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Abstract

The substantial holdings of inside debt cause both academia and
industry to wonder about the reasons. Jensen and Meckling (1976)
suggest that debt-like compensation could lower the agency cost of
debt. Nevertheless, empirical evidence is still lacking for whether
the management really chooses to use inside debt as mitigation of
agency cost of debt. In this study, the author uses the value of non-
tax-deductible deferred compensation from the ExecuComp
database as the measure of inside debt, leverage as the proxy for
agency cost of debt, and examines the causal effect of changes in
leverage on inside debt. Using phased increases in corporate
income taxes in US states between 2006 and 2016 using difference-
in-differences regression, the author identifies the causal effect of
tax-motivated corporate leverage on the balance of deferred
compensation. Firms increase their deferred compensation balance
by $85,000 with a 1% increase in leverage. This finding implies
changes in the agency cost of debt as a potential reason for
variations in inside debt values and provides evidence for Jensen
and Meckling’s (1976) theory.
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1. INTRODUCTION

one of the most effective for mitigating agency cost
of debt (Edmans & Liu, 2010).

An asset substitution, also known as a risk-shifting
problem introduced by Jensen and Meckling (1976)
could happen when the executives engage in
unnecessarily riskier projects, thereby transferring
the wealth from the creditors to maximize equity
holders’ value. This potential conflict between
shareholders and bondholders leads to a higher
agency cost of debt, which has attracted a lot of
attention from scholars to assess its magnitude
(Eisdorfer, 2008) and find ways to mitigate
the problem (Green, 1984). One of the mitigations is
based on the design of executive compensation:
the debt-like compensation will provide incentives
for management to act in alignment with the
creditors’ benefit (Jensen & Meckling, 1976; John &
John, 1993). “Inside debt” is just this type of
deferred cash-based compensation and is considered
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On average, for the years from 2006 to 2016,
each executive in the S&P 1500 firm is holding a $1.2
million annual balance of inside debt, which equals
about 25% of the value of equity-based
compensation. The substantial holdings of inside
debt cause both academia and industry to wonder
about the reasons. As predicted by the theoretical
literature, empirical studies provide consistent
evidence that inside debt is associated with reduced
corporate riskiness and lower cost of debt (Cassell
etal., 2012; Wei & Yermack, 2011; Anantharaman
et al.,, 2013). Nevertheless, it is still unclear whether
the management really chooses to use inside debt to
mitigate the agency cost of debt. In other words,
when the agency cost of debt increases in the first
place, will the value of inside debt increase
consequently? It is an empirical work to identify
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the agency cost change as a determinant of inside
debt. However, as an endogenous choice variable, it
is challenging to test the causalities of inside debt;
therefore, the literature on the determinants of
inside debt is especially rare and preliminary. This
paper aims to fill this gap by testing the potential
causal link between agency cost of debt and inside
debt.

In this study, the agency cost of debt estimate
is based on corporate leverage. The most crucial
concern for the studies on relations between inside
debt and leverage is the simultaneous issue.
A higher level of inside debt could cause leverage to
increase because inside debt lowers debt financing
cost and thus increases a firm’s debt capacity, while
high leverage could also cause the increase of inside
debt in the sense that firms proactively use inside
debt to facilitate debt financing when facing debt
overhang problems. A proper way to address this
problem is to identify a leverage increase in the first
place and examine the response of inside debt
balance. Prior theoretical and empirical studies show
that taxes have a causal effect on capital structure
(Modigliani & Miller, 1963; Heider & Ljungqvist,
2012). In addition, corporate leverage responds
asymmetrically to tax increases and cuts: a tax
increase will cause leverage to increase while a tax
cut will not cause leverage to decrease, which is
known as “leverage ratchet effects” (Admati et al.,
2018). Therefore, we use staggered increases in
corporate tax rates across U.S. states to identify tax-
motivated leverage increases. Altogether, eight cases
of state corporate tax rate increase are collected for
years between 2006 and 2016. The firms in states
with tax rate increases are categorized as
the treatment group and those in adjacent states are
categorized as the control group. By running
difference-in-differences regression and placebo
tests, we confirm that tax rate has a causal effect on
leverage, with treatment firms having an average
leverage of 1.5% higher than control firms after a tax
shock.

By identifying leverage increases after the tax
shock, we examine the effects of the leverage
changes on deferred compensation. Only deferred
compensation, the main component of inside debt,
is examined here because it is not taxable.
Therefore, we will not be bothered by the convoluted
effects of both leverage and tax on inside debt.
By performing a  second-stage  difference-in-
differences regression, we demonstrate that leverage
changes have a causal effect on deferred
compensation balance, and on average, 1% increment
of tax-motivated leverage will lead to $85,000
increment of deferred compensation balance, which
is worth 16% of the average value of deferred
compensation in my data sample.

The design of this study is a combination of
two-stage instrumental variable regression and
anatural experiment. Tax rate increase is
comparable to an instrument to link leverage and
deferred compensation. It influences the deferred
compensation through its effects on leverage but
has no direct impact on deferred compensation at
all. The first stage is a natural experiment by
studying exogenous tax increases. A difference-in-
differences regression with a significantly positive
coefficient of treatment and post-interactive term
confirms that tax is not only relevant but also has
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a causal effect on leverage. The second stage runs
another difference-in-differences regression to
demonstrate the impact of leverage change on
deferred compensation. A placebo test is also
implemented to confirm that tax rate changes have
no effects on deferred compensation. Therefore, the
exclusion condition is also testable under this
framework. In addition to this good research design,
we also carefully control for firm- and/or executive-
level factors for leverage and  deferred
compensation, time-varying state conditions, and
unobservable industry- and state-level shocks,
making a causal interpretation plausible.

This paper contributes to the literature in three
aspects. First, it contributes to current studies on
inside debt determinants. Without proper research
design, prior studies mainly show an association
between potential determinants and inside debt,
which makes it hard to explain the marginal effects
of explanatory variables on inside debt and to
identify real relations between them. This is the first
one to confirm the causal effects of leverage on
deferred compensation. Second, it contributes to
agency cost topics by providing empirical evidence
for Jensen and Meckling’s (1976) theory that firms
can mitigate agency cost of debt by adjusting
the value of inside debt. Third, it contributes to
the literature on capital structure. There are very few
studies to identify the causal impact of leverage on
corporate activities, most of which work on
commodity price-based leverage shocks for specific
industries (Gilje, 2016; Gan, 2007). Following
the natural setting of Heider and Ljungqvist’s (2012)
tax rate experiment, with our two-stage difference-
in-differences model, we provide an effective
framework for testing the causal effect of leverage
on other variables.

The rest of the study is structured as follows.
Section 2 describes the institutional background and

reviews prior literature. Section 3 discusses
the variable construction and research design.
Section 4 describes the data. The subsequent

discussion and empirical results achieved are
included in Sections 5 and 6. Finally, conclusions
and recommendations for further research are
presented in Section 7.

2.LITERATURE REVIEW

2.1. Theoretical background

Inside debt compensation owed to executives has
two forms: 1) pension benefits, and 2) deferred
compensation. In general terms, both types are
deferred compensation' — employees can choose to
set aside part of their cash-based compensation
(e.g., salaries and bonuses) for later dates. The main
differences between pension plans and deferred
compensation are flexibility and tax deductibility.
Although executives can negotiate their
pensions with the board in terms of timing or form
of payment, they have less discretion over annual
contributions to pension funds because most
contributions and accruals to pension plans are
determined by formulas set by firms that typically
depend on the executives’ tenures and prior salaries.

1 In other studies, “deferred compensation” could also mean deferred equity-
based compensation, such as non-exercisable options and restricted stock
holdings, which is not under analyses in this paper.
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Annual contributions to deferred compensation
plans are determined by agreements between
executives and companies in annual meetings and
are often invested in different portfolios of mutual
funds chosen by the firms. Companies often allow
executives to make frequent changes to their
decisions of deferred compensation investment.
However, the details of investment decisions are
unobservable under current disclosure rules.
The general pension plans (e.g., 401(k)) have limits
set by the Internal Revenue Service (IRS) for
the value of annual deferral, while the deferred
compensation plans do not have such restrictions,
which provides good vehicles to attract and retain
effective executives (IRS, 2024).

General pension plans® are qualified for tax
deductions in the sense that employees’ income tax
payments are deferred until retirement when they
start receiving payouts from the pension plan.
Neither firms nor employees pay taxes for the value
appreciation of pension funds and firms receive
current deductions for contributions to qualified
pension plans. The beneficial tax treatment is not
available for deferred compensation plans. Thus,
these plans are named “non-qualified” plans as well.

Some special rules for non-qualified plans
provide more implications of executive incentives.
Unlike qualified plans that are protected by
the Employ Retirement Income Security Act of 1974
(ERISA)?, non-qualified deferred compensation is
unfunded, unsecured, and has the same priority as
that of debt under bankruptcy, which aligns
the executives more closely with outside creditors.
In addition, non-qualified plans have been regulated
under Section 409A of the Internal Revenue Code
since year 2004, which prohibits early withdrawal
unless under very specific conditions such as death,
disability, etc. The violation of Section 409A will
cause extra tax and interest penalties. Thus,
the implementation of Section 409A makes non-
qualified plans less flexible and more sensitive to
the incidence of default.

A new disclosure rule adopted by the U.S.
Securities and Exchange Commission (SEC) in 2006
required companies to report the present value of
accumulated pension benefits and the aggregate
balance of non-qualified deferred compensation for
each executive officer and each plan in annual proxy
statements DEF 14A. The new requirements enable
the following research to examine annual inside debt
compensation more comprehensively.

2.2. Previous studies

Jensen and Meckling (1976) point out that well-
designed compensation contracts provide incentives
for management to act in alignment with investors’
benefit. Although they didn’t incorporate “inside
debt” (i.e., debt held by managers) in their analysis,
Jensen and Meckling (1976) still argue that inside
debt could provide an inexpensive way to mitigate
the agency costs of debt derived from asset
substitution. In the last three decades since their
publication, the literature on equity-based

2Most of the firms provide non-tax-qualified Supplemental Executive
Retirement Plans (SERPs), the defined benefit part of which are also
categorized as “pension plans”.

3 https://www.dol.gov/general/topic/health-plans/erisa#:~:text=The%20
Employee%20Retirement%20Income%20Security,for%20individuals%20in
%20these%20plans
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compensation has experienced a boom, while
the literature on debt-like compensation is still
emerging. Edmans and Liu (2011) provide the first
theoretical analysis to justify the use of inside debt
as efficient compensation, which is a better solution
to agency cost of debt than other forms of
compensation (e.g., solvency-contingent bonuses and
salaries). Sundaram and Yermack (2007) provide
the first formal empirical tests on inside debt with
respect to its existence, determinants, and influence
on chief executive officer’s (CEO) turnover and risk
attitude.

Inside debt decreases managers’ risk-seeking
behaviors because it exposes managers to default
risks similar to those faced by outside creditors.
Consequently, there is a negative association
between inside debt and corporate riskiness of
investment and financial policies (Cassell et al.,
2012). In particular, higher inside debt holdings go
with lower future research and development (R&D)
expenditures and leverage and a higher extent of
diversification and asset liquidity. Meanwhile,
shareholders and creditors react to inside debt
differently as the managers with higher inside debt
are likely to transfer value from equity to debt. With
higher inside debt, bond prices rise, equity prices
fall, and the volatility of both securities drops (Wei &
Yermack, 2011). Moreover, inside debt helps to
facilitate debt financing with lower cost of debt,
fewer restrictive covenants, and more short-term
debts (Anantharaman et al., 2013; Dang & Phan, 2016).

Most of the previous studies focus on
the impacts of inside debt on management and
the market, while the literature on determinants of
inside debt is rare. Two seminal works (Sundaram &
Yermack, 2007; Gerakos, 2007) lay the foundation to
examine the determinants from the optimal
contracting view and managerial power view. Inside
debt mitigates agency cost of debt, requires cash
outflows to contribute to plans, increases
management sensitivity to value in bankruptcy, and
is tax deductible. Therefore, Sundaram and Yermack
(2007) examine leverage, cash flow constraints,
growth opportunity, and tax status as determinants
for accumulated pension values, and find that
outside CEOs with longer tenures in larger firms
with higher leverage and liquidity constraints tend
to have higher pension holdings. Moreover, since
inside debt holdings are not performance-based and
usually with unobservable rules, it is hypothesized
that inside debt provides a channel for rent
extraction. Gerakos (2007) also examines the effects
of CEO power and board efficiency on pension
values and finds that the practice of rent extraction
through pension is limited and can be detected by
more transparent public disclosures.

The literature on determinants of inside debt
has two major issues: data accessibility and
identification. Since the SEC’s new disclosure rules
in 2006, it has been mandatory for firms to report
present values of both accumulated pension values
and balances of deferred compensation for top
executives. The following literature (Cen, 2010; Lee &
Tang, 2011) thus can expand the studies of
Sundaram and Yermack (2007) and Gerakos (2007)
to comprehensive data including both pension
values and deferred compensation balances and find

consistent empirical results. However, without
credible instruments for inside debt,
” ®
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the identification issue still exists (Edmans et al.,
2017). Thus, we can only interpret the results as
“associations” between factors and inside debt
holdings but are unlikely to find causal effects on
inside debt. Na (2014) attempts to improve
the research design by a natural experiment based
on a tax deductibility change for the chief financial
officer (CFO) and finds causal evidence for tax
motivation. More future works are expected to
address the endogeneity problems on inside debt
analyses with appropriate designs.

3. RESEARCH METHODOLOGY

3.1. Variables

The key explanatory variable in this study is agency
cost of debt proxied by Ileverage. Theoretically,
creditors will react positively to increasing inside
debt as inside debt aligns managers’ interest to debt
holders. Companies could proactively increase
inside debt to mitigate agency cost of debt and to
facilitate debt financing. However, current empirical
literature shows that the effects of leverage are not
robust (Cen, 2010; Na, 2014). One possible reason
derives from the difficulties of leverage
interpretation. High leverage for a firm with low
default risk signals less agency cost of debt than
that for a firm with high default risk. In contrast,
high leverage for a firm with a good financial
situation could reflect the recognition from
creditors. Therefore, this study introduces
an interactive term between leverage and the proxy
of default risk (Altman Z-score). We use book value
leverage to avoid mechanical correlations with
equity market values and expect to find a positive
correlation between leverage and inside debt.

Altman Z-score (Altman 2) measures
the default risk (Altman, 2000). A higher value of
the Altman Z-score implies a lower default risk.
Executives tend to use more inside debt when it is
easier to maintain the liquidation value of the firm
(Edmans & Liu, 2010). With higher default risk, all
the management effort will eventually add up to the
liquidation value during bankruptcy. Thus, we
predict more inside debt with a lower Altman
Z-score.

Deferred compensation is used as
the dependent variable. Pension plan values are
excluded, as a result of interest, for two reasons.
First, most firms’ pension plan balances in
ExecuComp include two parts: 1) tax-qualified
pension plan balances, and 2) non-tax-qualified SERP
balances, which biases the estimation of tax effects.
Second, the accruals of pension plans are mainly
based on presetting formulas, which makes
the values less sensitive to variations in firm
financial policies. Unlike pension plan values,
contributions to deferred compensation plans in
ExecuComp are purely non-tax-deductible. And since
executives can negotiate with firms in annual
meetings to adjust the contributions to deferred
compensation plans, the value of deferred
compensation plans is more reflective of changes in
management’s attitudes and firm policies.

Other explanatory variables include growth
opportunity (3-year sales growth rate), financial
liquidity constraints, and tax status. Prior literature
avoids proxy with market value (e.g., Tobin’s Q) to
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measure growth opportunity because of its
mechanical positive correlations with executive
equity holdings. Although our outcome of interest
does not include equity-related components, we still
avoid using such types of proxies because of
the relationship between deferred compensation and
stock vesting (Na, 2014). All the prior studies use
the ratio of R&D expense over sales as a proxy for
growth opportunities. However, a large amount of
R&D expense is missing in Compustat. To maintain
an adequate sample size, we use the 3-year average
sales growth rate as a proxy for growth opportunity.
Since executives tend to use less inside debt when it
is easier to achieve solvency value (Edmans & Liu,
2010), we expect less inside debt with higher growth
opportunities.

Unlike equity compensation, which provides
a means to pay executives without using cash, inside
debt does require cash contributions at time points
set by contracts. Therefore, we expect a negative
relationship between liquidity constraints and
balances of inside debt. Liquidity constraints are
measured using a ratio that equals “1” if total net
cash flow from operating and investing activities is
negative.

Section 2 states that contributions to qualified
pension plans are tax deductible while those to
deferred compensation plans are not. Therefore, we
expect different responses from the two
components of inside debt for tax-saving purposes.
We measure tax status with an indicator that equals
“1” if the firm has net operating loss carry-forwards
on its balance sheet. We expect an insignificant
association between that and the balance of deferred
compensation plans.

Control variables include firm size, executive
age, executive tenure, non-performance-based
compensation, and dummies of executive positions.
Firm size is measured by the log value of total
assets. Executive age and Executive tenure are not
only key determinants for pension accruals but also
proxies of executives’ horizons in firms. This paper
is the first one to incorporate data on executives
other than CEOs, and three dummy variables are
constructed to identify executive positions as CEO,
CFO, or other executives. Non-performance-based
compensation includes salary, discretionary bonus,
and realized values on stock vesting. As required
by Internal Revenue Code Section 162(m),
non-performance-based compensation paid to
a covered employee! over $1 million is not tax
deductible. Na (2014) finds that firms will defer
some of the non-performance-based compensation
to non-qualified deferred compensation plans to
preserve tax deductibility.

The data samples are grouped into seven
different industries according to the Standard
Industrial Classification (SIC) division structure.
Executive salaries and bonuses are usually set by
comparing with those of other comparable
companies in the same industry. An industry
dummy is controlled for each industry to absorb
the industry-level shocks.

4 Covered employee means any employee who is either the principal
executive officer or whose total compensation is required to be reported by
the SEC for being one of the three highest paid officers.
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3.2. Panel regression model
The general form of panel regression is listed below:
Model 1

Deferred compensation,

= Leverage;;_; + Altman Z;,_, + Leverage;,_, * Altman Z;,_,
+ Growth opportunity;,_, + Liquidity constraints;,_, + Tax status;,_, + Control; .,

(1)

+ Industry dummy; + Time FE; + &, ¢

where, i denotes firms, j denotes industry, e denotes
executives, and t denotes time. Here, the interactive
terms Leverage and Altman Z are introduced to
examine the conditional effect of leverage based on
default risk.

Control variables include firm size, executives
age, executive tenure, non-performance-based
compensation, and dummies of executive positions.
We control for time-fixed effects and cluster firm
standard errors to eliminate biases arising from
correlated residuals (Petersen, 2009). Also, we
control for industry dummies rather than firm-fixed
effects because the main explanatory variable,
leverage, is persistent across time and, hence, is
mostly absorbed by firm-specific effects (Lemmon
etal.,, 2008). The firm fixed effects sweep out
the cross-sectional variation of leverage and make it
harder to identify the impact of leverage changes.
Section 4 notes that only about 6% (3,301 out of
51,980) of observations have missing inside debt
data. Therefore, unlike previous studies on
determinants of inside debt that use the Tobit
model, we use linear regression due to adequate
data available.

y

3.3. Quasi-natural experiment

The panel regression model outlined above could
only establish a basic association between leverage
and inside debt holdings. Because of simultaneous
effects, the estimation of panel regression would be
biased. Better inference can be achieved by using
anatural experiment framework. This paper uses
tax-motivated shocks of firm leverage to examine
the impacts on inside debt holdings.

Based on the static trade-off theory of capital
structure (Modigliani & Miller, 1963; Kraus &

Litzenberger, 1973), a tax rate rise leads
the marginal tax benefit to exceed the marginal
default cost and thus changes the leverage
upwardly. Meanwhile, dynamic models of trade-off
theory demonstrate the “leverage ratchet effect” —
shareholders resist leverage reductions no matter
how large the potential gain to the total value of
the firm (Leland, 1994; Admati et al.,, 2018). The
reason is that creditors capture all benefits of lower
bankruptcy from tax reductions because
shareholders must pay higher post-recapitalization
price for debt repurchases. Heider and Ljungqvist
(2012) empirically demonstrate the first-order effect
of tax on capital structure and the asymmetric firm
responses to tax increases and reductions. In this
paper, we follow the quasi-natural experimental
design of Heider and Ljungqvist (2012) to identify
tax-motivated leverage shocks.

Authorities such as IRS and the Department of
Revenue for each state decide tax policy changes.
Therefore, the occurrences of tax rate changes are
exogenous to firm level activities. The state
corporate tax change could be caused by strong
union power in the state, and firms could use
leverage strategically when bargaining with unions
(Matsa, 2010). However, it will not be a main concern
since Heider and Ljungqvist (2012) find no evidence
that union strength drives tax-motivated leverage
changes. Unlike country-wide, one-off tax reforms,
state-level corporate tax changes provide a better
setting with multiple shocks across time and more
comparable treatment and control groups. Because
firms resist leverage reductions when facing tax rate
cuts, we documented all state corporate tax increase
from 2006 to 2016 for analysis. Details are shown
in Table 1.

Table 1. List of state corporate tax rises

State Year Description

Maryland 2008 | Increase in top corporate income tax rate from 7% to 8.25%.

Michigan 2008 1ntroduct10n of_cgl;porate income tax with a top rate of 4.95%; replaces a gross-receipts tax without
interest deductibility.

North Carolina 2009 | Introduction of 3% tax surcharge on tax liability in tax year 2009 and 2010.

. Introduction of 10% tax surcharge on tax liability for companies with revenues > $100 million in tax

Connecticut 2009
year 2009 and 2010.

Oregon 2009 | Increase in top corporate income tax rate from 6.6% to 7.9%.

Mllinois 2011 | Increase in top corporate income tax rate from 4.8% to 7%.

Connecticut 2012 | Introduction of 20% tax surcharge on tax liability in year 2012 and 2013.

Michigan 2012 | Increase in top corporate income tax rate from 4.95% to 6%.

The firms in states with corporate tax rises are
categorized as the treatment group and the firms in
adjacent states are categorized as the control group
because neighbouring states are exposed to similar
unobserved shocks in local conditions.
The economic geography literature shows that firm
locations influence corporate choices in multiple
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aspects, such as outsourcing (Ono, 2003), acquisition
(Almazan et al.,, 2010), innovation (Glaeser et al.,
1992), and labour market (Yonker, 2016). Heider and
Ljungqvist (2012) find that, by comparing immediate
neighbouring counties along the state border,
treatment effects of tax increases on leverage
changes are improved by 30%, which also
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demonstrates the existence of geographical shocks.
Figure 1 displays the locations of states with
corporate tax increases and their neighbouring
states on maps for years in between 2006 and 2016.

The effects of state tax changes are supposed
to stop at the border. However, Heider and
Ljungqvist (2012) do find the spillover effects that
controlled firms in untreated neighbours will reduce
their leverage, which could be explained by product
market competition between treated and untreated

firms (Brander & Lewis, 1986). To mitigate the biases
caused by these spillover effects, we do not use the
same state as a control group for different treated
states across two years. For example, if Virginia is
used as the controlled state for Maryland in 2008, it
will not be used as the controlled state for North
Carolina in 2009; otherwise, ongoing spillover
effects could bias the treatment effects of the tax
increases.

Figure 1. Geography of state corporate tax rate changes from 2006 to 2016

Tax increases, 2011

Tax increases, 2012

Note: This figure displays the locations of states with corporate tax increases and their neighbouring states on maps for years in
between 2006 and 2016. The states in red are states with corporate tax increases, and those in blue are adjacent states.

Our quasi-natural experiment is implemented
in two stages. The first stage is running difference-
in-differences regression to identify the existence of
leverage changes one period after the shock of tax
increases. The second stage is running difference-in-
differences regression again to identify
the treatment effects of leverage changes on
deferred compensation. This method is comparable
to the two-stage regression of instrumental
variables. The tax rate increase can be considered as
an instrument that influences deferred
compensation through its effect on leverage, but the
tax rate itself has no impact on deferred

Model 2

Leverage; j:s = a + p1Post,s + B, Treatment, s + psTreatment,s * Postys + yX; 11 + 6Z5; 1
+ Industry dummy; + State dummys + ;¢
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compensation. Since contributions to deferred
compensation plans are not tax deductible,
the second-stage treatment effects cannot be
influenced by tax rate changes in the first stage.
Placebo tests on deferred compensation in
subsection 5.2 were also conducted to show that
the tax increase shock does not affect changes in the
balance of deferred compensation. Thus, this
method 1is better than instrumental variable
two-stage regression in the sense that the exclusion
condition is testable.

The first stage regression model is shown
below:

)

@

155



Corporate Ownership & Control / Volume 21, Issue 3, 2024

where, i denotes firm, j denotes industry, t denotes
time and s denotes state. Post is an indicator that
equals “1” for both treated and controlled states if
at least one state has increased the corporate tax
rate in the previous year. Treatment is an indicator
that equals “1” if a state has increased its corporate
tax rate in the previous year. Once a state has been
recognized as treated, it will not be used as
a controlled state even if its adjacent states also
increase tax rates in the following years. X denotes
firm-level control variables. We will include variables
that are commonly used as drivers of leverage in
other empirical studies (Frank & Goyal, 2009):
profitability (ROA), firm size (log value of total

Model 3

Deferred compensation; .

=a' + B’ Posts;_y + ', Treatment;;_; + [3’3Treatments‘t_1 X Postg,_; + V’X,i,t—l

assets), tangibility (the ratio of fixed to total assets),

investment opportunity (Tobin’s Q), and default risk
state-level
variables, including the return of gross domestic
product (GDP) per capita and unemployment rate.
is controlled to absorb
industry-level shocks. The State dummy controls for
other unobserved characteristics of states. Standard
errors are clustered at the state level to account for
the presence of serial correlation in the data

(Altman Z). Z denotes time-varying

The Industry dummy

(Bertrand et al., 2002).

The second stage regression model is listed

below:

(3)

+ 0Y, + 8'Z; 11 + Industry dummy; + State dummys + € e s

where, i denotes firm, j denotes industry, e denotes
executive, t denotes time, and s denotes state. X’ and
Y controls firm-level and executive-level variables
that contribute to deferred compensation changes,
which are the same as the variables for the panel
regression in Model 1 discussed in subsection 3.2.
Post, Treatment, Z, Industry dummy, and State
dummy are defined the same as those in Model 2.
Because the impact test occurs two years after
the tax rate change, the subscripts for Post and
Treatment are now t-1. Standard errors are also
clustered at the state level. We expect to find
significant positive coefficients of the interactive
term between Treatment and Post for models on
both stages, which implies that tax-motivated
leverage increases will lead to increments of
deferred compensation balance. It will provide
empirical evidence to support Jensen and Meckling’s
(1976) theory that firms will mitigate the agency cost
of debt by increasing inside debt.

4. DATA COLLECTION AND ANALYSIS

Executive  compensation data comes from
ExecuComp and firm fundamental data comes from
Compustat. The data sample in this study includes
all the current S&P 1500 component companies plus

running companies that were in S&P 1500 excluding
industries.
Because of the new SEC disclosure rules in 2006

companies in financial and utility

requiring mandatory reporting of pension values

and deferred compensation in the annual proxy
(SEC Form DEF 14A: Definition and
Information for Shareholder Use), the data sample
covers the period from the year 2006 to 2016.
By omitting observations with missing variables and
winsorizing all variables at levels 1% and 99%, we
obtain a final data sample with 48,322 observations

statement

covering 1,524 firms, 13,521 executives, and 14,055

firm-executive entities from the year 2006 to 2016.
Table 2 shows the details of data losses in data
cleaning. The main data tailor is the variable Tax
than 22,014 missing
variables (because some observations can have
multiple missing variables, the total amount of
missing values for variable Tax status can be larger
than what is presented in Table 2). However, since
Tax status is an important and unique explanatory
variable for inside debt, we must keep it with
the cost of shrunken sample size. Compared with
other studies on inside debt, this study has a much
more adequate sample size, and the analysis of data

status, which has more

from non-CEO executives makes this study unique.

Table 2. Process of data cleaning

. # of # of # of # of
Variables firms executives firm-executives firm-exec.-year
Original ExecuComp 2,517 26,884 28,756 120,314
Financial industry (482) (4,732) (5,087) (23,114)
Utility industry (104) (1,113) (1,214) (5,549)
Merge with Compustat (54) (684) (818) (2,996)
Missing variables
Altman Z (66) (962) (1,125) (5,860)
Book value leverage - (6) (7) (114)
Liquidity constraints - - 1) 41)
3-year sales growth rate (18) (281) (324) (1,701)
Tax status (214) (3,588) (3,970) (22,014)
Deferred compensation 17) (264) (291) (3,301)
Pension value balance - 1) 1) (14)
Executive age (458) (459) (511)
Winsorization
Inside leverage 8) (705) (784) (3,432)
Deferred compensation (1) (62) (63) (557)
Pension value balance - (51) (53) (445)
Inside debt - (1) 1) 17)
Altman Z (20) (217) (239) (1008)
Book value leverage 3) (78) (89) (430)
3-year sales growth rate (6) (160) (175) (888)
Final data sample 1,524 13,521 14,055 48,322
Note: This table shows how the final data sample was obtained step by step.
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Table 3. Descriptive statistics

Variables [ Observation | Mean | SD [ Min | p50 | Max
Dependent variables
Deferred compensation [ 48,322 519.2 | 1,317 [ 0 | 0 [ 11,787
Explanatory variables
Book value leverage 9,813 0.212 0.183 0 0.19 0.93
Altman Z 9,813 4.456 3.498 4.26 3.59 23.80
3-year sales growth rate 9,813 0.106 0.145 0.19 0.08 0.98
Liquidity constraints 9,813 0.305 0.460 0 0 1
Tax status 9,813 0.794 0.405 0 1 1
Control variables
Firm size 9,813 7.526 1.486 2.54 7.44 12.91
Executive tenure 48,322 6.634 7.351 0 4 67
Executive age 48,322 52.74 7.287 0 53 94
CEO dummy 48,322 0.181 0.385 0 0 1
CFO dummy 48,322 0.194 0.396 0 0 1
Other executives dummy 48,322 0.625 0.484 0 1 1
Non-performance-based compensation 48.322 1,396 2,737 0 7121 180,746
(thousand)

Table 3 presents descriptive statistics of
the main variables. For the 11-year data sample from
2006 to 2016, the average annual balance of
Deferred compensation plans is $519.2 thousand.
The medians of Deferred compensation balance are
zeros because it is highly skewed. The mean of
the Altman Z is 4.456, which implies that the firms
in the sample are not in financial distress on
average. The mean value of Liquidity constraints

implies that 30.5% of the data sample has negative
net cash flow from operating and investing
activities. The mean value of Tax status implies that
79% of the data sample has net operating loss carry-
forwards. The mean values of executive dummies
imply that, for my data sample, 18% percent of
the executives are CEOs, 19% are CFOs, and 62.5%
are other executives.

Table 4. Comparisons between firm-executives with/without deferred compensation

With deferred Without deferred
Variables compensation compensation Difference p-value
(N=22477) (N = 25,845)
Book value leverage 0.23 0.19 0.04 0.00
Altman Z 4.04 4.82 -0.78 0.00
3-year sales growth rate 0.09 0.12 -0.04 0.00
Liquidity constraints 0.27 0.34 -0.07 0.00
Tax status 0.79 0.80 -0.00 0.27
Firm size 8.01 7.10 0.91 0.00
Executive age 53.59 52.00 1.59 0.00
Executive tenure 7.27 6.08 1.19 0.00
Non-performance-based compensation 1,601.59 1,216.44 385.15 0.00

Table 4 compares the firm-executive entities
with or without deferred compensation plans. There
are more firm-executive entities without deferred
compensation plans than those with deferred
compensation plans, which is consistent with
the zero medians for the variable. The two-sample
t-tests show that firm-executives with deferred
compensation plans have significantly larger average

Book value leverage, Firm size, Executive age,
Executive tenure, and Non-performance-based
compensation while having significantly smaller
average Altman Z, 3-year sales growth rate, and
Liquidity constraints. The firm-executives with
deferred compensation plans have a smaller Tax
status, but the difference is insignificant. All the
results are consistent with theoretical predictions.

Table 5. Correlation coefficients

Variables 1) 2 3) “) (5) (6) (?) 8 9 (10)
(1) Deferred compensation 1
(2) Altman Z -0.02 1
(3) Book value leverage 0.04 -0.54 1
(4) Liquidity constraints -0.07 | -0.15 0.14 1
(5) 3-year sales growth rate -0.04 0.19 -0.06 0.15 1
(6) Tax status 0.02 -0.24 0.16 0.07 -0.03 1
(7) Firm size 0.29 -0.26 0.32 -0.06 | -0.04 0.1 1
(8) Executive age 0.19 -0.03 0.02 -0.02 | -0.07 | -0.02 0.07 1
(9) Executive tenure 0.21 0.06 -0.04 -0.03 -0.01 -0.06 -0.01 0.39 1
(10) Non-performance-based compensation 0.2 -0.03 0.06 -0.03 0.01 0.05 0.3 0.1 0.14 1
Table 5 shows the correlation coefficients Altman Z, Liquidity constraints, and Growth

between the main variables. No collinearity problems

opportunity (i.e.,

3-year sales growth rate) are

were found between the explanatory variables, and
the orientation of the coefficients between
the dependent variables and independent variables
was consistent with theoretical predictions.
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negatively correlated with dependent variables. Book
value leverage, Firm size, Executive age, and
Executive tenure are positively correlated with
dependent variables.
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5. RESULTS

5.1. Results of panel regression model

This section presents the results of estimating
a panel regression with the explanatory variables
defined in subsection 3.1 and deferred compensation
balance as the dependent variable. Table 6 presents
the results of panel regression models with time-
fixed effects and cluster standard errors by firms.
Column 1 displays the results with industry
dummies controlled, while column2 displays
the results with firm fixed effects controlled.

For the results in column 1, the coefficients of
Book value leverage are significantly negative, while
the coefficients of the interaction between Book
value leverage and Altman Z are significantly
positive.

Considering that the average value of Altman
Z-score in sample is 4.46 (see Table 3), for firms in
each industry in sample, one standard deviation
(18%) increment of book value leverage is associated
with a $30 thousand increment of deferred
compensation balance. It is consistent with
theoretical prediction and implies that inside debt is
positively associated with agency cost of debt when
the default risk is low. For a specific industry with
higher default risk (i.e., lower Altman Z-score),
the positive correlations between inside debt and
leverage can be reversed. In particular, for data
sample, when the Altman Z-score is lower than 3.45,
leverage will have a negative association with total
inside debt value. It implies that firms in each
industry do not have incentives to hold inside debt
when facing high leverage in financial distress. It is
reasonable in the sense that when a firm is about to
go bankrupt, even if the inside debt has the highest
priority, the value of inside debt will be impaired in
the costly liquidation process. It is more reasonable
to withdraw the inside debt before bankruptcy.

Considering that the average value of Book
value leverage in sample is 0.21 (see Table 3), for
firms in each industry in my sample, one unit
increment of Altman Z is associated with
a $41 thousand increment of deferred compensation
balance. It implies that when the default risk is
getting lower, the executives will hold more inside
debt.

The CEO dummy is positively related to
the deferred compensation balance, while the Other
executives dummy is negatively related to
the deferred compensation balance, which implies
that CEOs hold more inside debt than other
executives. The Tax status is insignificant, which is
consistent with the non-tax-deductibility of
contributions to deferred compensation plans. For
other explanatory variables, the results are all
consistent with theoretical predictions.

Column 2 checks the result with a firm fixed
effect controlled for robustness. Most of
the explanatory variables (i.e., Altman Z, Book value
leverage, Liquidity constraints, and 3-year sales
growth rate) are no longer statistically significant in
association with the dependent variable. However,

VIRTUS

the interactive term between Book value leverage
and Altman Z Kkeeps statistical significance for
deferred compensation balance. The magnitude of
the coefficient of the interactive term is much
smaller because firm-specific effects mostly absorb
the variations of capital structure. The panel
regression models demonstrate the consistency of
relevant theories with empirical data. However, it
cannot be used to quantify the marginal effects of
explanatory variables on deferred compensation or
identify the real relation between them. A better
inference from a quasi-natural experiment in
subsection 5.2 can achieve that target.

Table 6. Results of panel regression models

Deferred compensation
Variable balance
1) )
6.852 3.079
Altman 2 0.189) 0.370)
Book value leverage -56L.898+ -140.417
(0.000) (0.158)
Altman Z * Book value 162.969*** 53.002*
leverage (0.000) (0.093)
3-year sales growth rate -409.196++ 22-755
(0.000) (0.328)
L . -80.203%** -6.602
Liquidity constraints (0.000) (0.496)
Tax status 73.151 73.123
(0.126) (0.105)
Firm size 245.605%** 84.811%**
(0.000) (0.001)
Executive age 17.944%* 12.503***
(0.000) (0.000)
Executive tenure 24.661 29.423"
(0.000) (0.000)
Non-performance-based 0.0347*** 0.040%**
compensation (0.000) (0.000)
241.498%** 279.314%*
CEO dummy (0.000) (0.000)
. -49.832** -38.137**
Other executives dummy (0.010) (0.044)
Constant -2,358.073*** 178.894
(0.000) (0.380)
Observations 48,322 48,322
R-squared 0.166 0.458
Industry fixed effects Yes No
Firm fixed effects No Yes
Time fixed effects Yes Yes
Cluster by firm Yes Yes
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Note: Significance at the 10%, 5%, and 1% level is denoted by
* ** and *** respectively.

5.2. Natural experiment

Based on the trade-off theory of capital structure, we
expect to find a positive treatment effects of tax
increases on leverage. And the consequential
leverage shocks will lead to deferred compensation
changes. The result in Figure?2 shows that
the discrepancy of unconditional averages of
leverage between treated and controlled groups is
widened in the vyear after the shocks of tax
increases, and that of deferred compensation
between two groups is widened in the year after
the leverage changes (i.e., two years after the tax
shocks).
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Figure 2. Outcomes of interest between treated and controlled groups at different time stages
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Note: This figure displays comparisons of leverage (deferred compensation balance) between treated and controlled groups. Firms in
states with tax increases are categorized as the treated group while firms in adjacent states are categorized as the controlled groups.
The year when tax increases happen is denoted as “t = 0", and for any positive integer n, “t = n” means n years after tax increases, and

“t = -n” means n years before tax increases.

Difference-in-differences regressions are
implemented with control variables and settings as
discussed in subsection 3.3. Table 7 displays
the mean values of all the variables for control and
treatment groups for three-time stages (i.e., one year
before the shock, one year after the shock, and two
years after the shock) and compares the differences
between the control and treatment groups by t-tests.
To help explain the leverage changes, we also add
the rate of change of leverage to the table.

According to the results of t-tests, there is no
significant  difference  of leverage between
the control and treatment group before tax
increases; the difference becomes significant one
period after the shock and becomes insignificant
again two periods after the shock. It was noted that
the average leverage values before and after shock
are unchanged. However, the average change rate of
leverage for treated firms increases dramatically. By
checking other descriptive statistics of treated firms’
leverage before and after the shock, it is found that
the median of leverage for treated firms becomes
larger after the shock, and firms with small values of
leverage are more sensitive to tax increases. This
helps to explain why the change rate of leverage can
become so large. For example, with an initial
leverage of 0.001, the after-shock leverage becomes
0.2, which will make a change rate of 199.

Although there are preexisting significant
differences in deferred compensation balances
between control and treatment groups one period
before and after the shock of tax increases,
the differences are relatively constant across time,
which implies that both groups’ deferred
compensation balances are changing similarly. But in
two periods after the shock (i.e., one period after
the leverage change), the significance of the
difference has been raised to a higher level.

Most of the other control and explanatory
variables have no significant differences between
the two groups, which makes the two groups good
counterfactuals to each other in terms of leverage
and deferred compensation changes.

Table 8 displays the results of difference-in-
differences regressions on leverage. The model in
column 1 compares the changes in average leverage
before and after the real shock of tax increases
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between treatment and control groups.
The coefficient of the difference-in-differences term
is significantly positive, which means that
the average leverage of treated firms after-tax shock
is 1.5% larger than that of controlled firms.
The model in column 2 runs the difference-in-
differences regression around a placebo shock that
“happens” two years before the real tax shock.
The insignificant coefficient of the interactive term
demonstrates parallel trends between the two
groups before the tax shock. Thus, the causal effect
of tax increases on the increase in leverage can be
interpreted. Column 3 displays the results of
another test for placebo shock two vyears after
the real tax shock. The insignificant coefficient of
the interactive term implies that the parallel trend
continues after the real tax shock.

Table 9 displays the results of difference-in-
differences regressions on deferred compensation.
The model in column 1 compares the changes in
deferred compensation balances before and after the
shock of tax-motivated leverage increases between
treatment and control groups. The difference-in-
differences term is significantly positive, the value
of which means that the average deferred
compensation balance of treated firms is $127,504
higher than that of controlled firms. Considering
the difference in mean leverage between the two
groups after the tax shock in Table 8, it is inferred
that a 1% increment of tax-motivated leverage can
lead to a $85,000 increment in deferred
compensation balance for next year. The model in
Column 3 tests the effects of tax shock on deferred
compensation. The insignificant coefficient of
the difference-in-differences term implies that tax
increases have no effects on variations of deferred
compensation in the next year, nor do the firms
react to foreseeable future leverage changes caused
by tax increases. The tests for placebo shocks two
years before and after the real leverage shock also
generate insignificant coefficients of difference-in-
differences terms. It demonstrates that treated and
controlled firms start off and continue with parallel
trends before and after the leverage shock, which
confirms the causal effects of leverage changes on
increments of deferred compensation balance.
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Table 7. T-tests

. Control Treatment Difference
Variable ) 2 1)-(2) p-value

Pre-treatment (t = -1)
Book value leverage 0.20 0.22 -0.02 0.36
A Leverage 0.80 0.15 0.65 0.23
Deferred compensation (thousand) 477.13 583.52 -106.40 0.04**
Altman Z 4.91 4.60 0.31 0.39
Tobin’s Q 1.71 1.61 0.10 0.34
ROA 0.07 0.05 0.02 0.05*
Tangibility 0.22 0.24 -0.02 0.29
Liquidity constraints 0.26 0.21 0.05 0.22
Growth opportunity (3-year sales growth rate) 0.12 0.07 0.05 0.00%**
Firm size 7.33 7.58 -0.25 0.09*
Executive age 52.61 52.17 0.43 0.18
Executive tenure 6.93 6.06 0.87 0.01**
CEO dummy 0.18 0.18 -0.00 0.94
CFO dummy 0.19 0.19 -0.00 0.90
Other executives dummy 0.63 0.63 0.00 0.87
Non-performance-based compensation 1113.25 1,346.71 233.46 0.01%*
(thousand)

Post-treatment (t = 1)
Book value leverage 0.19 0.22 -0.03 0.02%*
A Leverage 0.26 141.37 -141.11 0.06*
Deferred compensation (thousand) 498.18 630.97 -132.79 0.02%*
Altman Z 4.28 4.20 0.08 0.79
Tobin’s Q 1.45 1.37 0.08 0.39
ROA 0.04 0.05 -0.02 0.13
Tangibility 0.22 0.23 -0.01 0.52
Firm size 7.39 7.74 -0.35 0.02**
Liquidity constraints 0.25 0.30 -0.04 0.28
Growth opportunity (3-year sales growth rate) 0.09 0.09 0.00 0.77
Executive age 52.88 52.75 0.13 0.66
Executive tenure 7.14 6.29 0.84 0.01%**
CEO dummy 0.18 0.18 0.00 0.89
CFO dummy 0.20 0.19 0.01 0.76
Other executives dummy 0.62 0.63 -0.01 0.72
Non-performance-based compensation 1,290.65 1,429.37 138.72 0.14
(thousand)

Post-treatment (t = 2)
Book value leverage 0.20 0.23 -0.02 0.13
A Leverage 1.54 16.87 -15.33 0.09*
Deferred compensation (thousand) 490.63 662.08 -171.45 0.007***
Altman Z 4.72 4.27 0.45 0.19
Tobin’s Q 1.64 1.55 0.09 0.36
ROA 0.06 0.05 0.01 0.22
Tangibility 0.21 0.23 -0.01 0.49
Firm size 7.46 7.82 -0.36 0.01*
Liquidity constraints 0.18 0.28 -0.10 0.01*
Growth opportunity (3-year sales growth rate) 0.07 0.09 -0.02 0.10
Executive age 53.33 52.89 0.43 0.16
Executive tenure 7.33 6.08 1.25 0.00%**
CEO dummy 0.18 0.17 0.01 0.53
CFO dummy 0.19 0.20 -0.00 0.96
Other executives dummy 0.63 0.64 -0.01 0.65
Non-performance-based compensation 1,462.55 1,692.16 229,61 0.06%
(thousand)

Note: A Leverage is the change rate of leverage, A Leverage = (Leveraget - Leveraget-1) / Leveragey-1. Firm size is the log value of total
asset. Tangibility is the tangibility ratio constructed as the ratio of fixed to total assets. Growth opportunity is measured by average
growth rate of sales for last three years. Liquidity is a dummy that equals to one if total net cash flow from operating and investing
activities is negative. The year when tax increases happen is denoted as “t = 0”, and for any positive integer n, “t = n” means n years
after tax increases, and “t = -n” means n years before tax increases. Significance at the 10%, 5%, and 1% level is denoted by *, **, and
**+ pespectively.
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Table 8. Difference-in-differences regressions on leverage

Real tax shock Placebo shock
Variable t=0 t=-2 t=2
(03] 2) 3)
Post-treatment -0.009** 0.027%* 0.017%*
(0.047) (0.017) (0.015)
Treatment -0.077%** 0.077%** -0.001
(0.000) (0.001) (0.932)
. L. 0.015%** 0.012 0.003
Difference-in-differences (0.003) 0.414) 0.810)
-0.065 -0.112 -0.012
RoA (0.363) (0.291) (0.798)
P 0.073* -0.009 0.079**
Tangibility (0.093) (0.892) (0.018)
. 0.052%** 0.047%** 0.048%***
Tobin's Q (0.000) (0.001) (0.000)
Altman 2 -0.030%** -0.027%%* -0.030***
(0.000) (0.000) (0.000)
Firm size 0.021%** 0.020%** 0.024%**
(0.000) (0.002) (0.000)
Change in state GDP per capita 0(3%)%) ) ((())_ 51 529) (8%23)
State unemployment rate -0.005% -0.009+ -0.003
(0.002) (0.000) (0.282)
Constant 0.105** 0.124** 0.048
(0.018) (0.028) (0.180)
Observations 1,258 909 1,489
R-squared 0.427 0.391 0.431
Industry fixed effects Yes Yes Yes
State fixed effects Yes Yes Yes
Cluster by state Yes Yes Yes

Note: The year when tax increases happen is denoted as “t = 0”, and for any positive integer n, “t =n” means n years after tax
increases and “t = -n” means n years before tax increases. Robust p-value in parentheses: *** p < 0.01, ** p < 0.05, *p < 0.1

Table 9. Difference-in-differences regressions on deferred compensation

Real leverage shock Placebo shock
Variable t=1 t=-1 t=0 t=3
1) 2 3) “)
Post-treatment -23.783 11.330 11.971 1,156.435%**
(0.419) (0.821) (0.665) (0.000)
Treatment 335.419%** -59.431 320.584%** -29.265
(0.000) (0.103) (0.000) (0.284)

. A 127.504** -66.475 31.052 -8.228
Difference-in-differences 0.043) 0.120) (0.597) (0.850)
Altman Z 11.748 11.051 11.277 11.156

(0.222) (0.262) (0.304) (0.379)
Liquidity constraints -121.681*** -167.473*** -71.530 -145.291%**
(0.010) (0.002) (0.188) (0.021)
3-year sales growth rate -408.505** -490.432%** -369.770%* -469.846%**
(0.013) (0.004) (0.017) (0.003)
Firm size 235.213%%* 232.136%** 228.707%** 264.680%***
(0.000) (0.000) (0.000) (0.000)
Executive age 21.487%** 21.234%** 21.407%** 21.763***
(0.001) (0.000) (0.000) (0.000)
Executive tenure 22.189%** 19.293%*= 23.929%=* 25.524%=*
(0.000) (0.000) (0.000) (0.000)
CEO dummy 302.857*** 337.170%** 315.359%** 280.033***
(0.002) (0.001) (0.000) (0.004)
Other executives dummy -11.272 -14.573 -2.406 -40.998
(0.680) (0.497) (0.925) (0.298)
Non-performance-based compensation 0.038~ 0.044~ 0.050" 0.024*
(0.062) (0.058) (0.039) (0.034)
. . 572.639 1,132.198* -167.055 -219.275
Change in state GDP per capita 0.199) 0.020) 0.661) (0.638)
State unemployment rate -21.774%%* -31.555%** -15.668*** -13.158
(0.001) (0.000) (0.000) (0.338)
Constant -2,367.934 % -2,166.910%** -2,381.547%** -2,564.966%**
(0.000) (0.000) (0.000) (0.000)
Observations 5,612 6,111 6,284 6,495
R-squared 0.189 0.195 0.191 0.191
Industry fixed effects Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes
Cluster by state Yes Yes Yes Yes

Note: The year when tax increases happen is denoted as “t = 0”, and for any positive integer n, “t = n” means n years after tax
increases, and “t = -n” means n years before tax increases. Robust p-value in parentheses: *** p < 0.01, ** p < 0.05, * p < 0.1
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In untabulated results, we also test the
robustness of difference-in-differences regressions
with firm fixed effects, subsamples with different
periods (one with tax increases from 2008 to 2009,
another with tax increases from 2011 to 2012), and
control groups of all the other states without tax
increases. All of them also generate significant and
positive coefficients of the difference-in-differences
terms, which implies that the positive impact of tax-
motivated leverage increases on  deferred
compensation balances still holds when we change
the settings of the tests.

6. DISCUSSION

This paper’s findings contribute to the literature on
the determinants of inside debt. Current literature
mainly focuses on the impact of inside debt on
corporate investment and financing and market
reactions. Whereas studies on the determinants of
inside debt are relatively rare. Nowadays, the
increasing holding of inside debt causes scholars
and managers to wonder about the potential
reasons. This paper examines the inside debt
holdings of all executives (including the CEO, CFO,
and others) from 2006 to 2016 and provides
the first plausible causal link between corporate
leverage and the cost of inside debt.

Among all the potential determinants for inside
debt, the agency cost of debt is the most appealing
one based on Jensen and Meckling’s (1976) theory.
All the studies use leverage as the proxy, which,
however, is confronted with several challenges for
the analyses. First, there are simultaneous effects
between leverage and inside debt. Theoretically,
firms can choose to use inside debt to mitigate
agency cost of debt (Jensen & Meckling, 1976;
Edmans & Liu, 2010). Meanwhile, the utilization of
inside debt will also alter the management risk
attitude and creditors’ perception of firms’ risk-
bearing capacity (Cassell et al., 2012; Wei & Yermack,
2011; Anantharaman et al., 2013). In addition,
leverage has multiple drivers such as tax motivation,
bankruptcy costs, liquidity, and profitability (Miller,
1977; Heider & Ljungqvist, 2012; Leland, 1994;
Hennessy & Whited, 2005; Strebulaev, 2007). It is
hard to disentangle the effects of leverage from
those of other possible variables.

Therefore, without a good research method
design, leverage by itself as a measure of agency
cost of debt is ambiguous and oversimplified. Some
empirical studies provide skeptical views on
the effects of leverage on inside debt holdings: Cen
(2011) documents a nonlinear relation between CEO
inside debt holdings and firm leverage; Na (2014)
finds no significant relation between leverage and
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