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Corporate Tax Aggressiveness and the Role of Debt 

“Any one may so arrange his affairs that his taxes shall be as low as possible; he is not bound to choose 

that pattern which will best pay the Treasury; there is not even a patriotic duty to increase one's taxes.” 

Judicial Opinion, Judge Learned Hand, Helvering v. Gregory, 69 F.2d 809, 810-11 (2d Cir. 1934) 

“Over and over again courts have said that there is nothing sinister in so arranging one's affairs as to 

keep taxes as low as possible. Everybody does so, rich or poor; and all do right, for nobody owes any 

public duty to pay more than the law demands: taxes are enforced exactions, not voluntary 

contributions.” Judicial Opinion, Judge Learned Hand, Commissioner v. Newman, 159 F2d 848 (1947) 

The incentives to avoid paying income taxes are understandable since more than a third of the 

firm’s profits can potentially be taken away by the State through taxes. Over the last two decades, the tax 

departments of U.S. corporations have become active profit centers with annual targets for effective tax 

rates and tax savings (Novack, 1998; Hollingsworth, 2002; Clark, Martire, and Bartolomeo, 2000) and 

determining ways to shelter income in order to avoid taxes is, thus, their primary activity.  Theoretical 

papers that derive a firm’s optimal level of income sheltering (e.g., Slemrod, 2004; and Desai and 

Dharmapala, 2009)) typically consider an all-equity firm. These models offset the tax benefits of 

sheltering with assumed expected costs of sheltering. Sheltering activities need not necessarily be deemed 

illegal by regulatory authorities and, therefore, the expected costs of sheltering is determined by the 

probability of detection, the potential penalties if found guilty, and the loss of reputation and prestige. We 

choose an alternative approach by considering a levered firm and propose that a firm’s optimal level of 

sheltering will depend on the level of debt in the firm. We use the terms tax aggressiveness, sheltering, 

and avoidance interchangeably and will define them later. 

There are several ways in which the presence of risky debt in the firm’s capital structure can 

affect its ability to shelter income. First and most obvious is the fact that debt reduces taxable income and 

thereby may reduce the incentive to shelter income. Second, since the benefits of sheltering do not accrue 

in bankruptcy, there are fewer states in which the firm can shelter. Third, creditors such as banks and 

institutional debtholders monitor firm activities, which will reduce the ability of the firm to shelter 

income.  

We derive the optimal level of sheltering for a firm with a given level of debt in a simple two-

date, single-period model in which a firm manager with an equity stake in the firm maximizes her payoff. 
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The debt in the firm is risky and, therefore, bankruptcy is possible. We assume that bankruptcy is more 

costly to the manager since she bears additional personal and possibly non-pecuniary costs if the firm 

goes bankrupt. Further, only the manager observes the true cash flow and others observe only the cash 

flow that is reported by the manager.  

First, we consider a setting where the manager is also the owner of the firm and decides whether 

and how much of the pre-tax income to shelter from taxes. We assume that the owner-manager must 

determine ex ante the optimal amount to shelter in the next period. This assumption is reasonable since 

shelters are sophisticated financial products and require considerable time to materialize and generate 

benefits. Since the sheltering decision is made before cash flows are realized and outsiders, including 

debtholders, observe only the reported cash flows that have already been reduced by sheltering, sheltering 

increases the number of states in which the firm is bankrupt.  Further, all sheltering activities are revealed 

if the firm goes bankrupt and all benefits from sheltering are lost.
1
 The optimal level of sheltering is 

determined by the tradeoff between the reduction in taxes from sheltering and the increased likelihood of 

bankruptcy that comes from sheltering.  

We then consider the case of a diversely owned firm in which the manager owns an equity stake. 

In this setting, the manager can shelter income from taxes to the benefit of all shareholders but can also 

divert part of the sheltered income for her sole use. Since we assume that diversion happens only out of  

sheltered income, on the one hand, the manager wants to shelter more in order to be able to divert more 

but, on the other hand, she must shelter only up to the point where the risk of bankruptcy is not too high. 

The optimal sheltering level for the manager is thus a trade-off between her benefits in the form of tax 

savings and diverted income and the increased likelihood of bankruptcy.  

In both the owner-manager and diversely owned firms, we show that the optimal level of 

sheltering is decreasing in the level of debt as long as the increase in the likelihood of bankruptcy is 

                                                                        
1
 There are several reasons to assume that it is difficult for the manager or the firm to retain the benefits of sheltering 

in the state of bankruptcy. First, in bankruptcy, all payments to the firm’s executives become subject to the approval 

of the bankruptcy court. Further, since the IRS is a senior claimant on the assets of the bankrupt firm, taxes shown to 

be “evaded” must be returned to the IRS, i.e. there can be no waiver of such dues. Second, anecdotal evidence 

indicates that bankrupt or financially troubled firms (e.g., Enron) are subjected to greater scrutiny and it is likely that 

tax avoidance activities will be revealed. 
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sufficiently high. We also show the optimal level of sheltering in a levered firm is increasing in the 

manager’s equity ownership only as long as the increase in the likelihood of bankruptcy is not too high.  

We test the predictions of our model on a large sample of U.S. firms over the period 1986-2012. 

The findings from our empirical analysis are largely consistent with the predictions of our theory. We find 

strong evidence that leverage relates negatively with the level of tax sheltering; and that it is increasing in 

the firm CEO’s alignment incentives. These findings are robust to alternative measures of sheltering and 

leverage and to the inclusion of firm fixed effects to control for endogeneity arising from time invariant 

unobserved variables. Our theoretical framework assigns a crucial role to the likelihood of bankruptcy. In 

support, we find that the negative effect of debt on tax sheltering is amplified in riskier firms. The 

negative sheltering-relation is weaker for larger, better governed, and more profitable firms as well as 

firms that are in the “public eye”. To show that basic findings are robust to corrections for endogeneity 

arising from time-varying unobserved variables, simultaneity of leverage and tax aggressiveness, and 

reverse causality, we show that they hold in a quasi-natural experiment using changes in the U.S. 

Bankruptcy Code in 2005.  

We also present findings that are consistent with indirect implications of our theory. In our 

theoretical framework, we assume that sheltering increases the number of bankruptcy states and thus a 

firm can obtain the benefits of sheltering in fewer states. This possibility may lead the firm to shelter a 

larger proportion of its income. We find weak evidence that while leverage reduces sheltering, it 

increases the proportion of income that is sheltered. Finally, we present some finding on how tax 

sheltering activities affect firm value. Our analysis indicates that, in general, tax sheltering activities 

reduce firm value. 

The terms tax sheltering/avoidance/aggressiveness that we use interchangeably have specific 

connotations in our setting. Hanlon and Heitzman (2010) define tax avoidance to be a continuum of 

activities that enable corporations to reduce taxes. At one extreme of this continuum are perfectly legal 

activities such as the purchase of tax-exempt bonds, while at the other end, are egregiously abusive tax-

saving transactions such as the use of prohibited tax-shelter products, transfer mispricing etc., which will 



- 6 - 
 

surely result in fines and penalties against the firm if detected by the IRS. The activities that we refer to as 

tax sheltering/avoidance/aggressiveness are between these extremes. These activities are generally based 

on a weaker set of facts and are often undertaken after a rigorous reading of the tax laws. Therefore, it is a 

priori not clear whether these activities will be deemed illegal or even detected.
2
  

The main contribution of our paper is to highlight the role of corporate leverage as a determinant 

of tax aggressiveness. In addition to the examining the effects of the bankruptcy risk engendered by debt, 

we also explicitly consider a manager’s incentives to divert a portion of the sheltered income for personal 

consumption.  To the best of our knowledge, there is no theoretical paper that considers both these 

aspects. Slemrod (2004) was one of the first theoretical papers to analyze the corporate tax avoidance 

decision in an agency-theoretic framework but did not consider the role of debt.
3
 Desai, Dyck and 

Zingales (2007) (DDZ) present a theoretical framework to explain the cross-sectional variation in 

managerial diversion They model an all-equity firm and, thus, cannot offer insights into the effects of 

bankruptcy and shareholder-bondholder agency problems on tax aggressiveness. The working paper by 

Joulfaian (2011) includes debt in the analysis but ignores the shareholder-bondholder agency problem. 

Desai and Dharmapala (2009) analyze tax avoidance as a function of the efficacy of the firm’s corporate 

governance but do so only for the all-equity firm. 

Empirical studies generally include leverage as a control variable in explaining the cross-sectional 

determinants of tax avoidance/ aggressiveness and, therefore, there is only indirect evidence on how the 

presence of debt affects tax avoidance behavior.
4
 Furthermore, the evidence is mixed. Gupta and 

                                                                        
2
 Corporate tax shelters are examples of tax aggressiveness. The US Government Accountability Office defines 

abusive tax shelters as “very complicated transactions promoted to corporations and wealthy individuals to exploit 

tax loopholes and provide large, unintended tax benefits.” The IRS detects such a shelter only after it has been used 

by many and has resulted in significant reduction in tax collection. 
3
 Following Slemrod (2004), Chen and Chu (2005) study corporate tax evasion and show that when avoidance is 

costly to the manager, the optimal wage contract of the principal-agent framework turns out to be inefficient. 

Crocker and Slemrod (2005) use a costly state falsification framework and demonstrate that penalties on tax evasion 

imposed directly on tax manager are more effective in curbing evasion that those on the firm. 
4
 A recent paper by Hasan et al (2013), however, considers a somewhat different aspect of the relation between 

leverage and tax avoidance. The study shows that firms that have higher levels of tax avoidance incur a higher cost 

for bank debt. While the negative effect of debt on tax avoidance that we show is not inconsistent with the finding in 

Hasan et al, our approach differs from theirs in important ways. We propose and empirically show that higher 

leverage results in lower tax aggressiveness whereas Hasan et al implicitly assume the opposite direction of 

causality. While these two approaches are not mutually exclusive, we believe that a firm’s capital structure is likely 
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Newberry (1997) and Rego and Wilson (2012) find that firms with high leverage ratios are associated 

with lower effective tax rates, which is consistent with higher tax avoidance. Wilson (2009) and Lisowsky 

(2010), on the other hand, provide evidence that tax shelter firms are associated with lower leverage 

ratios. Our empirical findings add several empirical insights to this strand of literature. First, we provide 

strong evidence for a negative relation between tax sheltering and leverage. Second, by showing that the 

negative leverage-sheltering relation is weaker for high risk firms, we highlight the importance of 

bankruptcy considerations in determining the level of sheltering.  

Our study also contributes to the literature that examines the relationship between corporate 

governance and tax avoidance.
5
 Following Slemrod (2004), there have been a number of papers on the 

interaction of firm-level corporate governance with the decision to avoid taxes (e.g., Desai and 

Dharmapala, 2006; Desai, Dyck and Zingales, 2007; Rego and Wilson, 2012; Armstrong et al, 2012). 

Citing examples of firms such as Enron, Parmalat, and Tyco, researchers have argued that strong 

complementarities exist between tax avoidance and managerial rent-seeking. The cost of indulging in one, 

reduces the cost of another (Desai, 2005; Desai and Dharmapala, 2006; Desai, Dyck and Zingales, 2007). 

Desai and Dharmapala (2009) address the issue of whether tax avoidance activities advance shareholders’ 

interests and argue that while tax avoidance may enhance shareholder value by saving tax outflows, such 

savings may be offset by higher opportunities for managerial diversion of the firm resources. They further 

suggest that better-governed firms are more likely to be able to retain the benefits of tax avoidance. Their 

empirical tests support the hypothesis that tax avoidance enhances firm value only in well-governed 

                                                                                                                                                                                                                                       

to be a long-term decision whereas tax avoidance decisions will vary from period to period. In other words, it is 

more likely that managers decide on tax avoidance activities taking the firm’s leverage as given.   
5
 The link between tax avoidance and corporate governance dates back to the year 1909 when corporate income tax 

was introduced in the U.S. One of the key reasons for introducing the new tax on corporate income was to address 

corporate governance issues. There was concern that the corporations would not provide accurate financial 

information to shareholders as there was a marked absence of effective corporate governance mechanisms. Since tax 

returns had to be filed with on a regular basis, verification of the firm’s true income became much easier (at that 

time, tax returns were public documents). President William Taft, in his June 16, 1909 speech on the introduction of 

corporate taxation said “Another merit of this tax (the federal corporate excise tax) is the federal supervision which 

must be exercised in order to make the law effective over the annual accounts and business transactions of all 

corporations. While the faculty of assuming a corporate form has been of the utmost utility in the business world, it 

is also true that substantially all of the abuses and all of the evils which have aroused the public to the necessity of 

reform were made possible by the use of this very faculty. If now, by a perfectly legitimate and effective system of 

taxation, we are incidentally able to possess the Government and the stockholders and the public of the knowledge 

of the real business transactions and the gains and profits of every corporation in the country, we have made a long 

step toward that supervisory control of corporations which may prevent a further abuse of power.” 
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firms. This is consistent with Wilson (2009) who finds that the benefits of engaging in tax shelters accrue 

to shareholders of well-governed firms only. Some researchers propose that firms, like individuals, differ 

in their preference for undertaking risky tax avoidance and have stressed the need for identification of 

determinants of tax avoidance (Slemrod, 2004; Hanlon and Heitzman, 2010). Our study contributes to this 

literature by highlighting the role of leverage as an important determinant of tax aggressive behavior.   

Our findings on the relation between managerial equity ownership on tax sheltering adds to the 

literature by highlighting the importance of debt in this relationship.  Desai and Dharmapala (2006) study 

finds that higher incentive compensation reduces tax avoidance and that this relationship is driven 

primarily by poorly-governed firms. This is in contrast to Hanlon, Mills, and Slemrod (2005) and Rego 

and Wilson (2012) who find a positive association between equity risk incentives and tax aggressiveness, 

but find no variation by firm-level corporate governance. Armstrong et al (2012) provide evidence that 

CEO’s equity risk incentives are positively associated with tax avoidance primarily in the right tail of the 

tax avoidance distribution. Our findings add to this literature by showing that the negative leverage-

sheltering relation is weaker when the CEO has greater alignment incentives and, furthermore, alignment 

incentives have no effect on sheltering in the absence of debt.  

Finally, our findings also add to the literature on the role of debt as a monitoring mechanism. 

Debt helps discipline management because default allows creditors the right to force the firm into 

bankruptcy (Harris and Raviv, 1990). Debt contracts usually contain detailed covenants and other 

restrictions that limit managerial flexibility in most operating decisions. Cremers et al (2007) show that 

bond-holder and equity-holder conflicts are mitigated through bond covenants. Studies also show that 

bankruptcy is costly to the firm (Ang, Chua and McConnell, 1982; Lawless and Ferris, 1997; Altman, 

1984; Altman and Hotchkiss, 2006), but it is “costlier” to the manager because she bears non-pecuniary 

costs (Gilson, 1989; Gilson and Vetsuypens, 1993; Hotchkiss, 1995; Betker, 1995; Ayotte and Morrison, 

2007). There are also many papers that examine the monitoring role of debt and debtholders’ involvement 

in firm governance (Gilson, 1989; Gilson and Vestyupens, 1993; Kroszner and Strahan, 2001; Byrd and 
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Mizruchi, 2005; and Nini et al, 2012). Our finding that the presence of debt is associated with lower 

levels of tax sheltering identifies another aspect of the monitoring role of debt. 

The article is organised as follows: Section 1 presents the model, Section 2 discusses the data 

sources, Section 3 presents univariate statistics, Section 4 summarizes empirical results, and Section 6 

offers some concluding remarks. 

1. The model 

Consider an all-equity firm that has access to an investment opportunity requiring an investment 

of I at time t = 0, which we assume must be raised through debt with face value D. The debt must be 

repaid at time t = 1 when the payoffs from the investment are realized and the firm ends. The stochastic 

payoff from investing I is y, which has a cumulative distribution function F(.) and a density function f(.). 

We assume that the true payoff is observable to the manager alone.
6
 Debt is risky since the payoff y may 

not be sufficient to repay the debt in full.
7
 All agents are risk neutral and the risk-free rate is zero. 

The presence of corporate taxes reduces the payoff to equity, which creates incentives to shelter 

some part of the firm’s taxable income. We assume that there are no direct costs to sheltering income 

except, as we explain shortly, sheltering increases the probability of bankruptcy; and all sheltering 

benefits are lost if the firm goes bankrupt.
8
 Let s denote the dollar amount to be sheltered at time t = 1 and 

assume that it is determined by the manager in t = 0 based on her expectations of the future cash flow y 

and the probability of bankruptcy. Once the payoff y is realized in t = 1, the manager shelters the amount 

s and uses the remaining cash flow y – s to pay back the debt-holders. In other words, the firm goes 

bankrupt if and only if Dsy  .
9
 Note that since only y – s is available for paying bondholders, 

sheltering increases the number of states in which the firm is bankrupt. As we will show shortly, we do 

                                                                        
6
 This is an important assumption since, without it, the manager will not have the incentive to avoid taxes and divert 

funds for personal consumption because these activities will be detected. This assumption is common in models of 

agency (Grossman and Hart, 1982) and the literature on tax avoidance (Desai and Dharmapala, 2006; Desai, Dyck 

and Zingales, 2007; and Crocker and Slemrod, 2005). 
7
 For simplicity and given the single-period framework, we assume that default leads to bankruptcy and necessarily 

implies liquidation under Chapter 7 of the U.S. Bankruptcy Code and Chapter 11 reorganization is not reasonable. 
8
 The case can be extended to include direct costs of sheltering including the probability of detection and penalties. 

9
 We note here that our results go through if we define s as a proportion of y. 
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not explicitly model the (personal and non-pecuniary) costs that the manager bears in bankruptcy, but our 

framework implies that the manager tries to avoid bankruptcy.  

In the above simple framework, we analyze two cases. In the first case, the manager is also the 

owner of the firm and, therefore, she has the incentive to shelter income from taxes but not to divert cash 

flows for perquisite consumption. In the second setting, there is separation between firm ownership and 

control – the firm ownership is diffuse and the manager owns a fraction of the firm’s equity. In this case, 

the manager may shelter income from taxes as well as divert a portion of the sheltered income for 

perquisite consumption.  

1.1. The owner-manager case 

In the setting of an owner-manager firm, the manager is not able to recover the proceeds from her 

sheltering activities in case of bankruptcy. The loss of sheltering proceeds in bankruptcy imposes a cost 

on sheltering as sheltering increases the number of states in which the firm goes bankrupt and sheltering 

benefits are lost. In other words, the benefits of sheltering exist only in the non-bankruptcy states.
10

  

At t = 0 the owner-manager chooses the level of sheltering that maximizes her payoff. We have 

assumed that the level of debt in the firm D is exogenously given. A more general setting would have 

both s and D as the manager’s choices. We have considered this possibility and find that including the 

debt level as a choice significantly increases analytical complexity without changing the predictions 

regarding sheltering. Therefore, we present the simple case where the manager needs to choose only the 

sheltering level. 

)](1][)1)([(max 0 DsFstDsyV OM

s
                                        (1) 

Equation (1) implies that the manager receives a payoff only when the firm is not bankrupt and 

this payoff consists of the after-tax value of equity (y – s – D)(1 – t) and s, the entire proceeds from 

                                                                        
10

 In view of the greater scrutiny into financial transactions of firms that file for bankruptcy, this assumption is 

reasonable. There is anecdotal evidence (Enron and Tyco) that tax avoidance activities of financial troubled 

corporations are revealed due to increased investigations. After the initiation of the bankruptcy process, the IRS is a 

claimant on the assets of the firm. Further, taxes that can be shown to be evaded can also be recovered in full.  
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sheltering. For computational simplicity, we allow for tax shields on the entire amount of debt D, rather 

than on the interest component only. In unreported results, we confirm that our results go through when 

we assume that only the interest is tax deductible. The first-order condition for the optimal level of 

sheltering s* is  

 ])1)()[(( ** tstDyDsht  .                                                           (2) 

In equation (2), )](1/[)()( dsFDsfDsh   is the hazard rate. In the context of our 

model, the hazard rate represents the increase in the probability of firm bankruptcy for a $1 increase in tax 

sheltering, conditional on the fact that the firm is presently solvent. To ensure that the s* is a maximum, 

we assume that 0)('  Dsh .
11

 The left hand side of the first-order condition represents the tax saving 

obtained by sheltering an extra dollar. The right hand side captures the expected cost of sheltering, which 

is the expected loss of sheltering benefits from the additional dollar of sheltering.  

Our objective is to determine the relation between debt level and tax aggressiveness as measured 

by s*. The presence of risky debt in the capital structure can reduce or increase the level of sheltering and 

we show that the direction of the relation depends on how increasing sheltering affects the probability of 

bankruptcy. Since debt reduces the number of (non-bankruptcy) states in which the owner-manager can 

benefit from sheltering, the manager has the incentive to shelter more in the non-bankrupt states, which 

suggests a positive relation between debt and s*. Alternatively, since higher debt also implies greater tax 

shields and all sheltering benefits are lost in bankruptcy, higher leverage should reduce the manager’s 

incentives to resort to costly tax avoidance activities (Graham and Tucker, 2006). In the above 

maximization problem, the level of debt D is exogenous. Then, assuming that s* is an interior optimum, 

the first-order condition can be represented as ),( * DsG = 0, where ),( * DsG  is an implicit function of 

the optimal level of sheltering s* and D. Applying the Implicit Function Theorem leads to the following 

proposition on the relation between optimal level of sheltering and the debt level. (All proofs are in 

Appendix A): 

                                                                        
11

 The assumption of an increasing hazard rate is satisfied for a host of distributions such as the uniform, 

exponential, the gamma and Weibull with degrees of freedom parameter less than 1 (Grossman and Hart, 1982). 
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Proposition 1: The relation between the optimal level of sheltering s* and the debt level D is negative if 

and only if 0])1)()[((' **  tstDyDsh  and  
])1)([(

1

)(

)('
**

*

tstDy

t

Dsh

Dsh









. 

The term )(/)(' ** DshDsh  , which is the derivative of the natural log of h(s* + D), 

represents the relative change in h(.). Intuitively, the condition implies that the relation between the debt 

level and the optimal level of sheltering is negative if the marginal effect of an extra dollar of sheltering 

on the likelihood of bankruptcy (the hazard rate) is sufficiently large. In other words, given the 

assumption of increasing hazard rate, if the hazard rate increases fast enough, the leverage-sheltering 

relation is negative. The condition also implies that leverage is effective in reducing tax aggressiveness 

only when the manager’s perceived probability of the firm going bankrupt, captured by the 

term )(/)(' ** DshDsh  , is significantly high. The empirical evidence that we present later in the 

paper consistently indicates that the relation between debt level and tax sheltering is indeed negative. 

1.2. The case when ownership and control are separate  

We now assume that the manager is a shareholder in the firm and owns a fraction λ, 0 < λ < 1, of 

the equity of the firm. While the manager’s interests are partly aligned with shareholders’, the manager 

now has the opportunity and the incentive to divert a part of the sheltered income to her personal 

advantage and share only the remaining sheltered income with the outside shareholders. We assume that 

diversion takes place out of only the sheltered income.
12

 Let k, 0 < k < 1, be the fraction of sheltered 

income that the manager chooses to divert. Unlike the owner-manager case, now we also assume that the 

manager incurs  a non-monetary cost B, B > 0, in case the firm goes bankrupt. Both k and B are 

exogenously given and constant.
13

 The assumption of a fixed bankruptcy cost B to the manager is for 

computational simplicity. We obtain qualitatively similar results when, as in Desai, Dyck and Zingales 

(2007), we include a penalty on tax sheltering.  
                                                                        
12

 Our assumption is different from that in Desai, Dyck and Zingales (2007), who allow for the possibility of 

diversion out of the true payoff, which also has the effect of reducing taxable income.  
13

 The proportion of diversion, k, should also be optimally chosen by the manager. However, our focus is on the 

relation between sheltering and leverage. However, we will examine how the optimal level of sheltering relates to 

changes in k. 
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In the above setting, the manager chooses the s which maximizes the following: 

 )()](1}[)]1()1)([({max 0 DsBFDsFskkstDsyV M

s
            (3) 

The first order condition is given by 

 BDshkskstDsyDshkkt )(})]1()1)([(){()( *****         (4) 

The left hand side of the equation (4) is the marginal benefit of sheltering a dollar of income. 

Since sheltering also enables the manager to divert income, the marginal benefit is given by her share in 

the savings in taxes less the amount diverted plus the entire amount diverted, which is not shared with the 

other shareholders. The right hand side is the marginal cost of sheltering an additional dollar of income. 

Increasing sheltering increases the probability of bankruptcy in which the manager not only risks losing 

what she could have earned in the non-bankrupt state, but she also incurs the non-pecuniary costs B. 

Again, using the first-order condition to define the implicit function ),( * DsG , setting it equal to 

zero, and using the Implicit Function theorem we analyze the relation between the optimal level of 

sheltering s
*
 and the debt level D in Proposition 2 (proof in Appendix A): 

Proposition 2: The relation between the optimal level of sheltering s* and the debt level D is negative if 

and only if
]*)}1(*)1)(*{([

)1(

)*(

)*('

BkskstDsy

t

Dsh

Dsh













. 

The interpretation of the condition in the above proposition is similar to that in Proposition 1.  

The next proposition establishes the relation between s* and the manager’s share in the firm’s equity. The 

proof is in Appendix A. 

Proposition 3: The relation between the optimal level of sheltering s
* 

and the manager’s share in the 

firm’s equity λ is positive if and only if 
)]1()1)([(

)(
**

*

kstDsy

kt
Dsh




  

Intuitively, one would expect the relation between the level of sheltering and manager’s share in 

equity to be positive since a higher share in ownership results in better alignment of the manager’s and 
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shareholders’ interests, giving the manager incentives to enhance firm value by reducing total tax 

outflows. The proposition above shows that the positive relation holds only if the hazard rate is not too 

high. If the likelihood of bankruptcy is sufficiently high, she would still choose not to avoid taxes 

aggressively, despite high alignment of interests. 

In the following sections, we test some of the model’s implications on a dataset of US firms. 

2. Sample and variable description 

2.1. Sample description  

Our initial sample consists of all U.S. firms listed in Compustat for the period 1986 – 2012. We 

obtain data on executive compensation from Execucomp and on institutional ownership from 

CDA/Spectrum. We exclude financial firms and utilities (SIC codes 4900 – 4999 and 6000 – 6999, 

respectively) from the sample.  Our main sample consists of 66,198 firm-years (9,648 unique firms) over 

the period 1986-2012. The subsample which includes the executive compensation variables consists of 

16,621 firm-year observations and is available for the period 1993 – 2012. Detailed definitions of all 

variables are in Appendix B. 

2.2. Tax aggressiveness measures 

We define two variables to capture a firm’s tax aggressiveness. First, we use a measure suggested 

by Manzon and Plesko (2002) that attempts to capture the difference between the income a firm reports to 

its shareholders based on Generally Accepted Accounting Principles (GAAP) and the one it reports to the 

income tax authorities based on tax laws. Since income reported to tax authorities is not directly 

observable, it is imputed by dividing the tax expense reported by the firm in its financial statements by the 

top statutory corporate tax rate. Using 35% as the top statutory tax rate we compute the difference 

between the domestic pre-tax financial income and the imputed taxable income as 

TXFED/0.35 - PIFO-PI   SpreadUnadjusted   
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where the first two terms are pre-tax income and foreign pre-tax income, respectively, and TXFED is the 

amount paid in federal taxes for the year. Next we account for inherent differences between book and tax 

accounting that do not represent tax aggressive activities, and compute the variable 

 ESUB- TXO - TXS -  SpreadUnadjusted   SpreadAdjusted   

where TXS represents state income taxes, TXO other income taxes, and ESUB measures unremitted 

earnings in non-consolidated subsidiaries. The three items subtracted from Unadjusted Spread are either 

included in book income and not in tax income or vice-versa and, therefore, can affect the gap for reasons 

unrelated to tax aggressiveness. Finally, we define our main tax aggressiveness variable as 

AT /   SpreadAdjusted  Gap Tax Book   

where AT represent the firm’s total assets.
14

  In order to avoid including firms with tax losses, which may 

have very different tax aggressiveness incentives compared to firms with a positive tax liability during the 

year, we only keep in the sample firms that report a positive current tax expense in a given year (Desai 

and Dharmapala, 2006). 

Our second measure of tax aggressiveness is designed to capture the percentage of a firm’s true 

income that is sheltered. For this purpose, we compute the ratio Unadjusted Spread to pre-tax book 

income (PI in Compustat), and the ratio of Adjusted Spread to pre-tax book income.
 15

  

2.3. Variables to measure firm leverage and firm value 

The main variables of interests are a firm’s leverage and value. We define Leverage as the book 

value of debt divided by the book value of assets minus the book value of common equity plus the market 

                                                                        
14

 Book Tax Gap has been widely used and interpreted as evidence of tax avoidance/ sheltering behavior (Mills, 

1998; Desai, 2003, 2005; Manzon and Plesko, 2001; Mills, Newberry and Trautman, 2002). Similarly, the U.S. 

Department of Treasury White Paper titled ‘The Problem of Corporate Tax Shelters’ (1999) identified large and 

increasing book-tax gaps and interpreted them as evidence suggesting the increased use of tax shelters by 

corporations. 
15

 The denominator in this measure is a noisy measure of the “true” pre-tax income since it is already reduced by 

what the manager has managed to “divert”.There are several reasons for such noise. First, a firm’s taxable income is 

not directly observable. Second, estimating it by grossing up the reported tax expense ignores the tax impact of the 

exercise of non-qualified stock options (ESOPs), resulting in an overestimation of imputed taxable income. This is 

made worse given the fact that tax deductions arising out of stock option exercises are significant. For details on 

measurement errors arising out of estimating taxable income out of financial statement data, see McGill and Outslay 

(2002, 2004) and Hanlon (2003). 
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value of equity. We measure the firm’s value with Tobin’s q, computed as book value of debt plus market 

value of common equity divided by book value of assets.  

2.4. Control variables 

In our multivariate analysis, we control for a variety of firm characteristics. Size is the firm’s total 

book assets, while Profitability is a dummy that takes a value of 1 if the firm reports a positive domestic 

pre-tax book income for the year.  We include the variable ROA Volatility to capture the risk associated 

with a firm’s profitability, and compute it as the standard deviation of the firm’s return on assets for the 

previous six years with a minimum of three observations. 

Our measure of tax aggressiveness, Book Tax Gap, could be affected by earnings management on 

the part of managers. Any upward smoothing of income could result in overstatement of our measure. In 

order to control for this effect we include in our analysis the variable Total Accruals, computed as in 

Bergstresser and Phillipon (2006) (see Appendix B).
16

  

Following Manzon and Plesko (2002) we also include as control variables the lagged Book Tax 

Gap, the pre and post 1993 values for goodwill, annual Sales Growth, the absolute value of the firm’s 

foreign income, a dummy for Net Operating Losses (NOLs), change in NOL carry-forwards, change in 

post-retirement obligations and the ratio of net to gross property, plant and equipment and total assets.   In 

order to test whether tax aggressiveness is associated with asset opacity we include the variable 

Intangibles, which is the dollar value of the firm’s intangibles scaled by total assets. Since extant 

literature shows that firms that report high R&D expenses shelter more income from taxes and set up 

more tax haven operations (Desai, Foley and Hines, 2006), we also include the variable R&D, measured 

as the ratio of R&D expense to total assets.  

Hanlon and Slemrod (2009) and Austin and Wilson (2013) argue that tax avoidance activities 

have a reputational cost. In order to capture potential reputational costs of tax aggressiveness arising out 

of being in public glare, we include the variable Advertising, computed as the ratio of advertising expense 

                                                                        
16

 If we use discretionary accruals (Jones, 1991), the (unreported) results do not change significantly, 
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to total assets. We also capture a firm’s prestige with the variable Fort500 Dummy, which takes a value of 

1 for firms in the Fortune 500 list, and zero otherwise (Meneghetti and Williams, 2013). 

Our main variable for firm governance is %Institution, measured as the percentage of the firm’s 

outstanding shares held by institutional investors using the 13F filings data from the CDA/Spectrum 

database. Finally, in order to capture the manager’s incentives alignment with the firm’s shareholders we 

compute the variable Stock Option Ratio, defined as the ratio of the Black-Scholes value of stock options 

granted to the CEO and the sum of her salary, bonus and stock options.
17

 

3. Descriptive statistics 

Table 1 reports the descriptive statistics for the whole sample. The main independent variable, 

Book Tax Gap, has a mean of -0.265 and a median of -0.006.
18

 The average firm in our sample has a 

leverage of 15.9% and total assets of $1.234 billion. The size variable is skewed, so in the multivariate 

analysis we use the natural logarithm of firm size. Table 2 presents the correlation matrix for the main 

regression variables. The relation between Book Tax Gap and Leverage is weakly positive at 0.002. 

Column 1 suggests that firms with high institutional holdings, large size, lower ROA volatility, higher 

total accruals, high intangibles, low R&D and advertising expenditure and high stock option ratios have 

larger book-tax gaps.  

4. Leverage and tax aggressiveness 

In this section we examine the relation between Leverage and tax aggressiveness in a multivariate 

setting. We first estimate the baseline model where we regress Book Tax Gap on Leverage and the control 

variables on the full sample of 66,198 firm-years. We then control for the effect of CEO alignment and 

include the variable Stock Option Ratio in the base regression. Given the limited data availability on 

managerial compensation in the Execucomp database, the sample size reduces to 16,621. We then 
                                                                        
17

 Another possible measure of managerial incentive alignment could be managerial ownership in the firm. 

However, Morck, Shleifer and Vishny (1988) argue that such a measure could also capture managerial entrenchment 

which would reduce, rather than enhance the manager’s alignment with shareholders. Further, there is little time-

series variation in the ownership measure. Therefore, we focus our attention only on the stock option ratio. 
18

 These numbers are consistent with Desai and Dharmapala (2009). Their measure of tax gap is, however, what in 

this paper we call Unadjusted Spread and is computed as simple difference between domestic pre-tax book income 

and inferred taxable income, without making any adjustments for earnings in subsidiaries and state income taxes. 

Also, their sample size is 4,492, while ours is 66,198.  
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investigate whether the relation between leverage and tax aggressiveness varies across firms with high 

leverage, institutional holdings, size, ROA volatility, accruals, intangibles, and advertising expenses. 

Then we present results using a law change that affected the payoff to debtholders in bankruptcy as a 

quasi-natural experiment that affected the monitoring incentives of bondholders. Next, we measure tax 

aggressiveness as the proportion of the “true” income that is sheltered by the manager and regress it on 

leverage and the control variables. Finally, we present our findings on the effect of leverage, tax 

aggressiveness, and managerial alignment on firm value. Depending on the specification, we use firm as 

well as industry fixed effects. For industry fixed effects, we define industry dummies at the 2-digit SIC 

code level. In all regressions standard errors are robust to heteroscedasticity and are clustered by firm. 

4.1. Baseline Leverage – Book Tax Gap relation         

We first estimate the regression of the Book Tax Gap on Leverage and other control variables, 

which will shed light on the effect of leverage on the firm’s tax aggressiveness (propositions 1 and 2). We 

present the results from this analysis in Table 3. In Table 3, columns one and two present findings with 

industry fixed effects (IFE) and firm fixed effects (FFE), respectively. In columns three (IFE) and four 

(FFE), we present the results after including a dummy variable for high leverage firms. 

The main result from this table is that the coefficient on Leverage is negative and significant at 

the 1% level across all columns indicating that higher leverage is associated with lower tax 

aggressiveness. To gain a perspective on the significance of the effect of Leverage on tax sheltering, we 

note that if the debt level increases from the 25
th
 percentile to the 75

th
 percentile value, the Book Tax Gap 

decreases by 31.56%. When we include the High Leverage Dummy in columns three and four, the 

coefficients on Leverage remain negative and significant. Furthermore, the coefficient on the High 

Leverage Dummy is also significantly negative, which further supports the negative relation between debt 

levels and tax aggressiveness.  

The coefficient on %Institution is always negative and significant, suggesting that higher 

institutional ownership, construed to indicate better governance, deters tax aggressiveness. This reinforces 

the finding that tax aggressiveness may not necessarily be a value-enhancing activity for shareholders 
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(Desai and Dharmapala, 2009). The coefficient on Log(Size) is positive and significant, which is 

consistent with the intuition that large firms face a lower risk of bankruptcy as compared to smaller firms 

with similar debt ratios. The intuition underlying the positive coefficient on the Profitability Dummy is 

similar to that for firm size; however, we note that only firms that are profitable will need to shelter 

income. The negative coefficient on ROA Volatility suggests, in the framework of our model, that since 

firms with riskier cash flows are more likely to default, managers of such firms may choose to keep tax 

aggressiveness low to avoid the risk of going bankrupt, which is personally costly to them.  

The coefficient on Advertising is negative and significant in all specifications.  This result is 

consistent with the intuition that managers of firms that are in the “public glare” have more to lose in 

terms of prestige and reputation and care more about the potential personal cost of tax aggressiveness 

(Hanlon and Slemrod, 2009). Similarly, the negative coefficient on Fort500 Dummy, our measure of firm 

prestige, suggests that firms that have more to lose in terms of reputation engage less in tax aggressive 

activities. 

4.2. Tax aggressiveness and CEO incentive alignment 

We next test examine how the negative relation between leverage and tax aggressiveness varies 

with how well the CEO’s incentives are aligned with those of the shareholders. We expect that when the 

CEO incentives are better aligned, they are more likely to shelter income from taxes since their share in 

the benefits of sheltering is increasing in their alignment incentives. We present the findings from this 

analysis in Table 4. In the estimations in Table 4, we add the variables Stock Option Ratio and the 

interaction Stock Option Ratio * Leverage to the specification in columns one and two in Table 3. The 

coefficient on Stock Option Ratio will indicate the relation of managerial incentives on tax aggressiveness 

and that on the interaction term will indicate whether the effect of Leverage on tax aggressiveness differs 

across different levels of CEO incentive alignment. While all the specifications include the Manzon-

Plesko controls, we do not report their coefficients for brevity. 

The results in columns one and two of Table 4 show that the negative relation between Leverage 

and Book Tax Gap continues to hold even after controlling for CEO alignment. The coefficient on Stock 
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Option Ratio is positive and significant indicating that managers with a higher equity stake in the 

company are more tax aggressive. When the specification also includes the interaction term Stock Option 

Ratio * Leverage, the coefficient on Stock Option Ratio is insignificant and that on the interaction term is 

significantly positive. This finding highlights an interesting aspect of the relation between tax 

aggressiveness and CEO alignment incentives; if there is no debt in the firm, managers do not have the 

incentive to shelter income. The positive coefficient on the interaction term then suggests that alignment 

incentives lead to greater tax aggressiveness only in the presence of debt. Another interpretation that is 

not mutually exclusive is that the negative effect of Leverage on tax aggressiveness becomes significantly 

less negative when CEO alignment is high. Viewed together, our findings indicate that debt and 

alignment incentives have opposing/offsetting effects on tax aggressiveness and, therefore, it is important 

to control for the joint effect (e.g., with the interaction term) of these two variables in empirical tests.    

4.3.  Leverage and tax aggressiveness: Cross-sectional analysis 

We next investigate whether the negative relation between firm leverage and tax aggressiveness 

holds across high and low values of ROA Volatility, Profitability, institutional ownership, firm size, 

inclusion in Fortune 500 list, Advertising, Total Accruals, and CEO incentive compensation.  In each test, 

we create a dummy variable equal to 1 when the value of the variable of interest is above the median, and 

zero otherwise (for advertising expenditure, the dummy takes a value of 1 for positive values). We then 

compute the interaction term Leverage*Dummy, and estimate the specification from Table 3 (column 

two) with the dummy variable and the interaction term in the regression. We present our findings in Table 

5. The table reports the coefficients and t-statistics only for Leverage, Dummy, and Leverage * Dummy; 

we omit reporting the coefficients on other variables in the regressions the results for brevity. 

In column one of Table 5, the variable Dummy represents firms with greater business risk as 

measured by ROA Volatility; and the results offer support for the appropriateness of our theoretical 

framework. When there is debt in the capital structure, greater business risk implies greater likelihood of 

bankruptcy which, according to our theoretical framework, would mean greater costs to the CEO of 

sheltering income. Thus the negative effect of Leverage on tax aggressiveness will be amplified when the 
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risk is high. The significantly negative coefficient on the interaction term supports this intuition. 

However, in the absence of debt, as the positive coefficient on Dummy implies, riskier firms will shelter 

more. We have no predictions with respect to tax avoidance when there is no debt.  

The positive coefficients on Dummy and the interaction term with Profitability in column two are 

consistent with expectations. Highly profitable firms have a greater incentive to shelter income taxes and, 

further, the efficacy of debt in reducing tax avoidance will be lower as higher profit means that the 

distance from bankruptcy states is greater.  

In the third column of the table, the sorting variable for Dummy is institutional ownership, the 

measure for quality of firm governance. The coefficient on the interaction term between the High 

%Institution Dummy and Leverage is positive, indicating that in better governed firms the effect of firm 

leverage on tax aggressiveness is reduced. However, the coefficient on the Dummy is significantly 

negative, which implies that the presence of high institutional ownership, by itself (that is, without the 

presence of debt), reduces tax avoidance behaviour. When the Dummy is constructed using firm size 

(column four), the interpretation of the findings is identical to that for %Institution, which is not 

surprising since firm size is highly positively correlated with institutional ownership. 

When the Dummy equals if the firm is in the Fortune 500 list (column five), the coefficient on the 

interaction term is positive, which implies that the negative relation between debt and sheltering is less 

pronounced for Fortune 500 firms. Fortune 500 firms are likely to be better governed because they likely 

have high institutional ownership and they are more in the “public eye.” Therefore, the effect of being a 

Fotune 500 firm should be and are similar to those for %Institution. In column six, where the Dummy 

represents high advertising expense, the coefficients on Leverage, Dummy, and the interaction term are 

negative, zero, and positive, respectively. This is consistent with our expectations, since firms that 

advertise more are more likely to be in the “public eye”, thus reducing the negative effect of leverage on 

tax aggressiveness.. 

In the seventh column, we present results when Dummy represents firms with high Total Accruals, 

our measure for earnings management. The negative relation of Leverage with tax aggressiveness is 

significantly more pronounced in firms with higher Total Accruals. This finding offers an insight into the 
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monitoring role of debt. The presence of debt implies the likelihood of bankruptcy and, in our theoretical 

framework, if the shareholders/CEO shelter income, the likelihood of bankruptcy increases further. It is 

reasonable to assume that the scrutiny of the firm’s income and other financial statements is greater in 

bankrupt states. Greater scrutiny implies a greater likelihood that earnings management activities will be 

revealed. Therefore, as Leverage increases, a firm that manages earnings more will be less tax aggressive. 

Interestingly, the positive coefficient on Dummy in this specification implies that, in the absence of debt, 

firms that manage earnings are also more tax aggressive.
19

 

The last column presents the findings when the CEO’s alignment incentives are high. The 

coefficient on Leverage is significantly negative and the coefficient on Leverage * Dummy is significantly 

positive. These coefficients confirm the earlier interpretation (Table 4) that the negative effect of debt on 

tax avoidance is greater when the CEO is less aligned with shareholders. The insignificant coefficient on 

Dummy indicates that the positive relation of Stock Option Ratio with tax avoidance appears to exist only 

for firms that have debt in the capital structure.    

4.4. Endogeneity of Leverage and Tax Aggressiveness: The Bankruptcy Abuse Prevention and 

Consumer Protection Act 

 In the above analysis, there is a potential difficulty in inferring the relation between leverage and 

tax aggressiveness in that both variables may be endogenously determined. The inclusion of firm fixed 

effects alleviates concerns regarding endogeneity owing to time invariant unobserved variables. However, 

since decisions regarding capital structure and tax aggressiveness are made by the firm’s manager, a time 

varying unobserved variable such as managerial type may affect both debt and sheltering and, thus, the 

observed relation between debt and sheltering could be the manifestation of the separate relations of these 

two variables with managerial type.  Further, since one reason why firms take on debt is to reduce taxes, it 

is also possible that firms that avoid more taxes need to take on less debt. This possibility is similar in 

spirit to the concept of ‘tax exhaustion’ or the substitutability of debt and non-debt tax shields (Graham 

                                                                        
19

 This may also be a mechanical relationship. High accruals imply a higher reported book income, and higher book 

income also results in a higher book-tax gap.  
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and Tucker, 2006). In this section, to address these causality concerns, we use the changes in the U.S. 

Bankruptcy law in 2005 as a natural experiment.  

On April 20, 2005, the Bankruptcy Abuse Prevention and Consumer Protection Act (BAPCPA) 

was signed into law. The objective of this act was to prevent the use of bankruptcy as a means of 

protection by reckless borrowers. While most of its provisions were meant to address consumer 

bankruptcy, some of its provisions applied to corporations. This Act had the impact of increasing 

creditors’ power in bankruptcy (Hotchkiss, John, Mooradian, and Thoburn, 2008; Alanis, Chava, and 

Kumar, 2014) through higher scrutiny of corporations filing for bankruptcy under Chapter 11 

(reorganization) and greater restrictions on fraudulent transfer to insiders. This act improved creditor 

power in that it increased the expected payoff that creditors/ debt-holders receive in default. The primary 

interest of creditors is the value of the firm’s assets in bankrupt states. Since the Act improves the 

protection of their payoff in bankruptcy and, in fact, may also increase it, creditors have less incentive to 

monitor the firms. In other words, the passage of BAPCPA was likely a negative shock to creditor 

monitoring. Less monitoring by creditors will lead to a lowering in the efficacy of debt as a mechanism to 

reduce sheltering. Therefore, if an increase of debt causes the level of sheltering to decrease, the negative 

relation between leverage and tax aggressiveness should weaken after 2005.  

We construct the indicator variable Post BAPCPA Dummy that equals 1 for years after 2006 and 

is zero for prior years. We choose the year 2006 because most of the provisions of the BAPCPA 2005 

were applicable from October 17, 2005 and therefore, we expect to observe its full impact by March 31, 

2006. We include the interaction term Leverage * Post BAPCPA Dummy to test for the change in the 

impact of leverage on tax aggressiveness for years after 2006. We estimate the model over three different 

event windows: - 1, 2 and 3 years before and after the BAPCPA was implemented, and treat 2006 as the 

year of reform.  We report the results from this analysis in Table 6. In all three specifications, the 

coefficient on the interaction term is positive and significant at the 1% level, which confirms our intuition 

that better expected recovery rates in default and increased creditor power resulted in a negative shock to 
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creditor monitoring of tax aggressiveness, thereby decreasing the efficacy of debt as a tool for mitigating 

tax aggressiveness. 

To ensure that the results of our tests are due to the change in law, and not due to noise or 

accident, we choose a random year 1990 and replicate the test around this year, using three different event 

windows- 1, 2 and 3 years before and after 1990. We define the variable Post-Confact Dummy, which 

assumes a value of 1 for years after 1990 and 0 otherwise. The variable of interest is the interaction 

between Post-Confact Dummy and Leverage. If our interpretation of the coefficients from Table 6 is 

correct, we expect to find no significance on the interaction term. We results from this analysis reported 

in Table 7 show that the coefficient on the interaction term is not significant.   

4.5. Tax aggressiveness as proportion of sheltered income 

While leverage may reduce aggressiveness in terms of absolute dollars sheltered from the IRS, 

the manager’s inability to shelter/divert cash flows in bankruptcy may incentivize her to shelter larger 

proportions of the true income in the non-bankrupt states. We test this hypothesis by using the ratios 

Unadjusted Spread / Pre-tax Book Income and Adjusted Spread / Pre-tax Book Income as measures of tax 

aggressiveness, and estimate the models from tables 3 and 4 (columns two and four) with the new 

dependent variables. In order to compute the ratios we delete from the sample observation with a negative 

Pre-tax Book Income. The findings reported in Table 8 show that the coefficient on Leverage, although 

significant in column one only, is positive in all but one case, suggesting that high debt ratios motivate the 

manager to shelter a higher proportion of income from taxes in the non-bankrupt states of the world. 

4.6. Tax aggressiveness and firm value 

We next investigate whether tax aggressiveness affects firm value. The independent variable is 

now Tobin’s q, measured as the sum of the book value of current debt, long-term debt and market value 

of equity, divided by the book value of total assets. The main independent variable is tax aggressiveness 

as measured by Book Tax Gap. In our earlier analysis, we regress Book Tax Gap on Leverage. Since both 

these variables are now used as determinants of firm value, we construct a new variable Res. Book Tax 

Gap as a measure of the firm’s tax aggressiveness. The variable Res. Book Tax Gap is the residual from 
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the regression of Book Tax Gap on Leverage. In the regressions, we include all the other variables as 

controls and firm and year fixed effects.  

We present the findings from this analysis in Table 9. The first two columns present the results 

for the bigger sample of 66,198 firm-years and the last column report the findings when the sample is 

decreased because of the inclusion of Stock Option Ratio. In all three specifications reported in the table, 

the coefficient on Leverage is negative. We hesitate to infer anything from this finding because the 

negative relation may be a mechanical artefact since, in distressed firms, the value of equity is depressed, 

which decreases Tobin’s q and increases the debt ratio.  

In the first column, the coefficient Res. Book Tax Gap is significantly negative in the first 

specification, which suggests that tax aggressiveness is detrimental to firm value. In column two, which 

includes the interaction term Leverage* Res. Book Tax Gap, while the coefficient on Res. Book Tax Gap 

continues to be negative, the coefficient on the interaction is not significantly different from zero. The 

specification in column three includes Stock Option Ratio and, as in the earlier specifications, the 

coefficients on Leverage and Res. Book Tax Gap are negative and significant. Consistent with our results 

in Table 4, the coefficient on Stock Option Ratio is positive and significant at 1%. This result is also 

consistent with the findings in Desai and Dharmapala (2009) which suggest that managerial incentive 

alignment improves firm value.  

4.7. Additional robustness tests 

In order to ensure that our results are not sensitive to the variable definitions used in the tests, we 

repeat our tests using alternate definitions for some of our key variables. For tax aggressiveness, instead 

of the Book Tax Gap, we use two measures, permanent and discretionary permanent Book-tax 

differences, suggested in Frank, Lynch and Rego (2009), which have been shown to be positively 

associated with tax aggressiveness. Unreported results reveal that using these alternative measures of tax 

aggressiveness does not alter the negative relation between leverage and tax aggressiveness.  

We employ three alternate definitions of leverage based on market and book values. We define 

the market value leverage as the ratio of the book value of long-term debt to the sum of total debt and the 



- 26 - 
 

market value of equity. We define the first alternate book leverage measure as the ratio of long-term debt 

to the book value of total assets. The second book leverage variable is the ratio of total liabilities net of 

deferred taxes and equity and the book value of total assets. From unreported results, we note that 

leverage relates significantly negatively to tax aggressiveness in all cases. 

5. Conclusion 

In the light of the debate on the value implications of tax aggressiveness and agency problems, 

we develop a simple two-date, single period model to capture the manager’s choice of the optimal level of 

tax aggressiveness in the presence of debt. Higher ownership in the firm attenuates the manager’s 

incentives to shelter higher income from taxes, as also the personal diversionary gains out of sheltered 

income. In addition, the existence of only few states of the world in which the benefits of tax avoidance 

can be realized (we assume that the manager loses all benefits of tax avoidance in the bankrupt state) is 

expected to exacerbate tax aggressiveness. However, aggressive tax sheltering in the presence of debt 

increases the likelihood of bankruptcy, which is personally costly to the manager. This, in addition to 

higher monitoring of the firm’s affairs by debt-holders is expected to deter tax aggressiveness. This 

creates an interesting trade-off which implies that leverage can both mitigate and exacerbate tax 

aggressiveness. 

We conduct empirical tests on large sample of U.S. firms over the period 1986-2012 and find that 

leverage deters tax aggressiveness. We also find evidence that although leverage reduces tax 

aggressiveness in absolute terms, it exacerbates it when the latter is measured as a proportion of the firm’s 

pre-tax book income. In other words, while the manager chooses to shelter less in dollar terms to avoid 

bankruptcy, she ends up sheltering higher proportions of the corporation’s income to serve personal 

objectives. We show that the negative relation between leverage and tax aggressiveness is robust to 

adjustments for endogeneity concerns. To this end, we use the Bankruptcy Abuse Prevention and 

Consumer Protection Act of 2005 as a quasi-natural experiment. This Act improved creditor payoffs in 

bankruptcy thereby reducing the creditors’ need to monitor the firm. We argue that, as a result, the 

efficacy of debt in mitigating tax avoidance should be mitigated. Consistent with this prediction, our 
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empirical results show that the relation between leverage and tax aggressiveness became less negative 

after the implementation of this Act.  Our cross-sectional tests reveal that for firms with high institutional 

ownership, the relationship between leverage and tax aggressiveness is weaker. This reinforces our 

argument about the role of debt as an alternate corporate governance mechanism. Consistent with our 

theoretical framework, we find that the negative relation between leverage and tax aggressiveness is 

stronger for high ROA volatility firms. In our second set of tests, we find that tax aggressiveness reduces 

firm value. The relationship is weakened in the presence of leverage, consistent with agency problems in 

the corporate tax avoidance decision. This also highlights the role of leverage as an alternate corporate 

governance mechanism in checking tax aggressiveness. 
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Appendix A 

Proof of Proposition 1 

In order to solve for the optimal sheltering s
*
 we differentiate (1) with respect to s: 
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which results in the first order condition: 
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relation between the optimal level of sheltering  and the debt level D, we apply the Implicit Function 
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ds









                                      (A5) 

 And, thus, Proposition 1 follows. QED. 

Proof of Proposition 2 

In order to solve for the optimal sheltering s
*
 we differentiate (3) with respect to s: 
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         (A6) 

This results in the first order condition: 

BDshkskstDsyDshkkt )(})]1()1)([(){()( *****                (A7) 

The FOC represents the following implicit function ),( * DsG where: 

     BDshkskstDsyDshkktDsG )(})]1()1)([(){()(),( ******      (A8) 

Using the Implicit Function Theorem, )]//()/[(/ ** sGDGdDds  where by virtue of the second 

order condition   0/  sG . This implies that dDds /  has the same sign as DG  / : 

     )('])}1()1)({([)]1()[( ***** DshBkskstDsytDsh
D

G 


       (A9) 

Proposition 2 follows. QED. 

Proof of Proposition 3 

The proof is straightforward. Since )]1()1)()[(()(/ *** kstDsyDshktG     

Proposition 3 must hold. QED. 
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Appendix B 

Variable Construction 

 

(Continued) 

 

Variable Description Calculation based on Compustat / CDA Spectrum/Execucomp data items 

Dependent Variables 

Book Tax Gap Tax aggressiveness. (PI-PIFO-TXFED/0.35-TXS-TXO-ESUB)/AT 

Unadjusted 

Spread/Pre-tax 

Income 

Proportion of sheltered income. ( PI-PIFO-TXFED/0.35)/PI 

Adjusted 

Spread/Pre-tax 

Income 

Proportion of sheltered income. (PI-PIFO-TXFED/0.35-TXS-TXO-ESUB)/PI 

Tobin's Q 
Ratio of firm's market value of assets 

to book value of assets. 
(DLTT+DLC+CSHO*PRCC_F)/AT 

Control Variables – Firm Characteristics 

Leverage Firm market leverage. (DLTT+DLC)/(AT-CEQ+CSHO*PRCC_F) 

Size Total assets (in millions). AT 

Fort500 Dummy 
Dummy equal to 1 if the firm is the 

the Fortune 500 list 
 

Profitability 

Dummy 

Dummy equal to 1 if the pre-tax 

income (PI) is positive 
 

ROA Firm's operating income to assets. OIBDP/AT 

ROA Volatility 
Standard deviation of ROA over 

previous six years.  

Total accruals 
Computes as in Berstresser and 

Phillipon (2006) 
[(ACTt-ACTt-1)-( LCTt-LCTt-1)-( CHE-CHEt-1)+( DLCt-DLC-1)-DPt]/ATt-1 

Intangibles 
Ratio of intangible assets to total 

assets 
INTAN/AT 
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Appendix (continued) 

 

Variable Description Calculation based on Compustat / CDA Spectrum/Execucomp data items 

R&D  
Ratio of R&D expenses to total assets 

(0 if missing). 
XRD/AT 

Advertising 
Ratio of R&D expenses to total assets 

(0 if missing). 
XAD/AT 

%Institution 
% of shares held by institutional 

investors.  
 

Control variables – CEO compensation 

Stock Option Ratio 

Ratio of value of CEO option grants to 

the sum of salary, bonus, and option 

grants. 

Black-Scholes Value of Option Grants/(SALARY+BONUS+ Black-Scholes Value of  Option 

Grants) 

Manzon and Plesko (2002) controls 

NOL 

Dummy equal to 1 if the firm reports a 

NOL carry forward (TLCF) on its 

balance sheet. 

 

ΔNOL Change in NOL carry forward. TLCFt - TLCFt-1 

Sales Growth Sales growth rate. (SALEt-SALEt-1)/SALEt-1 

PP Ratio Ratio of net to gross fixed assets PPENT / PPEGT 

ΔPost-retirement 

Obligations 
Change in post-retirement obligations PRBAt-PRBAt-1 

Pre-1993 goodwill Goodwill before or in 1993 GDWL 

Post 1993 goodwill Goodwill after 1993 GDWL 

Other Intangibles Other intangible assets INTAN-GDWL 

Foreign Operations 
Absolute value of firm’s foreign pre-tax 

income 
|PIFO| 
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Table 1 

Summary Statistics 

The sample consists of firm-years with available data in the period 1986—2012. All variables are defined in the 

Appendix. All continuous variables are winsorized at the 1
st
 and 99

th
 percentile. The table reports univariate 

statistics for the whole sample. 

 

  Mean Median Min Max N 

Dependent Variables 
     

Book Tax Gap -0.265 -0.006 -10.868 0.224 66,198 

Adjusted Spread/Pre-tax Income 0.023 0.000 -0.047 10.526 49,901 

Unadjusted Spread/Pre-tax Income 0.212 0.177 -2.606 2.814 49,901 

Tobin's Q 2.569 1.308 0.247 63.428 66,198 

Control Variables – Firm Characteristics      
Leverage 0.158 0.100 0.000 0.742 66,198 

%Institution 0.269 0.077 0.000 1.028 66,198 

Size 1,257.291 109.475 0.303 28,352.690 66,198 

Fort500 Dummy 0.066 0.000 0.000 1.000 66,198 

Profitability 0.635 1.000 0.000 1.000 66,198 

ROA Volatility 0.216 0.051 0.006 7.435 66,198 

Total Accruals -0.050 -0.042 -1.382 0.887 66,198 

Intangibles 0.112 0.025 0.000 0.735 66,198 

R&D 0.075 0.001 0.000 1.149 66,198 

Advertising 0.014 0.000 0.000 0.261 66,198 

Manzon and Plesko (2002) controls      
NOL 0.373 0.000 0.000 1.000 66,198 

ΔNOL 3.991 0.000 -111.300 215.500 66,198 

Sales Growth 0.217 0.083 -0.995 6.897 66,198 

PP Ratio 0.499 0.503 0.043 0.975 66,198 

ΔPost-retirement Benefits 0.605 0.000 -11.954 40.000 66,198 

Foreign Pre-tax Income 22.653 0.000 0.000 655.800 66,198 

Pre 1003 Goodwill 14.142 0.000 0.000 471.783 66,198 

Post 1993 Goodwill 95.979 0.000 -20.460 2,490.295 66,198 

Other Intangibles 53.599 0.000 -12.791 1,555.260 66,198 

Stock Option Ratio 0.730 0.838 0.000 0.996 16,621 
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Table 2  

Correlations among Variables of Interest 

The sample consists of firm-years with available data in the period 1986—2012. All variables are defined in the 

Appendix. All continuous variables are winsorized at the 1
st
 and 99

th
 percentile. The table reports pairwise correlations 

among the variables of interest and the p-value. 

 

  1 2 3 4 5 6 7 8 9 10 

1 - Book Tax Gap 1 
         

           
           2 - Leverage 0.002 1 

        

 
0.598 

         
           3 - %Institution 0.174 -0.108 1 

       

 
0.000 0.000 

        
           4 - Size 0.079 0.027 0.221 1 

      

 
0.000 0.000 0.000 

       
           5 - ROA Volatility -0.683 -0.040 -0.165 -0.079 1 

     

 
0.000 0.000 0.000 0.000 

      
           6 - Total Accruals 0.316 -0.035 0.064 0.006 -0.186 1 

    

 
0.000 0.000 0.000 0.099 0.000 

     
           7 - Intangibles 0.036 0.100 0.189 0.140 -0.016 -0.026 1 

   

 
0.000 0.000 0.000 0.000 0.000 0.000 

    
           8 - R&D -0.447 -0.182 -0.122 -0.097 0.320 -0.122 -0.097 1 

  

 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 

   
           9 - Advertising -0.047 -0.034 -0.029 0.007 0.031 -0.024 -0.019 -0.039 1 

 

 
0.000 0.000 0.000 0.069 0.000 0.000 0.000 0.000 

  
           10 - Stock Option Ratio 0.035 -0.076 0.123 0.132 -0.002 -0.006 0.104 0.126 -0.025 1 

  0.000 0.000 0.000 0.000 0.761 0.479 0.000 0.000 0.001 
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Table 3 

Leverage and Book Tax Gap 

The sample consists of firm-years with available data in the period 1986—2012. High Leverage Dummy is a dummy 

variable that takes a value of 1 when Leverage is above the sample median. All other variables are defined in 

Appendix B. Year fixed effects are included in all regressions. All continuous variables are winsorized at the 1
st
 and 

99
th

 percentile. Standard errors used to compute t-statistics (in parentheses) are robust and clustered by firm. The 

symbols ***, **, and * denote significance at the 1%, 5%, and 10% level respectively. 

 

 Book Tax Gap 

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

Leverage -0.296*** -0.461*** -0.192*** -0.425*** 

 (-10.55) (-10.10) (-5.83) (-8.57) 

High Leverage Dummy   -0.049*** -0.018* 

   (-5.47) (-1.77) 

%Institution -0.154*** -0.256*** -0.154*** -0.256*** 

 (-13.96) (-11.86) (-13.95) (-11.85) 

Log(Size) 0.071*** 0.256*** 0.072*** 0.256*** 

 (17.31) (16.32) (17.40) (16.33) 

Fort500 Dummy -0.114*** -0.077*** -0.114*** -0.077*** 

 (-12.82) (-8.80) (-12.79) (-8.85) 

Profitability 0.085*** 0.125*** 0.088*** 0.125*** 

 (9.38) (12.89) (9.64) (12.92) 

ROA Volatility -0.533*** -0.542*** -0.533*** -0.542*** 

 (-16.55) (-11.20) (-16.55) (-11.20) 

Total Accruals 0.789*** 0.654*** 0.787*** 0.654*** 

 (14.86) (11.65) (14.84) (11.65) 

Intangibles 0.031 0.107* 0.037 0.109* 

 (0.91) (1.81) (1.10) (1.85) 

R&D -1.259*** -1.916*** -1.262*** -1.915*** 

 (-18.50) (-19.84) (-18.53) (-19.85) 

Advertising -0.922*** -1.647*** -0.927*** -1.647*** 

 (-5.97) (-4.84) (-6.01) (-4.84) 

Lagged Book Tax Gap 0.318*** 0.055** 0.318*** 0.055** 

 (13.59) (2.55) (13.56) (2.55) 

Additional Manzon-Plesko 

controls 
    

NOL 0.038*** 0.040*** 0.039*** 0.040*** 

 (4.89) (3.98) (4.98) (3.98) 

ΔNOL -0.000*** -0.000*** -0.000*** -0.000*** 

 (-6.24) (-5.88) (-6.28) (-5.88) 

Sales Growth 0.077*** 0.045*** 0.076*** 0.045*** 

 (9.40) (6.02) (9.37) (6.01) 

PP Ratio -0.109*** -0.095** -0.111*** -0.095** 

 (-3.94) (-1.99) (-4.00) (-1.98) 

(Continued) 
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Table 3 (continued) 

 Book Tax Gap 

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

ΔPost-Retirement Benefits -0.001*** -0.001*** -0.001*** -0.001*** 

 (-6.63) (-4.30) (-6.46) (-4.27) 

Foreign Pre-Tax Income -0.000*** -0.000*** -0.000*** -0.000*** 

 (-9.89) (-6.66) (-10.22) (-6.69) 

Pre 1993 Goodwill -0.000*** -0.000** -0.000*** -0.000** 

 (-8.44) (-2.06) (-8.17) (-2.05) 

Post 1993 Goodwill -0.000*** -0.000*** -0.000*** -0.000*** 

 (-8.64) (-5.79) (-8.42) (-5.76) 

Other Intangibles -0.000*** -0.000*** -0.000*** -0.000*** 

 (-5.73) (-6.00) (-5.64) (-5.99) 

Intercept -0.369*** -0.887*** -0.383*** -1.022 

 (-4.45) (-12.88) (-4.35) (-0.00) 

Industry Fixed Effects Yes No Yes No 

Firm Fixed Effects No Yes No Yes 

N 66,198 66,194 66,198 66,198 

R
2
 0.621 0.355 0.621 0.355 

# of firms  9,648  9,648 
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Table 4 

Leverage, Book Tax Gap and CEO incentive alignment 

The sample consists of firm-years with available data in the period 1986—2012. All variables are defined in 

Appendix B. Manzon-Plesko controls (see Appendix B) and year fixed effects are included in all regressions. All 

continuous variables are winsorized at the 1
st
 and 99

th
 percentile. Standard errors used to compute t-statistics (in 

parentheses) are robust and clustered by firm. The symbols ***, **, and * denote significance at the 1%, 5%, and 

10% level respectively. 

 

 Book Tax Gap 

 (1) (1) (1) (1) 

Leverage -0.120** -0.206*** -0.278** -0.530** 

 (-2.38) (-2.88) (-2.08) (-2.39) 

Stock Option Ratio 0.036*** 0.037** 0.008 -0.024 

 (3.60) (2.38) (0.75) (-0.80) 

Stock Option Ratio * Leverage   0.245* 0.498** 

   (1.80) (2.05) 

%Institution 0.006 0.007 0.006 0.006 

 (1.53) (0.74) (1.53) (0.59) 

Log(Size) 0.003 0.018 0.003 0.017 

 (1.15) (1.45) (1.02) (1.44) 

Fort500 Dummy -0.010** -0.005 -0.010** -0.004 

 (-2.42) (-1.12) (-2.42) (-1.01) 

Profitability 0.070*** 0.086*** 0.070*** 0.086*** 

 (3.73) (5.44) (3.78) (5.46) 

ROA Volatility -0.711*** -0.818*** -0.706*** -0.804*** 

 (-3.37) (-3.26) (-3.40) (-3.30) 

Total Accruals 0.237** 0.234** 0.233** 0.232** 

 (2.27) (2.06) (2.27) (2.08) 

Intangibles -0.092*** -0.043 -0.094*** -0.050 

 (-3.05) (-1.47) (-3.06) (-1.64) 

R&D -0.856*** -1.833*** -0.847*** -1.824*** 

 (-3.99) (-4.05) (-4.02) (-4.10) 

Advertising -0.051 -0.109 -0.061 -0.108 

 (-1.09) (-1.38) (-1.32) (-1.37) 

Lagged Book Tax Gap 0.381*** 0.179*** 0.382*** 0.180*** 

 (3.55) (2.68) (3.56) (2.70) 

Intercept 0.049 -0.019 0.075 0.031 

 (1.08) (-0.38) (1.33) (0.61) 

Industry Fixed Effects Yes No Yes No 

Firm Fixed Effects No Yes No Yes 

N 16,621 16,621 16,621 16,621 

R
2
 0.500 0.360 0.501 0.366 

# of firms  2,322  2,322 
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Table 5 

Cross-sectional differences in the relation Leverage and Book Tax Gap 

The sample consists of firm-years with available data in the period 1986—2012. Dummy is an indicator variable that 

takes a value of one when the variable of interest assumes a value greater than its median or 0. All other variables 

are defined in Appendix B. Control variables are omitted for brevity but included in all regressions. All continuous 

variables are winsorized at the 1
st
 and 99

th
 percentile. Manzon-Plesko controls (see Appendix B), and firm and year 

fixed effects are included in all regressions. Standard errors used to compute t-statistics (in parentheses) are robust 

and clustered by firm. The symbols ***, **, and * denote significance at the 1%, 5%, and 10% level respectively. 

 

Book Tax Gap 

 
Dummy=1 if ROA 

Volatility> Median 

Dummy=1 if 

Profitability> 0 

Dummy=1 if 

%Institution> Median 

Dummy=1 if Size> 

Median 

Leverage -0.373*** -0.512*** -0.501*** -0.488*** 

 (-10.04) (-8.49) (-8.86) (-7.39) 

Dummy 0.083*** 0.103*** -0.095*** -0.106*** 

 (8.70) (6.98) (-6.82) (-9.26) 

Leverage*Dummy -0.217*** 0.118** 0.194*** 0.391*** 

 (-4.07) (2.52) (4.02) (6.84) 

N 66,194 66,194 66,194 66,194 

R
2
 0.291 0.355 0.353 0.324 

# of firms 9,648 9,648 9,648 9,648 

 

 

Book Tax Gap 

 
Dummy=1 if Fort500 

Dummy=1 

Dummy=1 if 

Advertising> Median 

Dummy=1 if Total 

Accruals> Median 

Dummy=1 if Stock 

Option Ratio> Median 

Leverage -0.465*** -0.505*** -0.480*** -0.238*** 

 (-10.09) (-9.73) (-8.59) (-2.70) 

Dummy -0.099*** -0.023 0.100*** -0.005 

 (-8.61) (-1.51) (10.34) (-0.44) 

Leverage*Dummy 0.139*** 0.148** -0.100** 0.083* 

 (3.39) (2.51) (-2.35) (1.66) 

N 66,194 66,194 66,194 16,621 

R
2
 0.355 0.353 0.194 0.360 

# of firms 9,648 9,648 9,648 2,322 
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Table 6 

Leverage and Book Tax Gap around the BAPCPA 

The sample consists of firm-years with available data in the period 1986—2012. Post BAPCPA Dummy takes a 

value of 1 for years after 2006, zero otherwise. All other variables are defined in Appendix B. Manzon-Plesko 

controls (see Appendix B), and firm and year fixed effects are included in all regressions. All continuous variables 

are winsorized at the 1
st
 and 99

th
 percentile Standard errors used to compute t-statistics (in parentheses) are robust 

and clustered by firm. The symbols ***, **, and * denote significance at the 1%, 5%, and 10% level respectively. 

 

 Book Tax Gap 

 
Pre: Yr. 2005 

Post: Yrs. 2007 

Pre: Yrs. 2004-5 

Post: Yrs. 2007-8 

Pre: Yrs. 2003-5 

Post: Yrs. 2007-9 

Leverage -0.731** -0.757*** -0.905*** 

 (-2.53) (-4.27) (-5.61) 

Post BAPCPA Dummy -0.249*** -0.280*** -0.251*** 

 (-6.22) (-7.57) (-7.44) 

Post BAPCPA Dummy x Leverage 0.544*** 0.353*** 0.375*** 

 (3.22) (2.77) (3.20) 

%Institution -0.309*** -0.330*** -0.352*** 

 (-2.78) (-4.85) (-6.03) 

Log(Size) 0.945*** 0.803*** 0.733*** 

 (6.97) (10.96) (12.77) 

Fort500 Dummy -0.143*** -0.131*** -0.163*** 

 (-2.65) (-6.02) (-7.73) 

Profitability 0.280*** 0.205*** 0.194*** 

 (4.42) (5.76) (7.13) 

ROA Volatility -0.266 -0.329*** -0.468*** 

 (-1.52) (-3.83) (-6.21) 

Total Accruals 0.866*** 0.791*** 0.766*** 

 (3.89) (5.98) (7.50) 

Intangibles -0.313 -0.289 -0.203 

 (-0.82) (-1.49) (-1.31) 

R&D -0.747 -1.426*** -1.425*** 

 (-1.52) (-5.20) (-7.10) 

Advertising -0.162 -5.183*** -3.633*** 

 (-0.07) (-3.95) (-3.20) 

Lagged Book Tax Gap 0.124 -0.010 -0.012 

 (1.57) (-0.23) (-0.35) 

Intercept -4.227*** -3.518*** -3.264*** 

 (-6.47) (-10.55) (-12.57) 

N 5,766 11,282 16,226 

R
2
 0.394 0.388 0.391 

# of firms 3,699 4,329 4,868 
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Table 7 

Leverage and Book Tax Gap, a counter-factual experiment 

The sample consists of firm-years with available data in the period 1986—2012. Post-Confact is a dummy variable 

equal to 1 if for years after 1990, and zero otherwise. All other variables are defined in Appendix B. Manzon-Plesko 

controls (see Appendix B), and firm and year fixed effects are included in all regressions. All continuous variables 

are winsorized at the 1
st
 and 99

th
 percentile. Standard errors used to compute t-statistics (in parentheses) are robust 

and clustered by firm. The symbols ***, **, and * denote significance at the 1%, 5%, and 10% level respectively. 

 

 Book Tax Gap 

 
Pre: Yr. 1989 

Post: Yrs. 1991 

Pre: Yr. 1989 

Post: Yrs. 1991 

Pre: Yr. 1989 

Post: Yrs. 1991 

Leverage -0.259*** -0.199*** -0.149*** 

 (-3.06) (-3.20) (-2.80) 

Post-Confact Dummy -0.006  -0.015 

 (-0.37)  (-1.23) 

Post-Confact Dummy x Leverage -0.054 -0.043 -0.028 

 (-0.74) (-0.71) (-0.50) 

%Institution -0.229*** -0.242*** -0.159*** 

 (-3.50) (-5.20) (-4.84) 

Log(Size) 0.185*** 0.199*** 0.152*** 

 (3.08) (6.16) (5.95) 

Fort500 Dummy 0.018* 0.011 0.012 

 (1.76) (1.26) (1.56) 

Profitability 0.137*** 0.155*** 0.152*** 

 (8.18) (10.49) (14.01) 

ROA Volatility -1.069*** -1.432*** -1.478*** 

 (-10.88) (-7.61) (-8.02) 

Total Accruals 0.126 0.157** 0.151*** 

 (1.38) (2.31) (3.30) 

Intangibles 0.181 -0.153 -0.126 

 (0.93) (-0.82) (-0.85) 

R&D -1.404*** -1.499*** -1.354*** 

 (-3.94) (-5.48) (-7.32) 

Advertising -0.249 -0.089 -0.305 

 (-0.56) (-0.27) (-0.97) 

Lagged Book Tax Gap 0.156 -0.403** -0.354*** 

 (0.91) (-2.41) (-2.66) 

Intercept -0.656*** -0.804*** -0.641*** 

 (-3.17) (-6.73) (-6.24) 

N 4,669 7,259 9,969 

R
2
 0.604 0.569 0.537 

# of firms 3,173 3,514 3,945 
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Table 8 

Leverage and proportion of income sheltered from taxes 

The sample consists of firm-years with available data in the period 1986 – 2012. Observations with negative Pre-tax 

Income have been deleted from the sample. All variables are defined in Appendix B. All continuous variables are 

winsorized at the 1
st
 and 99

th
 percentile. Manzon-Plesko controls (see Appendix B), and year and firm fixed effects 

are included in all regressions. Standard errors used to compute t-statistics (in parentheses) are robust and clustered 

by firm. The symbols ***, **, and * denote significance at the 1%, 5%, and 10% level respectively. 

 

 

Adjusted Gap/ 

Pre-tax Book 

Income 

Unadjusted Gap/ 

Pre-tax Book 

Income 

Adjusted Gap/ 

Pre-tax Book 

Income 

Unadjusted Gap/ 

Pre-tax Book 

Income 

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

Leverage 0.026*** 0.055 -0.001 0.043 

 (3.04) (1.30) (-1.36) (0.51) 

Stock Option Ratio   0.000 0.020 

   (0.38) (0.73) 

%Institution 0.018*** 0.043* -0.000 0.066* 

 (4.67) (1.94) (-0.11) (1.87) 

Log(Size) -0.028*** -0.124*** -0.001*** -0.105*** 

 (-4.83) (-14.54) (-5.76) (-6.54) 

Fort500 Dummy 0.008*** 0.002 0.000 -0.003 

 (3.90) (0.18) (1.03) (-0.20) 

Profitability 0.011*** 1.379*** 0.003*** 1.289*** 

 (5.14) (35.61) (7.43) (23.19) 

ROA Volatility 0.254 0.099** 0.007** 0.223 

 (1.48) (2.10) (2.04) (1.01) 

Total Accruals 0.057*** 0.182*** 0.000 0.172*** 

 (2.64) (5.94) (0.38) (2.68) 

Intangibles 0.036*** 0.045 0.001* 0.118* 

 (2.85) (1.00) (1.82) (1.72) 

R&D 0.235 -0.502*** -0.005 -1.884*** 

 (1.50) (-3.28) (-1.22) (-3.74) 

Advertising 0.191 -0.082 -0.001 0.215 

 (1.54) (-0.46) (-0.49) (0.83) 

Lagged Book Tax Gap 0.155 0.064*** 0.000*** 0.008 

 (1.18) (8.54) (5.65) (0.69) 

Intercept 0.149*** -0.373*** 0.001 -0.573*** 

 (3.90) (-5.39) (1.17) (-4.76) 

N 42,896 42,973 14,855 14,866 

R
2
 0.117 0.170 0.040 0.199 

# of firms 7,014 7,025 2,239 2,240 
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Table 9 

Book Tax Gap and firm value 

The sample consists of firm-years with available data in the period 1986—2012. All variables are defined in 

Appendix B. All continuous variables are winsorized at the 1
st
 and 99

th
 percentile. Manzon-Plesko controls (see 

Appendix B), and year and firm fixed effects are included in all regressions. Standard errors used to compute t-

statistics (in parentheses) are robust and clustered by firm. The symbols ***, **, and * denote significance at the 1%, 

5%, and 10% level respectively. 

 

Tobin’s q 

 (1) (2) (3) 

Leverage -2.958*** -2.841*** -2.884*** 

 (-13.14) (-15.65) (-12.39) 

Res. Book Tax Gap -1.979*** -2.072*** -2.003** 

 (-16.07) (-13.74) (-2.44) 

Res. Book Tax Gap* Leverage  0.533  

  (1.01)  

Stock Option Ratio   0.516*** 

   (5.11) 

Stock Option Ratio*Leverage    

    

%Institution 1.221*** 1.235*** 0.399*** 

 (11.63) (11.79) (4.08) 

Log(Size) -0.872*** -0.882*** -0.522*** 

 (-12.10) (-12.26) (-4.60) 

Fort500 Dummy 0.168*** 0.175*** 0.146** 

 (3.33) (3.45) (2.44) 

Profitability 0.581*** 0.597*** 0.583*** 

 (11.78) (12.59) (4.49) 

ROA Volatility 1.868*** 1.876*** 2.769*** 

 (8.56) (8.52) (2.75) 

Total Accruals 0.914*** 0.902*** 0.492 

 (4.05) (4.04) (1.12) 

Intangibles -0.810*** -0.842*** -1.089*** 

 (-2.62) (-2.71) (-4.52) 

R&D 0.778 0.679 1.801 

 (1.27) (1.10) (1.28) 

Advertising -2.107 -2.149 -0.163 

 (-1.39) (-1.42) (-0.15) 

Lagged Book Tax Gap 5.605*** 5.663*** 4.214*** 

 (14.78) (14.85) (6.25) 

N 66,198 66,198 16,621 

R
2
 0.302 0.302 0.234 

# of firms 9,648 9,648 2,322 

 

 


