability of choosing at least an almost all equity structure. Another

explanation is that a zero leverage policy encapsulates the potential attempt by some firms to retain financial flexi-

bility in anticipation of future investment. Our interpretation based on managerial overcaution does not contradict

the two alternative explanations above. Overcautious CEOs, who believe that the cost of capital will rise in the future,

may decide to procrastinate future investments and to retain flexibility regarding their capital structures accordingly.

Regarding the debt substitutes hypothesis, there are no conflicts between overcaution and the choice of a non-debt

formof financing. In fact, as implicit in thedefinitionof overcautiousCEOs, they irrationally prefer anequity (or similar)

form of financing rather than debt.

11 See for instance Ho et al. (2016, Table 3), Malmendier et al. (2011, Table VII, Models in Columns 2 and 3), or Banerjee et al. (2018, Tables 2 and 3).
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4.1.2 Entry and exit decisions

In this section, we complement the analysis of the zero leverage policy by studying the relationship between overcau-

tion and the decision to enter into or exit from a zero leverage policy. Following Strebulaev and Yang (2013), each firm

that is zero levered at a certain time and shows debt higher than zero in a successive year is associated with an entry

event. Conversely, each firm that is non zero levered at a certain time and shows debt equal to zero in future years is

associated with an exit event. The same variables are also defined for the almost zero leverage policy in accordance

with the definition of the latter. Then, the hypothesis we aim to test in this section is that overcautious behavior con-

tributes to predicting entry decisions in zero leverage and almost zero leverage policies, as well as the decision to stick

with such policies by avoiding exit decisions. Conversely, overconfident behavior contributes to predicting the avoid-

ance of entrance to zero leverage and almost zero leverage policies or, if preexisting, decisions to exit. To perform the

test we employ the followingmultivariate logit model:

ℙ
[
Entry∕Exitit = 1

]
= F

(
𝛼 + X′it𝛽 + 𝛿CAUDCAU

i,t−1 + 𝛿OVCDOVC
i,t−1 + 𝛿IZLDIZL

it

)
(20)

where Entry∕Exitit is a dummy variable that takes different specifications whenwe consider an entry or an exit event.

In particular, for each firm i, Entryit is equal to one for the first time in the time-series if the firm is levered at time t − 1

and becomes all equity at time t. Then, Entryi𝜏 = 1 for all 𝜏 > t until an exit decision is observed in T > t, for which we

set EntryiT = 0. In all other cases, Entryit = 0. Similarly, Exitit is equal to one for the first time in the time-series if the

firm is zero levered at time t − 1 and becomes levered at time t. Then, Exiti𝜏 = 1 for all 𝜏 > t until an entry event is

observed in T, for which ExitiT is set back to zero. In all other cases, Exitit = 0. Likewise, the same variables are defined

with respect to a threshold of 5% instead of 0% in the leverage ratio. Finally,Xit is the same set of explanatory variables

considered in the previous analysis while DIZL
it is a dummy variable equal to one if the firm is zero levered at the first

observation in the employed time series and zero otherwise.

Table 3 reports the results of the multivariate logit regressions in Equation (20). All of the estimations include the

set of variables in Xit – that is, size, market over book value of assets, profitability, tangibility, R&D expenses, capital

expenditure, operating leases and firm age. Panel A reports the results relative to the zero leverage policy while Panel

B reports the results for the almost zero leverage case. In both the panels, columns (1) to (4) refer to entry decisions

while columns (5) to (8) refer to exit decisions. Overall, the results confirm the prediction of the theory regarding both

entry and exit decisions for both zero and almost zero leverage policies. Indeed, regardless of themodel specification,

the coefficient associatedwith overcaution is statistically significant at least at the 95% level of confidence,with a pos-

itive sign for the entry decision (columns (1)-(4) in both panels) and a negative sign for the exit decision (columns (5)-(8)

in bothpanels). Therefore, the empirical evidence confirms thatCEOovercautionplays an important role in thesedeci-

sions, also given the robustness of the results to the introduction of all the controls. For the overconfidence dummy,

the coefficient associatedwith the entry decision in an all equity position is negative and statistically significant, while

it is statistically insignificant in all other cases (except for the specification in column (8) of Panel B). The results of

this model confirm that overconfident CEOs are less likely to enter an all equity position, but not an almost zero lev-

ered position, as Panel B shows, while this behavioral bias seems irrelevant in terms of exit decisions. In particular, by

comparing the different models in columns (5)–(8) of Panel B, it is likely that the negative and statistically significant

coefficient for overconfidence in column (8) is counterbalancing the effect that the inclusion of the CEO controls has

on almost zero leverage exit decisions.12 In particular, we could have concluded that overconfident CEOs are more

likely to exit from an almost zero leverage policy if the coefficients in the baseline models, which do not include the

controls, were statistically significant. Since this is not the case, we argue that the resulting significance is to be taken

12 Untabulated results show that, in this case, the age of the CEO has an estimated coefficient of 0.015 with a standard error of 0.005, showing a positive

impact on almost zero leverage exit decisions that is significant at the 99% level of confidence. Furthermore, we discard the hypothesis that the significance

of CEO overconfidence in (8) is due tomulticollinearity, as overconfidence is uncorrelated with all of the CEOs controls.
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as less reliable, and likely due to a complex inter-relationship between the overconfidence dummy variable and the

CEO control variables.

Regarding the other variables, we find that for both zero and almost zero leverage entry decisions, smaller and

less tangible firms that have higher Q are more likely to become either zero or almost zero levered. This confirms

previous evidence in the literature. Differently, the evidence on the other variables and on the whole exit decision

regression diverges from the results in Strebulaev and Yang (2013). A first reason for this mixed evidence is definitely

the huge difference in the samples analyzed. In their study, the authors employ a sample that dates back to 1962with

157,536 observations (132,311 observations more than that employed here). Also, the match with observations on

the variables necessary to compute options’ moneyness, which is required in our study, contributes to significantly

reducing the number of observations available. Second, although they consistently find an inverted sign for most of

the variables regarding exit decisions, the significance associated with them is for the most part either weak or not

robust. In this light, the analysis seems to confirm that the determinants of exit decisions used so far in the literature

have yet to be fully discovered.

4.2 Overconfidence, overcaution and speed of adjustment

In this section, we verify the empirical validity of the implications of ourmodel about the speed of adjustment towards

the target leverage. In a dynamic setting, the traditional trade-off theory predicts that CEOs should adjust relatively

quickly to a certain desired level of leverage which, under the common assumptions of rationality, coincides with the

optimal level of leverage that balances the tax benefits and the expected costs of financial distress. A widely used test

of dynamic trade-off theory is to check whether the speed of adjustment towards optimal leverage is sufficiently high

in order to confirm themain prediction of the theory.

The test of this hypothesis is usually performedbyemploying adynamic panelmodelwith fixedeffects. In particular,

Flannery and Rangan (2006) consider the following:

Li,t − Li,t−1 = 𝛾
(
L∗i,t − Li,t−1

)
+ 𝜀i,t , (21)

and

L∗i,t = 𝛼i + 𝛽Xit−1 , (22)

where Li,t is the level of leverage of firm i at time t, L∗i,t is the optimal level of leverage given the conditions of the firm at

time t, 𝛾 is the speed of adjustment towards the target and Xit−1 is a matrix of lagged characteristics of firm i, current

or laggedmacroeconomic variables, and year dummies. As is well known, it is not possible to observe the optimal level

of leverage. Thus, the following reduced form specification of themodel is typically adopted:

Li,t = (1 − 𝛾)Li,t−1 + 𝛾𝛼i + 𝛾𝛽Xit−1 + 𝜀i,t. (23)

As we show in Section 2, our version of trade-off theory implies the existence of a discrepancy between the target

and optimal level of leverage for CEOs who are not rational. In particular, as we show formally in Proposition 3, our

model predicts that the speed of adjustment towards the optimal level of leverage is slower for overlevered firms led

by overconfident CEOs and for underlevered firms led by overcautious CEOs. To perform the analysis, we proceed in

the following steps. First, we estimate Equation (23) and extract the predicted values L∗it for each firm. Then,we classify

each firm at each time as underlevered if Li,t < L∗it , and as overlevered if Li,t > L∗it . Finally, for each of the two subgroups,

we further divide the sample into firms led by overcautious and overconfident CEOs and estimate Equation (23) for

each of the subgroups. For the estimation method, we employ the Arellano and Bond (1991) estimator to adjust for

short panel bias issues (see for instance Flannery & Hankins, 2013) and unobserved firm heterogeneity. According to
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TABLE 4 Arellano-Bond panel regressions (STATA command xtabond) with lagged book leverage as dependent
variable.

Underlevered Firms Overlevered Firms

Overcautious Overconfident Overcautious Overconfident

Book Leverage(t−1) 0.391*** 0.352*** 0.240*** 0.434***

(0.044) (0.050) (0.036) (0.039)

Profitability(t−1) 0.105*** 0.095*** −0.011 0.032*

(0.019) (0.023) (0.019) (0.019)

Tangibility(t−1) −0.005 0.056*** −0.037** −0.034*

(0.017) (0.021) (0.016) (0.018)

Size(t−1) −0.016*** −0.018*** −0.005 −0.004

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

Capex(t−1) 0.000 0.000 0.000 0.000

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

OIBDP(t−1) −0.000 0.000 0.000 −0.000

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

Inflation(t−1) 0.001*** 0.001** −0.001*** −0.000*

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

Taxes(t−1) 0.000 −0.000 0.000 0.000

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

Median Ind. BL(t−1) −0.069 −0.327* −0.083 0.237**

(0.073) (0.172) (0.096) (0.105)

Observations 2,185 1,828 1,605 1,770

Note:Overconfidenceandovercaution are the subsamplesof firmswith leadership classified asoverconfident or overcautious,

respectively, following the approach described in Section 3.2, and to zero otherwise. Profitability is operating income before

depreciation, normalized by asset at the beginning of the year. Tangibility is property, plant & equipment normalized by asset

at the beginning of the year. Size is the natural logarithm of total assets adjusted at 1996 USD and expressed in millions. R&D

expenses is the ratio of research and development expenses to sales. Capex is the capital expenditure. OIBDP is the operating

income before depreciation. Inflation is the annual consumer price index from the U.S. Bureau of Labor Statistics. Taxes is the

amount of taxes payed by the firm expressed in millions. BL Industry Median is the median industry book leverage. All of the

variables are one-period lagged. All standard errors are adjusted for heteroskedasticity, clustered at firm level and reported

in parentheses. *, ** and *** indicate significance at 10%, 5% and 1% level, respectively.

Yin andRitter (2019), the speed of adjustment estimated by usingmarket leverage is significantly upwardly biased due

to the passive influence of stock price fluctuations. Accordingly, we proceed by estimating the speed of adjustment by

employing book leverage exclusively in the analysis.

The results of the analysis are reported in Table 4. Consistent with previous findings in the literature,13 the esti-

mated speed of adjustment towards the optimal level of leverage is in three out of four cases (underlevered firms

and overelevered firms led by overconfident CEOs) too low to validate the dynamic trade-off theory (the values span

from 57%=1–43% in the fourth column to 65% in the second column). Moreover, Hypothesis 3 is rejected for over-

confident CEOs leading underlevered firms, with a speed of adjustment of 65%, which is not statistically different

from the 61% displayed by overcautious CEOs. Differently, by looking at the overlevered firms, we find that overcau-

tious CEOs adjust with a speed of 76%, which is 19 percentage points higher than the 57% displayed by overconfident

13 See, for instance, Huang and Ritter (2009), Flannery andHankins (2013) and Yin and Ritter (2019).
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ROCCIOLO ET AL. 741

CEOs. Therefore, we conclude that Hypothesis 3 should be rejected in general. A possible explanation for this lack

of evidence could be that overconfidence is not just reflected in an upward bias relative to the cashflows, but also by

an excessive confidence about past capital structure decisions. In such a case, an overconfident CEO may struggle to

realize that they have ended up with a biased evaluation and, accordingly, may not adjust the target leverage appro-

priately. Nevertheless, our theory does not currently include this feature, which is therefore left for further research

in this direction.

5 CONCLUSIONS

In this paperwe introduce a new version of the trade-off theory of corporate capital structure choices which accounts

for CEOs’ overcaution separately from overconfidence. The main predictions of the model are that: (i) hypercautious

CEOs are more likely to adopt and less likely to leave a zero leverage policy, and (ii) non-rational CEOs adjust towards

the optimal level of leveragemore slowly than rational CEOs.We find that these predictions are supported empirically

by the data.

The empirical evidence contributes in the following ways to the current literature. First, it additionally analyzes

corporate capital structure choices from the perspective of overcautious CEOs.We find that overcautious CEOs hold

cross-sectionally less debt than firms led by non-overcautious CEOs, complementing previous results on the existing

heterogeneity in firms’ capital structures. Second, our new model sheds some light on the so called “mystery of zero

levered firms”, suggesting a behavioral explanation for this phenomenon. We find that, in fact, firms led by overcau-

tious CEOs aremore likely to be zero or almost zero levered. Finally, the paper provides some new intuition regarding

the excessively slow speed of adjustment of leverage observed in previous studies, suggesting that the low rate of

reversion towards the optimummay be due to the heterogeneity in CEOs biased beliefs.
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APPENDIX A

Table A.1

TABLE A .1 Definitions, descriptions and sources of themain variables employed in the empirical analyses.

Variable Name Description Definition/Source

AZL Dummy variable which identifies a zero leverage

firm according to Strebulaev and Yang (2013)

AZL=1 ifML< 5% (or BL<

5%)

BL Book value of leverage computed following

Flannery and Rangan (2006)

(Long TermDebt+ Short Term

Debt) / Asset Book Value

Cautiousness Dummy variable which identifies a cautiousCEO

according to Campbell et al. (2011)

Cautiousness= 1 if

Moneyness_e,â§0.3 and

Moneyness_u= 0

ML Market value of leverage computed following

Flannery and Rangan (2006)

(Long TermDebt+ Short Term

Debt) /(Long TermDebt+

Short TermDebt+ Equity

Value)

Moneyness_e Moneyness of the options estimated by the CEO See p.15

Moneyness_u EstimatedMoneyness of the options not exercised

by a CEO following Core and Guay (2002)

See p.15

OPT_EXER_VAL Value of the options in the CEO’s portfolio that have

been exercised during the fiscal year

EXECUCOMP

OPT_EXER_NUM Number of options in the CEO’s portfolio that have

been exercised during the fiscal year

EXECUCOMP

OPT_UNEX_EXER_NUM Number of options in the CEO’s portfolio which are

exercisable but have not yet been exercised

EXECUCOMP

OPT_UNEX_EXER_EST_VAL Estimated value of the options in the CEO’s

portfolio which are exercisable but have not yet

been exercised

EXECUCOMP

Overconfidence Dummy variable which identifies an overconfident

CEO according to Campbell et al. (2011)

Overconfidence=1 if

Moneyness_u≥ 1 and

Moneyness_e>1

PRCC_F Fiscal year end common share price COMPUSTAT

ZL Dummy variable which identifies a zero leverage

firm according to Strebulaev and Yang (2013)

ZL=1 ifML= 0 (or BL= 0)
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