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Abstract 

I examine a tax-related friction that limits U.S. multinational corporations’ ability to use 

foreign assets as collateral in obtaining U.S. debt financing.  I find that tax-based collateral 

limitations are associated with reduced debt capacity and higher borrowing costs.  Additionally, I 

show that collateral limitations are associated with a decrease in the use of capital covenants and 

an increase in the use of performance covenants in private debt agreements.  While the U.S. 

House and Senate passed versions of the Tax Cuts and Jobs Act of 2017 that included provisions 

to eliminate tax-based collateral limitations, the final version surprisingly retained these 

limitations.  I find a negative relation between the extent to which a firm is affected by tax-based 

collateral limitations and market reactions around the passage of the final version of the Act, 

suggesting tax-based collateral limitations constrain borrowing arrangements and thereby reduce 

firm value.   The costs associated with these collateral limitations offer one explanation for the 

under-sheltering puzzle, which suggests firms fail to take advantage of the supposed benefits of 

tax avoidance strategies. 
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1. Introduction  

Collateral plays a critical role in the theory and practice of corporate finance because it 

can mitigate financing frictions.  Collateral provides creditors with the option to seize pledged 

assets when a borrower fails to fulfill its contractual obligations.  Therefore, all else equal, lower 

collateral values will increase a creditor’s expected loss upon default and affect borrowing 

arrangements.  Because features of a firm’s borrowing arrangements (e.g., borrowing capacity 

and borrowing costs) affect its ability to invest, variation in collateral values also affects firm 

values (Harris and Raviv 1990; Almeida and Campello 2007).1  In this paper, I investigate a tax-

based friction that limits U.S. multinational corporations’ (MNCs) ability to pledge foreign assets 

as collateral to U.S. creditors and examine whether and to what extent this friction affects MNCs’ 

borrowing arrangements and firm values. 

Prior to 2018, under the U.S. worldwide tax system, U.S. firms were taxed by the U.S. on 

all income regardless of where the income was generated, subject to a deferral option that allowed 

indefinite deferral of the payment of U.S. taxes on foreign income until that income was 

repatriated.  However, if the foreign subsidiaries of an MNC provided credit support (i.e., a 

guarantee or pledge of collateral) for U.S. entities’ debt obligations, MNC’s untaxed current and 

accumulated foreign income was subject to immediate U.S. taxation (a “deemed dividend”), 

nullifying the deferral option.2  Because of the likely adverse tax consequences of using foreign 

assets as collateral, MNCs’ foreign subsidiaries generally did not provide collateral to U.S. 

creditors.  Thus, tax-based collateral limitations arose from MNCs’ decisions to retain preferential 

tax treatment on foreign income by not using foreign assets as collateral. 

                                                      

1 In the paper, I use the phrase “firm value” to refer to a firm’s market valuation.  
2 Deemed dividends are capped at the amount of the debt obligation (McGuireWoods 2001). 
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The passage of the Tax Cuts and Jobs Act of 2017 (TCJA) brought the U.S. corporate tax 

system closer to a territorial system where income is generally taxed only in the jurisdiction 

where it is generated.  However, the TCJA unexpectedly retained limitations on the use of foreign 

assets as collateral.  Thus, under the TCJA tax regime U.S. MNCs’ foreign earnings are taxed at 

the U.S. level if foreign assets are pledged as collateral to U.S creditors.  Therefore, tax-based 

collateral limitations continue to impose frictions under the TCJA. 

While tax-based collateral limitations affect MNCs’ ability to use foreign assets as 

collateral when obtaining debt from U.S. creditors, MNCs might circumvent these limitations in 

at least two ways.  First, MNCs’ foreign subsidiaries may issue debt supported by foreign assets 

in foreign jurisdictions.  However, doing this forgoes benefits associated with issuing debt in the 

U.S., such as higher interest deductions due to higher U.S. tax rates, better access to capital, and 

avoiding foreign currency exchange risk.  Second, MNCs can use short-term upstream loans from 

foreign subsidiaries to a U.S. parent.  These loans do not trigger tax costs as long as loans are 

outstanding for fewer than 30 days at a time and for no more than 60 days in a given year.  Thus, 

it is an empirical question as to what extent tax-based collateral limitations impose meaningful 

frictions affecting MNCs’ borrowing arrangements and, indirectly, firm values. 

To investigate this question, I first examine the relation between collateral limitations and 

both debt capacity and cost of debt.  Second, I examine the relation between collateral limitations 

and the use of financial covenants in private debt contracts.  Third, to analyze the effect of 

collateral limitations on firm values, I exploit plausibly exogenous variation stemming from the 

passage of the TCJA.    

Prior research suggests the value of a firm’s collateral is positively related to its debt 

capacity and negatively related to its cost of debt (Harris and Raviv 1990; Shleifer and Vishny 

1992; Benmelech et al. 2005; Benmelech and Bergman 2009).  If the U.S. tax system effectively 
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limits MNCs’ use of foreign assets as collateral, this limitation should reduce the value of 

collateral that MNCs can pledge.  Therefore, I hypothesize that collateral limitations are 

associated with an increase in borrowing costs and a decrease in debt capacity.   

To capture the extent to which a firm is affected by collateral limitations, I measure the 

percent of its assets held by foreign subsidiaries (foreign asset percentage).  I assume that a larger 

foreign asset percentage corresponds to a larger decrease in collateral values.3  My results show 

that collateral limitations are negatively related to debt capacity and positively related to 

borrowing costs, consistent with the prediction that tax-based collateral limitations reduce the 

value of MNCs’ pledgeable collateral.  For example, holding all else equal, I find that a 

hypothetical firm with 100% of its assets held by foreign subsidiaries pays a credit spread 

approximately 24-33 basis points higher than the credit spread of a comparable firm whose assets 

are all domestic.   

I next examine whether collateral limitations affect the use of financial covenants in 

private debt contracts.  Research suggests that equity holders have incentives to expropriate 

creditors’ wealth (e.g., Jensen and Meckling (1976); Smith and Warner (1979b)) and that both 

covenants and collateral can mitigate this problem by reducing a borrower’s risk-taking 

incentives (Stulz and Johnson 1985; Aghion and Bolton 1992; Rajan and Winton 1995; 

Christensen and Nikolaev 2012).  To the extent the effectiveness of collateral in mitigating the 

shareholder-creditor conflict is reduced by collateral limitations, MNCs’ borrowing arrangements 

should rely more on covenants to decrease creditors’ demands for price protection (i.e., higher 

borrowing costs). 

                                                      

3 My sample only includes firms with non-zero amounts for foreign asset percentage.  Thus, in my empirical design 

treatment is continuous in nature. 
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I find that collateral limitations are positively (negatively) associated with the use of 

performance (capital) covenants in private debt contracts, but fail to find evidence of an 

association between collateral limitations and the total number of covenants in private debt 

contracts.  Taken together, these results suggest performance covenants are substituted for capital 

covenants as a borrower is more affected by collateral limitations.4 Christensen and Nikolaev 

(2012) argue that capital covenants restrict a borrower’s financing flexibility, implying that 

capital covenants are more costly for financially constrained borrowers.  They predict that 

financially constrained borrowers will negotiate contracts with fewer capital covenants and more 

performance covenants, and find evidence consistent with this prediction.  Applying their 

reasoning to my setting in which collateral limitations are viewed as imposing a financing 

constraint, contracts of borrowers more affected by collateral limitations are expected to contain 

relatively more performance covenants.  Additional performance covenants can be costly for 

borrowers because performance covenants are generally more binding than capital covenants, 

resulting in more frequent violations which reallocate control to creditors who may demand 

concessions from the borrower (Christensen and Nikolaev 2012). 

My final set of tests indirectly investigates the effect of collateral limitations on firm 

values.  I exploit plausibly exogenous variation stemming from the passage of the TCJA.  

Although the U.S. House and Senate passed versions of the TCJA on November 16, 2017 and 

December 2, 2017 that repealed tax-based collateral limitations, the final version of the TCJA, 

announced on December 15, 2017, unexpectedly retained these limitations (Deloitte 2017; 

                                                      

4 Christensen and Nikolaev (2012) suggest that capital covenants, such as net worth covenants, are designed to align the 

ex ante interests of a borrower and its creditors by requiring the borrower to maintain a minimum level of equity capital 

which in turn reduces the borrower’s risk-taking incentives.  Performance covenants such as interest coverage ratios 

facilitate contingent allocation of control from a borrower to its creditors based on a signal (or signals) of borrower 

performance.   
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Latham & Watkins 2018).5  Since market participants anticipated that collateral limitations would 

be eliminated, reactions to the unexpected retention of these limitations capture the effect of 

collateral limitations on firm values of affected firms.   

To measure the effect of collateral limitations on firm values, I examine market reactions 

around the final passage of the TCJA as a function of foreign asset percentages.   Research 

suggests that lower collateral values, all else equal, suppress corporate investment through the 

channel of reduced debt capacity and higher borrowing costs (Almeida and Campello 2007; Gan 

2007; Chaney et al. 2012).   Assuming the net present value of investments is impounded in stock 

price, and that MNCs, on average, choose positive NPV projects, a shock that decreases expected 

collateral values will be negatively related to share prices (Harris and Raviv 1990; Hahn and Lee 

2009).  Consistent with this prediction, I find that cumulative abnormal returns for 2- or 3-day 

windows around December 15, 2017 are negatively related to foreign asset percentages, my 

proxy for the extent to which a firm is affected by collateral limitations.  For example, a 10 

percentage-point increase in foreign asset percentage is associated with a less-positive market 

reaction of approximately 11-12 basis points.  

Overall, my findings suggest that collateral limitations impose meaningful costs on 

MNCs as evidenced by higher borrowing costs, reduced debt capacity, greater use of performance 

covenants in private debt contracts and lower firm values.  I show that these results are robust to 

various measures for foreign asset percentages and to multivariate matching strategies via entropy 

balancing. 

                                                      

5 Latham & Watkins (2017) note “One surprise in the Act, however, is that unlike the initial House and Senate 

proposals, the Act does not repeal or amend Section 956.  Section 956 generally requires that a U.S. shareholder 

include in income a ‘deemed dividend’ from a [foreign subsidiary] that provides collateral to support the debt of a 

related U.S. issuer/borrower.”  
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My findings complement literature that examines the relation between collateral and 

corporate debt structure (e.g., Harris and Raviv (1990); Shleifer and Vishny (1992); Benmelech et 

al. (2005); Vig (2013); Cvijanović (2014)) and the relation between collateral values and firm 

values (e.g., Harris and Raviv (1990); Hahn and Lee (2009)).  This research suggests collateral 

values affect borrowing arrangements and that higher collateral values, all else equal, are 

associated with higher firm values.  While prior research focuses on variation in collateral values 

arising from differences in asset redeployability, I focus on variation in collateral values which 

arises from limitations on the use of a firm’s foreign assets as collateral.6  My construct for 

capturing collateral value, which I term asset pledgeability, differs from asset redeployability, in 

that pledgeability is unrelated to the underlying characteristics of a firm’s assets, such as outside 

demand, and instead uses the location of assets as a proxy for collateral value.  My results suggest 

collateral limitations reduce collateral values and thus affect borrowing arrangements and firm 

values in a similar manner to differences in collateral values examined in prior research using 

alternative constructs such as asset redeployability (Williamson 1988; Benmelech and Bergman 

2009). 

  My paper is also related to research that examines the effect of taxes on firm financing 

(e.g., Modigliani and Miller (1963); Graham (1996, 2000); Hasan et al. (2014); Blaylock et al. 

(2016); Faulkender and Smith (2016); De Simone and Lester (2017); Ma et al. (2017)) and firm 

values (e.g., Fama and French (1998); Graham (2000); Desai and Dharmapala (2009); Hanlon 

and Slemrod (2009)).  I extend this research by highlighting that preferential tax treatment on 

foreign income comes with a cost, tax-based collateral limitations, which affect corporate 

borrowings and indirectly reduce firm values. 

                                                      

6 A more redeployable asset has more alternative uses and is expected to have greater demand outside the firm; thus, a 

creditor could expect a higher return if required to sell a more redeployable asset. 
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Finally, my results suggest that tax-based collateral limitations offer one explanation for 

the underlevered and under-sheltering puzzles (Graham 2000; Weisbach 2002).  In my setting, 

under-sheltering can arise if a firm does not take advantage of tax-planning opportunities because 

doing so would require it to forfeit using the resulting foreign assets as collateral.  In the same 

setting, a firm’s use of international tax avoidance strategies can subject the firm to collateral 

limitations which in turn reduce the firm’s debt capacity, making it seem as though the firm is 

underlevered. 

The next section of the paper summarizes features of the former and current U.S. 

corporate tax systems applicable to my setting.  Section 3 reviews existing literature and develops 

my hypotheses.  Section 4 describes the research design and sample. Section 5 presents the results 

and Section 6 concludes. 
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2. U.S Corporate Tax System 

2.1 Pre – Tax Cuts and Jobs Act 

Prior to the TCJA, the U.S. worldwide tax system levied U.S. taxes on MNCs’ income 

regardless of where the income was generated.  To lessen the burden of this double taxation at 

both the U.S. and foreign levels, the U.S. system provided a foreign tax credit that reduced the 

U.S. tax on foreign income for taxes paid to foreign jurisdictions.7  For example, if an MNC paid 

$15 in taxes to a foreign jurisdiction on foreign pretax income of $100 and the applicable U.S. 

statutory rate is 35% percent, the U.S. tax liability would be $20.8  MNCs could defer the 

payment of U.S. taxes on foreign-generated income until that income was remitted to the U.S.9    

To prevent MNCs from both deferring the payment of U.S. taxes on foreign income and 

using assets financed by that same tax-deferred income as credit support for debt financing, 

Congress added Section 956 to the U.S. tax code in 1962 (Cherryman 1963; Marineau 2012). 

Section 956 specifies that financing arrangements in which foreign subsidiaries provide support 

of U.S. entities’ debt obligations trigger a “deemed dividend”, resulting in immediate taxation of 

unremitted foreign income at the U.S. level.10  A deemed dividend is triggered if a foreign 

subsidiary supports a debt obligation of a U.S. entity in any of the following ways: 1) pledges 

                                                      

7 The foreign tax credit was subject to limitations.  For example, foreign tax credits on foreign income were limited to 

the amount of foreign income multiplied by the statutory U.S. tax rate.  Thus, if a firm generated income in a 

jurisdiction with a corporate tax rate exceeding the U.S. tax rate, the firm could claim a credit not to exceed 35% of the 

foreign pre-tax income in that jurisdiction.  
8 The $20 liability is $35 less a foreign tax credit of $15 for the amount paid to foreign jurisdictions. 
9 Due to increasing non-U.S. operations, the deferral option and the relatively high U.S. tax rate, MNCs accumulated 

large amounts of unremitted foreign income prior to the TCJA (Desai et al. 2001; Foley et al. 2007).  For example, 

prior to the passage of the TCJA estimates of unremitted foreign income ranged from $2 trillion to $2.6 trillion 

(Sommer 2016; Wong 2016; Jopson and Fleming 2017; Wells 2017). 
10 While effective limitations on the use of foreign assets as collateral by MNCs have existed since 1962, academics 

and the media have often overlooked or mischaracterized this aspect of the U.S. tax system.  For example, Harford et 

al. (2017) argue that firms can alleviate the internal financing frictions caused by repatriation taxes by borrowing 

“domestically against their foreign cash.”  In another example, Krugman (2017) states that firms “can always use their 

overseas cash to secure their loans.” 
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more than two-thirds of the voting power of the foreign subsidiary as collateral, 2) guarantees 

payment of loans made by a third-party to a U.S. entity, or 3) pledges assets as upstream 

collateral for debt issued by a U.S. entity.11  I treat financial guarantees and pledges of collateral 

by subsidiaries within a consolidated entity as substantively similar because guarantees by 

subsidiaries in a consolidated entity effectively provide creditors with a security interest in the 

guarantor-subsidiaries’ assets.  Thus, both guarantees and pledges of collateral are designed to 

reduce credit risk by expanding the asset base to which creditors have claims in the event of 

default.12 

Prior to the TCJA, a “deemed dividend” subjected affected foreign subsidiaries’ current 

and accumulated income to U.S. taxation.  For firms with large accumulations of unremitted 

foreign income generated in low tax jurisdictions, triggering a deemed dividend could result in 

substantial tax liabilities.  For example, in 2012 the legal counsel for Overseas Shipholding Group 

(OSG), an MNC, discovered that OSG’s foreign subsidiaries provided credit support for U.S. 

debt obligations from 2000-2012, while OSG claimed the deferral option.  Because the 

arrangement should have triggered a deemed dividend, the IRS claimed OSG owed over $500 

million in taxes based on accumulated foreign earnings and related interest accrued from 2000 to 

2012.  Unable to make the required payments, OSG filed for bankruptcy in November 2012 and 

                                                      

11 The two-thirds rule arises because many corporation laws provide that a corporation can be liquidated with a two-

thirds shareholder vote (Crumbaugh and Kronsnoble 2005). 
12 Berger and Udell (1998) argue that both guarantees and collateral allow a borrower to obtain better loan terms by 

reducing credit risk.  Collateral and guarantees reduce credit risk by granting creditors rights and claims to a borrower’s 

assets.  Consistent with this notion legal scholars suggest that intercorporate guarantees typically include a security 

interest in a guarantor’s assets thereby including these assets as part of the asset base made available to creditors (Hale 

and Rapp 2009; Blaut and Loeser 2017).  For lending arrangements that do not involve consolidated entities, 

guarantees and collateral can have conceptual and substantive differences.  For example, a personal guarantee by a 

third-party co-signor to provide credit support for a borrower of an auto loan is different from a business owner 

pledging his or her primary residence as collateral to secure a business loan.  The personal guarantee mitigates credit 

risk based on the cash flow generating ability of the co-signor while collateral mitigates credit risk based on the value 

of the collateralized assets. 
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the SEC required OSG to restate its financial statements for 2000-2011, claiming that OSG failed 

to record an appropriate tax liability.13 

2.2 Tax Cuts and Jobs Act of 2017 

In December 2017 Congress passed the TCJA, which reduced the U.S. corporate tax rate 

from 35% to 21%, eliminated the deferral option and brought the U.S. corporate tax system closer 

to a territorial system in which income is generally taxed only in the jurisdiction where it is 

generated.14  While both the House and Senate versions of the TCJA included provisions to 

eliminate tax-based collateral limitations, the final version of the Act released by the U.S. 

Congressional Conference Committee on December 15, 2017 unexpectedly retained these 

limitations.15   

Under the territorial tax regime created by the TCJA, MNCs’ foreign income is generally 

not subject to taxation at the U.S. level, except that pledging foreign assets as collateral subjects 

MNCs’ foreign earnings to U.S. taxation.16  While the TCJA eliminated the deferral option, 

meaning that using foreign assets as collateral exposes only current foreign earnings to U.S. 

taxation, the TCJA also broadened the definition of a foreign subsidiary under Section 956, thus 

expanding the portion of an MNC’s assets that could trigger a deemed dividend if pledged as 

                                                      

13 More information related to OSG’s case can be viewed at: https://www.sec.gov/news/pressrelease/2017-29.html 
14 Because the TCJA eliminated the deferral option, MNCs no longer have a U.S. tax-based incentive to leave income 

overseas.  However, the TCJA does not affect operational-based incentives to leave income overseas (e.g., better 

investment opportunities).  Additionally, U.S. MNCs may prefer to leave foreign income overseas to avoid withholding 

taxes imposed by foreign taxing authorities.   
15 The conference committee did not provide a formal explanation for the deviation from the House and Senate versions 

of the TCJA.  The legislative history for the Act mentions that changes were made to “encourage increased investment 

in the U.S.” (See http://docs.house.gov/billsthisweek/20171218/CRPT-115HRPT-466.pdf).  This generic statement did 

not reference Section 956. 
16 Other exceptions to the territorial system are the global intangible low-taxed income (GILTI) tax, the foreign-derived 

intangible income (FDII) tax, and the base erosion and anti-abuse (BEAT) tax.  The GILTI tax rate is 10.5%, although 

GILTI provides a tax credit for only 80% of foreign taxes paid; thus the maximum total tax rate incurred by MNCs 

could be as high as 13.125% (10.5/0.8).  FDII is a corporation’s deemed intangible income multiplied by the ratio of its 

foreign-derived deduction-eligible income and total deduction-eligible income.  FDII is subject to a 13.125% tax rate 

(21%/(1-37.5% deduction). The maximum rate for the BEAT tax is 5% in 2018 and 10% thereafter. 

https://www.sec.gov/news/pressrelease/2017-29.html
http://docs.house.gov/billsthisweek/20171218/CRPT-115HRPT-466.pdf
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collateral to support U.S. debt obligations.17  Therefore, while the TCJA made significant 

changes to the U.S. tax system, tax-based collateral limitations will continue to affect MNCs’ 

financing decisions (Latham & Watkins 2018). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                      

17 For example, Latham & Watkins (2017) note that “under the revised attribution rules, the ownership by a foreign 

parent of a foreign subsidiary’s stock can now be attributed “downward” to a U.S. entity that is also owned by such 

foreign parent. As a result, for a foreign-parented group, in addition to any foreign subsidiaries of a U.S. subsidiary, the 

foreign sister companies of a U.S. subsidiary will now all be treated as controlled foreign corporations (CFCs).” 
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3. Related Research and Hypothesis Development 

3.1 Related Research 

3.1.1 The Role of Collateral  

The role of collateral in debt financing arises to address conflicts between a firm’s 

creditors and its shareholders (including management).  Fama and Miller (1972) note that “it is 

easy to construct examples in which a production plan that maximizes shareholder wealth does 

not maximize bondholder wealth, or vice versa.”  Smith and Warner (1979b) refer to four sources 

or examples of the shareholder-creditor conflict.   

The first is dividend payments which reduce the value of debt.  At the limit, if a 

borrowing firm sells all its assets for cash and pays the proceeds to shareholders, creditors would 

be left with nothing.  Second, shareholders can issue additional debt, which Smith and Warner 

(1979b) refer to as claim dilution.  New issuances of debt with equal or higher priority reduce the 

likelihood that a creditor is repaid.  Third, Barnea et al. (1981) and Jensen and Meckling (1976) 

argue that shareholders have incentives to increase the variance of cash flows from operations 

because increases in the value of cash flows accrue to shareholders while most of the costs 

associated with increased volatility are borne by creditors.18  Fourth, Myers (1977) argues that 

shareholders have incentives to reject positive NPV projects if the benefits of those projects 

accrue to creditors.19   

Jensen and Meckling (1976) argue that shareholders bear the costs of these shareholder-

creditor conflicts because creditors that recognize the existence of these conflicts will price 

                                                      

18 The threat that managers will increase project risk to expropriate wealth from creditors is commonly referred to as 

asset substitution.  
19 This phenomenon is commonly referred to as the underinvestment problem or debt overhang. 
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protect by increasing lending rates, requiring collateral or imposing debt covenants.20  While prior 

research generally agrees that collateral can mitigate shareholder-creditor conflicts, there is an 

extensive literature that discusses whether collateral is commonly used to mitigate problems 

related to adverse selection and/or moral hazard. 

Stiglitz and Weiss (1981) suggest that interest rates affect the type of borrowers that 

apply for loans.21  For example, loans with high interest rates may attract only low quality 

borrowers because higher quality borrowers can receive lower rates elsewhere, causing an 

adverse selection problem.  Theory suggests collateral can be used as a signaling mechanism to 

distinguish between borrower types and mitigate adverse selection problems (Bester 1985; Chan 

and Kanatas 1985; Besanko and Thakor 1987).22  The notion is that by pledging collateral, higher 

quality borrowers can distinguish themselves from lower quality borrowers who are unwilling to 

pledge collateral because of their higher probability of failure and loss of collateralized assets.  

The shareholder-creditor conflict also gives rise to moral hazard problems because after a 

debt contract is signed borrowers retain control rights and have incentives to expropriate wealth 

from creditors (Jensen and Meckling 1976).   Boot et al. (1991) consider a model in which 

borrower type is known by the creditor (i.e., no adverse selection problem), but a moral hazard 

problem arises because borrowers are able to take ex post actions that are unobservable to 

                                                      

20 Anderson et al. (2003) investigate the assertion that shareholders bear the costs associated with shareholder-creditor 

conflicts by examining the cost of debt for family-owned firms relative to widely-held firms.  They argue that founding 

families have less diversified investment portfolios and are more interested in the long-term survival of their firms 

relative to a typical investor, which reduces the founding families’ risk-taking incentives and thus alleviates 

shareholder-creditor conflicts.  Consistent with predictions, Anderson et al. (2003) find that family-owned firms pay 

lower interest rates than widely-held firms, all else equal. 
21 Stiglitz and Weiss (1981) also note that interest rates could affect the ex post investment incentives of borrowers.  

They argue that because borrowers are concerned about returns on investment only in states without bankruptcy, 

increasing interest rates makes riskier investments more attractive to borrowers. 
22 Both the existence of collateral and its amount can be used as a signaling mechanism in these papers to distinguish 

among borrower types.  All three models assume that creditors are risk-neutral and unable to observe borrower type 

(i.e., ex ante information asymmetry).  Thus, in a world with perfect information, collateral would be inefficient and 

useless.  Chan and Kanatas (1985) also impose an assumption that a borrower is unable to take actions that affect its 

ability to repay creditors (i.e., no moral hazard problem). 
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creditors.  In their model a secured loan can motivate a borrower to choose the first-best action 

because a borrower loses pledged collateral given default and the probability of default is reduced 

by taking the first-best action.23  Thus, when borrower type is known, low quality borrowers are 

required to post collateral to mitigate the moral hazard problem associated with ex post 

unobservable actions. 

3.1.1.1 Empirical Evidence on the Role of Collateral 

Theoretical research makes alternative predictions about the relation between borrower 

type and the use of collateral depending on whether collateral is used to solve an adverse 

selection or moral hazard problem.  For example, if collateral is used to solve an adverse selection 

problem, theory predicts higher quality borrowers are more likely to pledge collateral (e.g., Chan 

and Kanatas (1985); Besanko and Thakor (1987), while for moral hazard problems theory 

predicts a negative relation between borrower quality and the use of collateral (e.g., Boot et al. 

(1991)).  While theory suggests that collateral can help mitigate both adverse selection and moral 

hazard problems, empirical research primarily supports the inference that collateral is used to 

alleviate moral hazard problems (Benmelech et al. 2005).24 

  Collateral mitigates the moral hazard problem associated with debt financing by 

granting creditors rights to specific assets if a borrower defaults, thereby aligning the interests of 

creditors and shareholders and reducing a borrower’s risk-taking incentives (Jensen and Meckling 

1976; Boot et al. 1991).  Because collateral reduces a creditor’s expected loss given borrower 

                                                      

23 In Boot et al. (1991), collateral can be used to motivate a low quality borrower to take a good action.  In their model, 

good borrowers in the first-best solution choose the high-quality action so it is not efficient to motivate them to take the 

good action.  This result arises from two assumptions.  First, in the first-best solution both borrower type and future 

action are observable.  Second, borrower type and action are partially substitutable.   
24 An exception is Jimenez et al. (2006), who examine Spanish borrowers and find that among younger firms, higher 

quality borrowers are more likely to pledge collateral. 
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default, creditors are willing to lend more and at a lower rate.25  Thus, higher collateral values are 

predicted to increase debt capacity and reduce borrowing costs.   

Examining the relation between collateral values and either debt capacity or cost of debt 

requires a measure of collateral values.  Prior research has focused on asset redeployability, 

defining an asset as more redeployable if it has more alternative uses (Williamson 1988; Shleifer 

and Vishny 1992).  Such an asset will in theory generate greater demand and therefore larger 

sales proceeds if sold outside the firm.  Therefore, collateral comprised of redeployable assets 

increases creditors’ expected returns (Williamson 1988; Shleifer and Vishny 1992; Benmelech et 

al. 2005; Benmelech and Bergman 2009; Cvijanović 2014).  

To measure asset redeployability, prior research has focused on specific types of assets 

(e.g., real estate, railway tracks, and airplanes) or industries.  For example, Benmelech and 

Bergman (2009) measure airplane redeployability based on how many airlines fly a particular 

plane type and how many total planes of each type are flown by major airlines.  They find that 

loans backed by more redeployable plane types are larger and have smaller credit spreads.  

Cvijanović (2014) tests predictions about the relation between collateral values and a firm’s debt 

capacity and cost of debt using real estate values to measure collateral values.  Consistent with 

predictions, she finds that higher collateral values are associated with an increase in debt capacity 

and a decrease in borrowing costs. 

3.1.2 Collateral and Covenants 

Agency theory suggests that both debt covenants and collateral can mitigate the 

shareholder-creditor conflict and enhance debt financing efficiency (Jensen and Meckling 1976; 

                                                      

25 Liquidation value is commonly used to denote the expected value a creditor can generate by selling seized assets 

following a borrower default.  While expected liquidation values are shown to affect debt capacity and borrower costs 

(e.g., Benmelech (2009); Cvijanović (2014)), actual liquidation of assets following a default is a rare, presumably 

because creditors recoup very little, if any from liquidation (Bris et al. 2006). 
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Jackson and Kronman 1979; Smith and Warner 1979a; Rajan and Winton 1995).  For example, 

Jensen and Meckling (1976) and Smith and Warner (1979b) argue that covenants limit 

managerial actions that expropriate creditor wealth and thereby reduce the spread demanded by 

creditors.  Stulz and Johnson (1985) argue that collateral and covenants are substitutes, stating, 

“secured creditors are likely to agree to less restrictive covenants about what the firm (borrower) 

can or cannot do later on, as the actions of the firm affect those creditors less than if their claim 

were not secured by some collateral”.   

Prior research suggests covenants and collateral are ubiquitous in private debt 

agreements.  For example, Bradley and Roberts (2015) report that over 70% of private loans are 

secured, while Roberts and Sufi (2009) report that nearly 97% of private credit agreements 

contain at least one financial covenant.  However empirical research examining the relation 

between collateral and covenants is limited.  One study that does examine the relation between 

collateral values and covenant usage is Cvijanović (2014), who finds that covenant usage is 

negatively related to collateral values. 

3.1.3 Taxes, Firm Financing and Firm Value 

Capital structure theory suggests that debt financing can increase firm values relative to 

equity financing because interest payments are tax-deductible and dividends are not (Modigliani 

and Miller 1963; Mackie‐Mason 1990; Leland 1994; Graham 1996; Fama and French 1998).  

Graham (2000) develops a measure of the tax benefits of debt based on simulated marginal tax 

benefit functions and estimates the capitalized savings from debt financing are 4.3 to 9.7 percent 

of firm value.  Graham (2000) notes that firms, on average, seem conservative in their use of debt 

and by borrowing more could plausibly increase firm values.  Research has attempted to explain 

this finding, sometimes called the “underlevered puzzle”, attributing it to either underestimation 
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of the costs of financial distress (e.g., Almeida and Philippon (2007)) or imprecision in measures 

of marginal tax rates (e.g., Blouin et al. (2010); Faulkender and Smith (2016)). 

While corporate financing choices (i.e., debt vs. equity) are one tax planning strategy that 

can affect firm values, research suggests other strategies to reduce tax burdens and increase firm 

value (Collins et al. 1998; Desai and Dharmapala 2006; Graham and Tucker 2006; Hanlon and 

Slemrod 2009).  For example, a firm can increase its after-tax income by generating income in 

jurisdictions with relatively low tax rates.26  While some firms appear to take actions to avoid 

taxes (e.g., Dyreng et al. (2008), Dyreng et al. (2017)), it is puzzling why firms are not more 

aggressive tax avoiders due to the perceived low costs associated with tax avoidance (Weisbach 

2002; Hanlon and Heitzman 2010).   This “under-sheltering puzzle” has prompted researchers to 

examine costs of tax avoidance, such as reputational costs to executives (e.g., Gallemore et al. 

(2014); Armstrong et al. (2015)), negative market reactions to tax sheltering revelations (e.g., 

Hanlon and Slemrod (2009); Kim et al. (2011)), agency costs (e.g., Desai and Dharmapala 

(2006); Hanlon et al. (2015)) and negative public sentiment (e.g., Dyreng et al. (2016); Dyreng et 

al. (2018)).27    

I analyze another cost of tax avoidance faced by MNCs: the effective limitation on the 

use of foreign assets as collateral.  In an international setting, tax-based collateral limitations offer 

one explanation for both the underlevered and under-sheltering puzzles.  MNCs must trade off the 

benefits of preferential tax treatment on foreign income with the costs of not using foreign assets 

as collateral.  Thus, a firm may appear to be under-sheltered if the benefits of recognizing and 

                                                      

26 Prior to the TCJA, the U.S. corporate tax rate was the second highest among the 35 OECD nations.   
27 Some research suggests tax avoidance and income shifting may increase firm-level opacity and exacerbate 

shareholder-creditor problems leading to higher borrowing costs (Hasan et al. 2014; Ma et al. 2017; Saavedra and 

Williams 2017).  The mechanism in these papers requires opacity and information asymmetry between a borrowing 

firm and its creditors.  In contrast, tax-based collateral limitations do not involve information asymmetries but are a 

friction that is generally understood by borrowers and creditors.  
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deferring repatriation of income in a low-tax foreign jurisdiction are smaller than the costs of 

forgoing the use of foreign assets as collateral.  Alternatively, a firm may appear underlevered if 

it chooses to keep income in a foreign jurisdiction because doing so may reduce its debt capacity.  

However, once the costs and constraints of collateral limitations are considered, the underlevered 

and under-sheltering puzzles may no longer be puzzles but rather reasonable outcomes. 

3.2 Hypothesis Development 

Anecdotal evidence suggests that collateral limitations may not affect borrowing 

arrangements or equity values because firms can, in theory, circumvent collateral limitations.  For 

example, while the U.S. tax system effectively limits foreign subsidiaries’ ability to support U.S. 

entities’ borrowings, foreign subsidiaries can borrow from foreign creditors using foreign assets 

as collateral without incurring tax costs.  Additionally, the U.S. tax system allows MNCs’ foreign 

subsidiaries to make short-term loans to related U.S. entities without triggering a deemed 

dividend as long as these loans are repaid within 30 days and all loans made by the foreign 

subsidiary are outstanding for fewer than 60 days total in a given year.  These short-term loan 

provisions could help stabilize a parent company’s cash flows and thereby reduce borrowing risk.   

Under both the current (as of 2018) and former U.S. tax systems, MNCs can benefit from 

recognizing income in jurisdictions with lower tax rates than U.S. rates, but doing so limits their 

ability to use foreign assets as collateral.  Therefore, when choosing international tax planning 

strategies, MNCs weigh the benefits of a lower tax burden against the costs from collateral 

limitations.  In this cost-benefit analysis the upper bound tax cost is the amount of tax an MNC 

would incur by triggering a deemed divided, making unremitted foreign income subject to 

immediate U.S. taxation up to the amount of borrowings.  Because MNCs can, in theory, sidestep 

the costs imposed by tax-based collateral limitations (e.g., foreign subsidiaries borrowing directly 
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from foreign lenders; short-term upstream loans), the extent to which these limitations impose 

costs is an empirical question. 

I measure the extent to which an MNC is affected by tax-based collateral limitations as 

the proportion of its assets held by foreign subsidiaries (i.e. foreign asset percentage).  A firm 

with a higher foreign asset percentage is arguably more affected by collateral limitations because 

the limitations apply to a greater portion of consolidated assets.  Thus, I use higher foreign asset 

percentages as a proxy for lower collateral values, all else equal.  

Using collateral limitations as proxies for collateral values and consistent with theoretical 

predictions that lower collateral values are negatively related to debt capacity and positively 

related to borrowing costs (e.g., Stulz and Johnson (1985); Harris and Raviv (1990); Benmelech 

and Bergman (2009)), I propose the following hypotheses: 

H1: A firm’s foreign asset percentage is negatively related to its debt capacity. 

H2: A firm’s foreign asset percentage is positively related to its cost of debt. 

Prior research argues collateral and covenants perform similar roles in mitigating the 

shareholder-creditor conflict (e.g., Jensen and Meckling (1976); Smith and Warner (1979a)).  

Therefore tax-based collateral limitations that reduce collateral values could limit the 

effectiveness of collateral at mitigating the shareholder-creditor conflict.  If covenants serve a role 

similar to collateral then the reduced effectiveness of collateral should result in an increased use 

of covenants.  Thus, I propose the following hypothesis: 

H3: A firm’s foreign asset percentage is positively related to debt covenant usage in 

private debt agreements. 

Prior research suggests higher collateral values increase a firm’s access to capital and 

reduce its borrowing costs which, all else equal, increase the availability of funds for investment 
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(Almeida and Campello 2007; Campello and Hackbarth 2012).28  If the net present value of 

investments is impounded in stock price, and if firms rationally invest in projects with expected 

positive NPVs then the market value of equity will be positively related to the value of its 

collateral, all else equal (Harris and Raviv 1990; Hahn and Lee 2009).   

I use stock market responses to the December 15, 2017 announcement of the final version 

of the TCJA to examine the relation between tax-based collateral limitations and firm values.  

Because the final version unexpectedly retained collateral limitations despite the House and 

Senate bills proposing their repeal, this setting induces plausibly exogenous variation in 

investors’ beliefs about firms’ collateral values.  While my previous hypothesized relations 

between collateral limitations and borrowing arrangements are subject to endogeneity concerns, 

such as potential omitted factors and simultaneity, the exogeneity of changes in expectations 

about collateral limitations associated with the announcement of the final version of the TCJA 

mitigates these concerns and allows for an identified effect of collateral values on firm values.  

Thus, to identify the effect of collateral limitations on firm value, I examine stock price responses 

around the final version of TCJA.  Assuming collateral limitations reduce collateral values, which 

in turn reduce the level of investment, I propose the following hypothesis: 

H4: Market reactions around the announcement of the final version of the TCJA 

are negatively related to a firm’s foreign asset percentage. 

 

 

                                                      

28 This phenomenon is termed the “credit multiplier effect” by Almeida and Campello (2007) and others.  The firm-

level credit multiplier is an extension of the dynamic credit multiplier introduced by Kiyotaki and Moore (1997).  
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4. Research Design 

4.1 Foreign Asset Percentage 

The U.S. tax system limits an MNC’s ability to use foreign assets as collateral without 

incurring immediate tax costs.  I use a firm’s foreign asset percentage, calculated using 

geographic segment data, to measures the extent to which a firm is affected by tax-based 

collateral limitations.  SFAS 131 requires firms to report long-lived assets for the firm’s country 

of domicile and all foreign countries where the firm has assets.1  I calculate a firm’s foreign asset 

percentage (PctFor_Seg) as the percent of a firm’s long-lived assets scaled by consolidated long-

lived assets.2   

4.2 Empirical Analyses 

The data for my analyses come from three sources.  Geographic segment and accounting 

data come from Compustat; data on debt covenants and credit spreads for private debt contracts 

come from Thomson Reuters’ DealScan; and returns data come from the Center for Research in 

Security Prices (CRSP) daily files. 

For the analysis of the effect of collateral limitations on borrowing arrangements (e.g., 

debt capacity, cost of debt and debt covenant usage), my sample includes fiscal years ending 

between January 1, 2007 and December 31, 2016, for which there are sufficient data to calculate 

                                                      

1 SFAS 131 states firms are required to report geographic segment data unless it is impracticable to do so.  The SEC 

frequently questions compliance with segment reporting requirements (EY 2017a).  I designate long-lived assets as 

foreign using Compustat geographic designations (𝐺𝐸𝑂𝑇𝑃=3). 
2 EY (2017b) notes that “generally, long-lived assets include items such as property, plant, equipment (PPE), capital 

leases of lessees, assets of lessors subject to operating leases and goodwill. However, for the purposes of entity-wide 

geographic area disclosures, the definition of long-lived assets implies hard assets that cannot be readily removed. As 

such intangible assets, including goodwill would be excluded.” 

I find that the Pearson (Spearman) correlation for consolidated PPE and consolidated long-lived assets is 0.92 (0.93).  

The mean (median) [mode] for consolidated PPE scaled by consolidated long-lived assets is 0.785 (0.864) [1.00] 

suggesting that long-lived assets are comprised primarily of PPE.  
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PctFor_Seg.3  For the analysis of the relation between collateral limitations and firm value, the 

sample includes all firms with sufficient data to calculate PctFor_Seg for at least one fiscal year 

ending between June 30, 2015 and September 30, 2017.  If a firm has sufficient data to compute 

PctFor_Seg for multiple years in this time-window, I use the most recent observation.  To be 

included in my sample, observations must have a foreign asset percentage greater than zero and 

less than or equal to one, and data to calculate relevant controls.4  Table 1 reports information 

about the samples used for the analysis of borrowing arrangements (Panel A) and the firm value 

analysis (Panel B).  I remove financial firms (SIC 6001-6999) since these firms’ asset structures 

differ from those of non-financial firms.5  Table 1 shows that missing geographic asset data are 

the most common reason for sample attrition for both samples.6   

To examine how tax-based collateral limitations affect borrowing arrangements, I 

estimate regressions in which debt attributes (i.e., debt capacity, cost of debt and debt covenant 

usage) are a function of firms’ foreign asset percentages (See Equation 1) and other firm 

characteristics that prior research shows are related to corporate debt structure (Harris and Raviv 

1991; Rajan and Zingales 1995; Faulkender and Petersen 2006; Bharath et al. 2009b).7  I include 

                                                      

3 While SFAS 131 is effective for periods beginning after December 15, 1997, the American Jobs Creation Act of 2004 

temporarily reduced the maximum U.S. tax rate on repatriated foreign earnings from 35% to 5.25% via an 85% 

dividends received deduction, applicable to a single repatriation per firm between the 2004 and 2006 tax years 

(Redmiles 2008).  Therefore, to allow for a constant U.S. corporate tax regime, I begin my sample in 2007.  My sample 

concludes in 2016 because the TCJA made substantial changes to the U.S. Corporate tax system, effective for 2017 

(See Section 2.2). 

In untabulated results, I expand my sample using geographic segment data to include fiscal years ending between 

December 15, 1998 and December 31, 2016 and find results identical in sign and significance. 
4 I remove observations in which a firm’s foreign asset percentage is not between 0 and 1 because these values likely 

arise from reporting errors or data compilation errors. 
5 In untabulated results, I remove utility firms (SIC 4001-4999) and find results identical in sign and significance. 
6 In untabulated results, I find that during 2007-2016 over 70% of firm-year observations that report geographic 

segment data fail to disclose information about long-lived assets (i.e., they report only geographic sales information).  

This finding is consistent with Oler et al. (2007), who report that only 18.7% of a sample of 312 firms that repatriated 

foreign earnings in connection with the American Jobs Creation Act disclose foreign assets as part of their geographic 

segment data. 
7 For regressions in which the dependent variable is a feature of a credit agreement (e.g., credit spread or number of 

covenants), I also control for contractual characteristics.   
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year and industry fixed effects (SIC two-digit) and cluster standard errors at the firm level 

(Angrist and Pischke 2008; Petersen 2009).  I remove singleton observations (i.e., fixed effect 

groups with a single observation) because failure to remove these observations can cause standard 

errors to be underestimated (Correia 2015).8 

Debt attribute = 𝑓(foreign asset percentage and firm characteristics)  (1) 

To examine the effect of collateral limitations on firm value I estimate the 

following regression: 

𝐶𝐴𝑅 = 𝛼 + 𝛽1𝑃𝑐𝑡𝐹𝑜𝑟_𝑆𝑒𝑔 + 𝜃𝑋 + 𝜖      (2) 

where CAR is the cumulative abnormal return for a two- or three-day trading window around the 

announcement of the passage of the TCJA (December 15, 2017).9  PctFor_Seg is a firm’s foreign 

asset percentage, calculated from geographic segment data, and 𝑋 is a vector of the following 

control variables: Log(MVE), the natural log of market value of equity, return on assets (ROA), 

long-term debt scaled by total assets (LT Leverage), market-to-book ratio (MB), and CAR (-240, 

-40), the cumulative abnormal return for days (-240, -40) prior to the event date.  A negative 

coefficient on PctFor_Seg suggests tax-based collateral limitations reduce firm value. 

 

                                                      

8 The number of singletons for a given regression varies depending on the fixed effects included in a given model and 

the dependent variable.  The minimum (maximum) number of singletons for an estimated regression model presented 

in my paper is 1 (87). 
9 To estimate abnormal returns I use Fama and French (1993) three daily factors and estimate a firm-specific regression 

over 200 trading days ending 40 days before December 15, 2017.  Using fitted values from this regression, I compute 

abnormal returns as the difference between a firm’s raw return and its expected return.  
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5. Results 

5.1 Collateral Limitations and Debt Structure 

Table 2 reports summary statistics for variables in the debt structure analysis.1  Long-

term debt scaled by total assets and interest expense scaled by long-term debt are the proxies for 

debt capacity and cost of debt, respectively.  Table 3 reports Pearson (Spearman) correlations 

below (above) the diagonal.  PctFor_Seg is positively correlated with interest expense scaled by 

long-term debt (i.e., cost of debt) and negatively correlated with long-term debt scaled by total 

assets (i.e., debt capacity).  Consistent with prior research tangibility is positively correlated with 

debt capacity (Harris and Raviv 1991; Rajan and Zingales 1995; Faulkender and Petersen 2006). 

5.1.1 Collateral Limitations and Debt Capacity 

To examine whether collateral limitations affect debt capacity, I regress ratios of long-

term debt to assets (i.e., leverage ratios) on foreign asset percentages (PctFor_Seg) and other 

determinants of debt capacity for fiscal years ending between January 1, 2007 and December 31, 

2016 and report the results in Table 4.2  Since theory (e.g., Williamson (1988); Shleifer and 

Vishny (1992); Hart and Moore (1994)) suggests collateral is especially associated with long-

term debt, I measure debt capacity as the ratio of long-term debt to total assets.3  Table 4, Column 

1 shows that the coefficient on PctFor_Seg is -0.046, significant at the 5% level using a two-tailed 

t-test.4  In economic terms, a coefficient of -0.046 suggests that a 10 percentage-point increase in 

                                                      

1 I winsorize continuous variables at the 1st and 99th percentiles.  
2 Following prior research (e.g., Harris and Raviv (1991); Rajan and Zingales (1995)) I control for the following 

determinants of leverage ratios: tangibility, profitability, firm size, growth opportunities (market-to-book) and volatility 

(standard deviation of cash flows scaled by sales). 
3 Leverage ratios, which capture actual borrowing, are commonly used as a proxy for debt capacity in corporate finance 

research (Benmelech et al. 2005; Benmelech and Bergman 2009; Cvijanović 2014).   Benmelech et al. (2005) argue 

that actual debt levels are likely increasing in debt capacity, all else equal. 
4 Unless otherwise noted, I report significance of results using two-tailed t-tests. 
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a firm’s foreign asset percentage is associated with a 2.2% decrease in a firm’s leverage ratio.5  

Consistent with predictions, Column 1 suggests collateral limitations are associated with a 

reduction in debt capacity. 

A limitation with the analysis of debt capacity is that Equation 1 is misspecified if there 

exists an omitted factor that is a determinant of both the extent to which a firm operates in foreign 

jurisdictions and borrowing arrangements, such as debt capacity.6  While multivariate regressions 

with controls offer one potential solution to such omitted variable and misspecification problems, 

matching techniques can alleviate misspecification concerns by reducing reliance on the 

specification of the relation between variables (Rosenbaum and Rubin 1983).  I use entropy 

balancing (EB), a synthetic matching technique, to mitigate concerns about model 

misspecification (Hainmueller 2012).7  I first place observations into quintiles based on foreign 

asset percentages and designate observations in the highest two quintiles as treated observations 

(Treat=1) and remaining observations as control observations (Treat=0).  To execute entropy 

balancing for my sample, I select five covariates (market-to-book ratio, tangibility, profitability, 

total assets and the standard deviation of cash flows), set a tolerance of 0.5 and allow the majority 

of iterations in the EB simulation to converge.  By construction, EB uses a weighting matrix to 

create a control group with means, standard deviations, and skewness measures for covariates that 

are not statistically different from the treatment group at conventional levels.8 

                                                      

5 The 2.2% calculation is (-0.046*.1)/0.21 where 0.21 is the mean leverage ratio for the Segment Data Sample (See 

Table 2). 
6 I am not concerned that an omitted factor may determine whether a firm chooses to have foreign operations (versus a 

purely domestic firm) because my sample includes only firms with non-zero amounts of foreign assets; thus, my results 

generalize only to multinational firms. 
7 McMullin and Schonberger (2017) suggest synthetic matching techniques such as EB offer several advantages over 

propensity-score matching (PSM).  First, while PSM ensures covariate balance between treatment and control groups 

for only the first moment, EB can also ensure covariate on higher-order moments (variance and skewness).  Second, 

EB generally requires fewer researcher choices than PSM.  Third, EB can better reduce idiosyncratic noise relative to 

PSM by specifying continuous weights for all control variables rather than allocating full weight only to “matched” 

observations. 
8 I report descriptive statistics for the Entropy-Balanced Sample in Table 11. 
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To examine the effect of collateral limitations on debt capacity using a multivariate 

matching strategy, I regress debt capacity on Treat and control variables (determinants of debt 

capacity) while including the weights for the control group that were assigned by the EB 

procedure.  The results are reported in Table 4, Column 2.  The coefficient on Treat is -0.018, 

significant at the 10% level, suggesting observations with high foreign asset percentages have 

lower debt capacity, all else equal.  Column 3 reports the results of regressing debt capacity on 

PctFor_Seg and control variables, including the weights assigned from the EB procedure.  The 

coefficient on PctFor_Seg is -0.049, significant at the 5% level.  Overall the results using the 

multivariate matching strategy (Columns 2 and 3) are consistent with results reported in Column 

1 and suggest collateral limitations are negatively related to debt capacity. 

5.1.2 Collateral Limitations and Cost of Debt 

To test the prediction that collateral limitations are associated with a higher cost of debt, I 

regress interest expense scaled by long-term debt on foreign asset percentages and other 

determinants of the cost of debt.9  Table 5 reports the results.  In Column 1, the coefficient on 

PctFor_Seg is 0.018, significant at the 5% level.  Economically, a coefficient estimate of 0.018 

suggests a 10 percentage point increase in a firm’s foreign asset percentage is associated with a 

1.6% increase in a firm’s interest expense ratio.10  Columns 2 and 3 report the results after 

applying entropy balancing to ensure covariate balance between observations in the highest two 

quintiles of foreign asset percentage (Treat=1) and observations in the other three quintiles 

(Treat=0).  In Column 2, the covariate of interest is Treat and the coefficient of interest is 0.008, 

                                                      

9 I remove observations with missing amounts for either interest expense or long-term debt (989 observations).  

Additionally, I remove observations with an interest expense to long-term debt ratio greater than one or equal to or less 

than zero (413 observations). 
10 The calculation of 1.6% is (0.018*0.1)/0.11 where 0.11 is the mean interest ratio for the Segment Data Sample from 

Table 2. 
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significant at the 5% level, suggesting that firms in the highest two quintiles of foreign asset 

percentage have a higher cost of debt relative to firms in the lowest three quintiles of foreign asset 

percentage, all else equal.  In Column 3, the coefficient on PctFor_Seg is 0.014, significant at the 

10% level.  Together the results in Table 5 provide evidence of a positive relation between 

foreign asset percentages and cost of debt. 

Using interest expense scaled by long-term debt to measure the cost of debt does not 

capture the pricing of incremental borrowings and may not control for effects of timing or current 

economic conditions (Hadlock and James 2002; Bharath et al. 2008).11  To overcome some 

limitations of using firm-level interest expense ratios as a proxy for the cost of debt, I examine 

credit spreads in private debt contracts by combining accounting data, including foreign asset 

percentages, with data on private debt issuances from Thomson Reuter’s Dealscan, and regress 

the coupon spread above LIBOR (AllInDrawn) for an individual debt facility on foreign asset 

percentages.12  I control for firm-specific and contract-specific characteristics that prior research 

shows are determinants of credit spreads.13  I estimate this regression for loans issued between 

January 1, 2007 and December 31, 2016 for which there are sufficient data to calculate foreign 

asset percentage and report the results in Table 6.   

                                                      

11 Interest expense is a flow measure and long-term debt is a stock measure, giving rise to measurement issues related 

to timing.  For example, repaying 50% of total debt on the last day of its fiscal year will substantially reduce a firm’s 

long-term debt on the balance sheet but will have little effect on interest expense. 
12 I ensure that each DealScan facility is matched to the Compustat firm-year with the nearest fiscal year end date that 

precedes the facility start date.  I remove observations for which there is no Compustat firm-year within 400 calendar 

days preceding the DealScan facility start date. 
13 Following Bharath et al. (2009a), I include the following control variables: size (natural log of sales), coverage 

(natural log of EBITDA-to-interest expense), natural log of loan amount, loan maturity (natural log of loan maturity in 

months), an indicator variable equal to one if the loan is secured, market-to-book ratio, leverage (long-term debt to total 

assets), profitability (operating income before depreciation and amortization scaled by sales), tangibility (PPE/total 

assets) and current ratio (current assets scaled by current liabilities). 
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In Table 6, Column 1, the coefficient on PctFor_Seg is 33.06, significant at the 5% 

level.14  This suggests that, all else equal, a firm with all assets held by foreign subsidiaries will 

pay approximately 33 basis points more than a firm with all assets held domestically.  Column 2 

reports results controlling for whether the loan facility is secured with collateral.  Column 3 

reports results including three additional controls for sales growth, an indicator variable for 

whether the facility is administered by a syndicate and the Altman (1968) Z-score.  For Columns 

2 and 3 the coefficient on PctFor_Seg remains positive and significant at the 5% level.  These 

results are consistent with the findings in Table 5 and suggest that tax-based collateral limitations 

are associated with higher borrowing costs.   

Using 33 basis points from Table 6, Column 1 as the average incremental borrowing 

costs firms incur by not using foreign assets as collateral, I calculate that the average (median)  

sample firm pays an additional $1.6 million ($165 thousand) per year in interest expense.15  The 

average (median) annual U.S. tax liability deferment related to foreign earnings from not using 

foreign assets as collateral is approximately $40 million ($2.1 million).16  Although prior to the 

TCJA a firm could indefinitely defer the U.S. tax liability on foreign income, for simplicity I 

calculate the estimated net benefit (tax deferral benefit less increased borrowing costs) firms 

obtain by forgoing the use of foreign assets as collateral for a one- or two-year deferral period.17  

The estimated net benefits are reported in Table 7, Column 7. 

                                                      

14 Table 12 reports the results of regressing credit spreads (AllinDrawn) on foreign asset percentage using matching via 

entropy balancing.  The results in Table 12 are similar in sign and significance to results in Table 6. 
15 $1.6 million ($165 thousand) in annual interest expense is the average (median) amount of long-term debt [$1.5 

billion ($183 million)] multiplied by the product of 33 basis points and 32% (27%), the average (median) foreign asset 

percentage. 
16 $40 million is the average foreign pre-tax income ($312 million) multiplied by the difference between the pre-TCJA 

U.S. statutory corporate tax rate (35%) and the average foreign tax rate (22%), computed as foreign tax expense 

(Compustat=TXFO) scaled by foreign pre-tax income (Compustat=PIFO).  The median annual deferred tax liability is 

computed using the median value of foreign pre-tax income ($13.2 million) and foreign tax rate (19%). 
17 The tax deferral benefit is the difference between the U.S. tax liability on foreign income and the present value (at 

6%) of the liability assuming the liability is paid in a future period.  
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For a one-year deferral period I estimate the net benefit for the mean (median) firm is 

approximately $664 thousand (-$46 thousand).  For a two-year deferral period, I assume a firm 

generates the same deferred tax liability and earnings in both periods.  Using these assumptions, 

the estimated net benefit for a two-year deferral period for the mean (median) firm is 

approximately $3.5 million ($29 thousand).  This suggests that for the average or median sample 

firm the tax deferral benefit exceeds the increased borrowing costs for deferral periods of at least 

two years.  While the TCJA reduced the U.S. statutory rate, which likely reduces the tax liability 

from using foreign assets as collateral, the transition from a worldwide tax system to a territorial 

tax system may allow a firm to avoid paying U.S. taxes on foreign income.  Thus, instead of a tax 

deferral benefit firms would receive a permanent benefit thereby increasing the incentive to not 

use foreign assets as collateral.  

5.2 Collateral Limitations and Debt Covenants 

To test my third hypothesis that a firm’s foreign asset percentage is positively related to 

the number of covenants in private debt contracts, I regress the number of financial covenants in a 

credit agreement on foreign asset percentage and other determinants of covenant usage identified 

in prior research (Chava and Roberts 2008; Demerjian 2011; Christensen and Nikolaev 2012).  I 

estimate this regression for all credit agreements (packages) on DealScan with facility start dates 

between January 1, 2007 and December 31, 2016 with data available to calculate PctFor_Seg.18  

Table 8 reports the results.19    

                                                      

18 Consistent with Christensen and Nikolaev (2012), I remove debt issuances (packages) that lack covenant 

information.  Christensen and Nikolaev (2012) find that approximately 50% of packages on Dealscan are missing 

covenant information which they note is likely inaccurate based on research by Roberts and Sufi (2009), who show that 

nearly 97% of all private credit agreements contain at least one debt covenant. 
19 Table 13 reports the results of regressing covenant usage on foreign asset percentage when using matching via 

entropy balancing.  The results in Table 13 are similar in sign and significance to results in Table 8. 
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In Table 8, Column 1, I examine the relation between PctFor_Seg and AllCov, the total 

number of covenants in a private debt contract.  The coefficient on PctFor_Seg is 0.002, 

insignificant at conventional levels, providing no evidence of an association between collateral 

limitations and the number of financial covenants in private debt contracts.  Christensen and 

Nikolaev (2012) argue that capital covenants, such as net worth covenants, align ex ante interests 

of a borrower (shareholders) and its creditors by requiring the borrower to maintain a minimum 

level of equity which in turn reduces its risk-taking incentives.20  Alternatively, they argue that 

performance covenants, such as interest coverage covenants, facilitate contingent control 

allocation based on a signal about the borrower’s performance.  When the signal indicates a 

borrower’s performance is poor (i.e., a covenant violation), control rights transfer to the creditor, 

allowing it to restrict borrower actions that may destroy a creditor’s wealth.21 

I examine whether foreign asset percentage is related to the types of covenants used in 

private debt contracts.  I characterize this analysis as exploratory and do not make formal 

predictions.  I regress the number of covenants of a given covenant type (performance or capital) 

on foreign asset percentage and other determinants of covenant usage.  As an alternative measure, 

I use an indicator variable equal to one if a private debt contract contains at least one capital (or 

performance) covenant.  The results are presented in Table 8, Columns 2-5. 

Column 2 reports the results of regressing the number of performance covenants in a 

given debt contract (P-Count) on foreign asset percentages.  The coefficient on PctFor_Seg is 

0.249, significant at the 5% level.  Economically, a coefficient estimate of 0.25 suggests the 

average number of performance covenants in a debt contract increases by approximately 0.25 for 

                                                      

20 Christensen and Nikolaev (2012) suggest that to be effective capital covenants require a substantial portion of equity 

capital; thus, capital covenants are not appropriate for all settings.  
21Jensen and Meckling (1976) and Myers (1977) suggest that if a borrower’s economic performance is poor it generally 

has increased incentives to engage in opportunistic actions such as asset substitution (substituting a more risky asset for 

a less risky one) or debt overhang (forgoing positive NPV projects because benefits accrue primarily to creditors). 
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a hypothetical firm with all assets held by foreign subsidiaries relative to a firm whose assets are 

entirely domestic.  Column 3 reports the results of regressing an indicator variable equal to one if 

a credit agreement contains at least one performance covenant (P-Ind) on foreign asset 

percentages.  The coefficient on PctFor_Seg is 0.144, significant at the 1% level.  This suggests 

that a credit agreement for a hypothetical firm with all assets held by foreign subsidiaries is 

approximately 14-15% more likely to include a performance covenant relative to a firm whose 

assets are entirely domestic.  

Table 8, Column 4 reports the results of regressing the number of capital covenants in a 

contract (C-Count) on foreign asset percentages.  The coefficient on PctFor_Seg is -0.242, 

significant at the 5% level, suggesting the average number of capital covenants used in a debt 

contract decreases by approximately 0.24 for a hypothetical firm with all assets held by foreign 

subsidiaries relative to a firm whose assets are entirely domestic.  Column 5 reports the results of 

regressing an indicator variable equal to one if a contract contains at least one capital covenant 

(C-Ind) on foreign asset percentages; results are similar to those in Column 4 because few 

contracts contain more than one capital covenant.   

Overall the findings in Table 8 show that there is a relation between collateral limitations 

and the type of covenants, but not necessarily the total number of covenants.  Specifically, my 

results show that the use of performance (capital) covenants in private credit agreements is 

positively (negatively) related to a firm’s foreign asset percentage.  Christensen and Nikolaev 

(2012) argue that capital covenants restrict a borrower’s financing flexibility, making capital 

covenants relatively more costly for financially constrained borrowers.  They predict that 

financially constrained borrowers will negotiate contracts with fewer capital covenants and more 

performance covenants, and find results consistent with their predictions. Collateral limitations 

can be viewed as a financing constraint, associated with reduced borrowing capacity and higher 
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borrower costs.  Thus borrowers affected by collateral limitations negotiate contracts with 

relatively more performance covenants and fewer capital covenants.  Contracts that include 

additional performance covenants can be costly for borrowers because performance covenants are 

generally more timely than capital covenants resulting in more frequent violations (e.g., 

Christensen and Nikolaev (2012)), which reallocate control to creditors who can extract 

concessions from the borrower.22 

5.3 Collateral Limitations and Firm Value 

While the House and Senate versions of the TCJA included provisions to eliminate tax-

based collateral limitations, the final version of the TCJA, announced on December 15, 2017, 

surprisingly retained these limitations (Latham & Watkins 2017).  The unanticipated retention of 

collateral limitations is a plausibly exogenous shock to market participants’ beliefs about affected 

firms’ collateral values.  Thus, this event provides a setting to capture investors’ assessments of 

costs imposed by collateral limitations.23  Additionally, because the passage of the TCJA is 

exogenous to an individual MNC, testing the effect of changes in expectations about collateral 

limitations on firm values alleviates endogeneity concerns, such as potential omitted factors or 

simultaneity, which could be a concern in previous analyses.  To estimate the effect of collateral 

limitations on firm values, I regress cumulative abnormal returns (CARs) around the event date 

                                                      

22 While capital covenants, which capture the aggregation of both current and past performance, may require a series of 

losses to be binding, performance covenants, which capture only current-period performance, require only a low level 

of current-period performance (not necessarily a loss) to be violated. 
23 An ideal event study includes an event for which 1) the news or information contained is a surprise and 2) the event 

contains no extraneous or confounding information.  In my event setting, nearly all significant tax changes created by 

the TCJA were included in the House’s and Senate’s TCJA versions, including the Global Intangible Low Tax Income 

(GILTI) tax, the reduction in the U.S. statutory corporate tax rate (although the final version increased the rate to 21% 

from the proposed 20%), foreign derived intangible income (FDII), the one-time tax on accumulated unremitted foreign 

income (although the rates on foreign assets increased slightly), the base erosion and anti-abuse tax (BEAT), and 

updated bonus depreciation rules.  In discussing provisions of the final version of the TCJA, Latham & Watkins (2018) 

refer to retention of Section 956 as a surprising outcome of the final version of the Act. 



 

33 

(December 15, 2017) on foreign asset percentages (see Equation 2) and report the results in Table 

9.24 

Table 9, Column 1 reports the results using a 2-day event window (0, +1).  The 

coefficient PctFor_Seg is -0.011, significant at the 1% level.  A coefficient of -0.011 suggests that 

a 10 percentage-point increase in a firm’s foreign asset percentage is associated with a less 

favorable market response of 11 basis points around the passage of the TCJA.25  Figure 1 shows 

the distribution of cumulative abnormal returns for a 2-day window around December 15, 2017.  

While the majority of abnormal returns are negative (67%), a number of firms had positive 

abnormal returns.  Figure 2 shows the coefficient estimates and confidence intervals for the 

coefficient on PctFor_Seg for several 2-day event windows around December 15, 2017.  This 

figure shows that the negative effect of the change in expectations about collateral limitations on 

firm values is isolated to a 2-day window around December 15, 2017. 

 To assess the economic significance of the effect of collateral limitations on firm value, I 

calculate that for the mean (median) sample firm with a market capitalization of $11.9 ($2.3) 

billion moving from the 1st quartile (PctFor_Seg=0.12) to the 3rd quartile (PctFor_Seg=0.47) of 

foreign asset percentage is associated with a reduced return of $45.8 ($8.9) million.  Column 2 

reports the results of estimating Equation 2 using a 3-day event window centered on December 

15th.26  The coefficient PctFor_Seg is -0.012, significant at the 1% level, consistent with the 

findings in Column 1.27 

                                                      

24 I remove three observations with absolute abnormal returns greater than 20% because it is likely that news unrelated 

to the TCJA contributed to these returns.   
25 An alternative interpretation is that a hypothetical MNC with all its assets held by foreign subsidiaries had a market 

reaction that was 1.1% lower than a comparable MNC with all its assets held domestically. 
26 In untabulated results, I calculate abnormal returns as the difference between a firm’s raw return and the CRSP 

value-weighted index.  Results using this measure of abnormal returns are similar in sign, magnitude and statistical 

significance to results using abnormal returns based on a three-factor model. 
27 Table 14 reports results for market reactions around November 16, 2017 and December 2, 2017, the dates that the  

House and Senate passed their versions of the TCJA.  I find that abnormal returns are negatively related to a firm’s 
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The negative relation between foreign asset percentages and abnormal returns around the 

announcement of the passage of the TCJA suggest that equity values decreased when investors 

realized that tax-based collateral limitations would not be repealed as part of the TCJA.  This is 

consistent with the notion that tax-based collateral limitations reduce firm value, presumably by 

reducing debt capacity and increasing the cost of debt thereby limiting a firm’s ability to invest in 

positive NPV projects (Gan 2007; Chaney et al. 2012). 

5.4 Alternative Proxy for Collateral Limitations 

Geographic segment data on assets are available for only a subset of U.S. firms with 

foreign operations.  To examine whether my findings hold for a different set of firms with foreign 

operations, I calculate an alternative measure of a foreign asset percentage based on information 

collected from guarantor/non-guarantor financial statements.  Rule 3-10 of Regulation S-X 

requires registrants to include, in periodic filings, separate financial statements for guarantor 

subsidiaries, non-guarantor subsidiaries and any subsidiaries issuing debt securities guaranteed by 

the parent and other guarantor subsidiaries.  This rule allows firms to issue condensed financial 

information within the parent company’s 10-K or 10-Q filings if two conditions are met: 1) 

guarantees are full and unconditional and 2) guarantor subsidiaries are 100% owned.  Because the 

requirements for issuing guarantor financial statements are applicable only to firms with public 

debt, results using guarantor financial statements are limited to such firms. 

                                                      

foreign asset percentage, although coefficients are insignificant at conventional levels (t-statistics < 0.5).  There are at 

least two reasons for these results.  First, the House and Senate versions of the TCJA proposed substantial changes 

beyond merely eliminating tax-based collateral limitations, thus making it is difficult, if not impossible, to disentangle 

the effects of these numerous changes from the elimination of collateral limitations.  Second, the passage of the TCJA 

by both the House and Senate was anticipated before the final vote.  Thus, the market likely updated expectations about 

the effect of changes proposed by the House and Senate versions of the TCJA prior to the final vote.  To test this 

assertion, I examine data from PredictIt.org, a political prediction market, and find that as early as November 5, 2017 

market participants assessed the probability the U.S. House (Senate) would pass the TCJA was at 0.83 (0.36).  This 

suggests that it is unlikely investors experienced substantial belief revisions on the dates the House and Senate passed 

their respective versions of the TCJA. 
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Figure 3 shows a typical presentation for a balance sheet included in guarantor/non-

guarantor financial statements.  The SEC requires firms to separate the balance sheet and other 

financial statements into five columns showing amounts for the parent company, guarantor 

subsidiaries, non-guarantor subsidiaries, consolidating adjustments and eliminations, and the 

consolidated entity.  Because firms can incur adverse tax consequences if foreign subsidiaries 

guarantee debt obligations of U.S. entities, non-guarantor subsidiaries are commonly foreign 

subsidiaries.28  To calculate a firm’s foreign asset percentage, I hand-collect guarantor/non-

guarantor information from SEC 10-K filings and calculate PctFor_GNG as the aggregate of 

cash, PPE and recognized intangible assets attributable to non-guarantor subsidiaries and scale 

this amount by the consolidated amounts of these same three line items.29  I exclude other assets 

because they commonly contain large amounts in the adjustment/elimination column, making it 

impractical to determine the amount held by non-guarantor subsidiaries, or because it is unlikely 

or unclear whether assets could be used as collateral (e.g., goodwill or “other assets”).30  I match 

this hand-collected sample with Compustat annual data to compute additional accounting 

                                                      

28 To verify that non-guarantor subsidiaries are a good proxy for foreign subsidiaries, I use textual analysis (i.e., Python 

script) to examine whether a firm discloses either that its non-guarantor subsidiaries are foreign subsidiaries or that 

guarantor subsidiaries are only domestic subsidiaries.  I examine whether firms disclose this information within five 

years of the reporting date of the guarantor/non-guarantor financial statements since firms may disclose information 

about guarantor subsidiaries only in initial debt contracts.  Approximately 80% of observations in the Guarantor 

Sample explicitly state that non-guarantor subsidiaries are foreign subsidiaries.  For the remaining 20% of firms, 

approximately 7% state that guarantor and non-guarantor subsidiaries include both foreign and domestic subsidiaries 

and the remaining 13% are unclear as to the composition of non-guarantor subsidiaries. 

As an additional verification, I estimate the correlation between pre-tax income as reported for non-guarantor 

subsidiaries and pre-tax foreign income as reported on Compustat [PIFO].  For observations in which I can determine 

pre-tax income for non-guarantors (i.e., firms with negligible or null amounts for pre-tax income in the elimination 

column), the Pearson (Spearman) correlation is 0.975 (0.951).  For these sample observations, the Pearson (Spearman) 

correlation between non-guarantor pre-tax income and domestic pre-tax income [PIDOM] is 0.342 (0.338). 
29 I use Intelligize to identify firms that issue guarantor/non-guarantor financial statements for 2007-2016 using the 

following keyword searches: 1) guarantor w/10(subsidiary*), 2) non-guarantor, and 3) supplemental w/20(financial 

statement).  Once I identify firms that issue guarantor/non-guarantor financial statements during my sample period, I 

hand-collect balance sheet information about assets for the parent, guarantor subsidiaries, non-guarantor subsidiaries 

and the consolidated entity. 
30 There are 693 overlapping observations in the Segment Data and Guarantor Samples. For these observations, the 

Pearson (Spearman) correlation between PctFor_Seg and PctFor_GNG is 0.646 (0.689).   
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variables.  The Guarantor Sample includes 1,384 firm-year observations with fiscal years ending 

between January 1, 2007 and December 31, 2016.31  I find that firms in the Guarantor Sample are, 

on average, larger and more profitable than firms in the Segment Data Sample (See Table 15, 

Panel C). 

The first column of Table 10, Panel A reports the results of regressing debt capacity on 

foreign asset percentage, using the Guarantor Sample.  The coefficient on PctFor_GNG is -0.068, 

significant at the 10% level.  Column 2 reports the results of regressing interest expense scaled by 

long-term debt on PctFor_GNG.  The coefficient on PctFor_GNG is 0.008, significant at the 10% 

level.32  The results in Table 10, Panel A are consistent with the findings using the Segment Data 

Sample and suggest collateral limitations are associated with a decrease in debt capacity and an 

increase in the cost of debt. 

Table 10, Panel B reports the relation between a firm’s foreign asset percentage and debt 

covenant usage in private debt contracts using the Guarantor Sample.  Similar to the Segment 

Data Sample, I find that foreign asset percentage is positively related to the use of performance 

covenants and negatively related to the use of capital covenants, although in most cases the 

coefficient on PctFor_GNG is insignificant at conventional levels, possibly because of the small 

sample size (N=368).   

Table 10, Panel C reports the results for the firm value analysis using the Guarantor 

Sample.  For a 2-day (3-day) event window I find that the coefficient on PctFor_GNG is -0.017  

(-0.026), significant at the 1% level.  In economic terms, a coefficient of -0.026 suggests that a 10 

percentage-point increase in foreign asset percentage is associated with a reduced market reaction 

                                                      

31 Table 15 reports descriptive statistics for the Guarantor Sample. 
32 In untabulated results, I regress AllInDrawn on PctFor_GNG and include control variables and fixed effects 

presented in Table 6, Column 1.  After removing singletons, there are 505 remaining observations.  The coefficient on 

PctFor_GNG is 32.35, insignificant at conventional levels (t-statistic=1.21). 
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of 26 basis points around the announcement of the passage of the TCJA.  The results in Table 10, 

Panel C are consistent with findings from the Segment Data Sample and suggest collateral 

limitations reduce firm values.33   

Overall, results using the Guarantor Sample are similar to those reported using the 

Segment Data Sample and suggest that collateral limitations are associated with a decrease in 

debt capacity, an increase in borrowing costs, and a reduction in firm value.  In addition, 

consistent with the Segment Data Sample, the results suggest that collateral limitations are 

associated with an increase (decrease) in the use of performance (capital) covenants in private 

debt contracts.   

 

 

 

 

 

 

 

 

 

 

                                                      

33 In untabulated results, I calculate abnormal returns as the difference between a firm’s raw return and the CRSP 

value-weighted index return for a given day.  Results using this measure of abnormal returns are similar in sign, 

magnitude and statistical significance to results using abnormal returns based on a three-factor model. 
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6. Conclusion 

This paper investigates the effect of tax-based collateral limitations on a firm’s borrowing 

arrangements and firm value.  U.S. multinational corporations (MNCs) have incentives to 

generate income in low-tax foreign jurisdictions because doing so can allow them to reduce their 

overall tax burden.  However, because pledging foreign assets as collateral to U.S. creditors 

subjects MNCs to adverse tax consequences, MNCs generally do not use foreign assets as 

collateral to support U.S. debt obligations.  During 2007-2016, I show that tax-based collateral 

limitations, as proxied by the percent of consolidated assets located outside the U.S., are 

associated with a decrease in debt capacity and an increase in borrowing costs.  For firms with 

outstanding private debt, I show these collateral limitations are associated with an increase in the 

use of performance covenants and a decrease in the use of capital covenants.  

Because foreign asset percentages, my proxy for collateral limitations, and debt features 

such as debt capacity, borrowing costs and debt covenants are endogenous, the results of these 

analyses should be interpreted as documenting a descriptive association between collateral values 

and features of borrowing arrangements.  To address endogeneity concerns, I exploit plausibly 

exogenous variation in collateral values stemming from changes in expectations about the 

retention of collateral limitations around the passage of the Tax Cuts and Jobs Act (TCJA) of 

2017 to identify the effect of collateral limitations on firm values. 

While initial versions of the TCJA passed by the House and Senate included provisions to 

eliminate tax-based collateral limitations, the final version of the Act announced by the U.S. 

Congressional Committee on December 15, 2017 retained these limitations.  Using this 

unanticipated event to examine the effect of collateral limitations on firm value, I find that 

cumulative abnormal returns around the announcement of the final version of the TCJA are 
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negatively related to a firm’s foreign asset percentage, suggesting that collateral limitations 

reduce firm value. 

Overall, my findings suggest that tax-based collateral limitations impose meaningful 

costs and restrictions on MNCs’ borrowing activities, resulting in lower firm values.  My results 

suggest that by eliminating tax-based collateral limitations, lawmakers would remove frictions 

affecting MNCs’ borrowing arrangements and facilitate economic growth. 
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Appendix A – Variable Definitions 

Definitions for Variable and Proxies 
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Variable Description Source 

CAR (-240, -40) A 200-day cumulative abnormal return ending 40 days before an 

event date.  An abnormal return is the difference between a firm’s 

raw return (𝑅𝐸𝑇) and the daily CRSP Value-weighted return 

(𝑉𝑊𝑅𝐸𝑇𝐷) for a given day 

CRSP 

FF 3-Factor Cumulative abnormal return when an abnormal return is 

calculated as the residual from a regression of a firm’s daily stock 

return regressed on SMB, HML, and market beta daily factors 

(Fama and French 1993).  Regressions are estimated over a pre-

period of 200 trading days (-240,-40) beginning 40 trading days 

prior to an event date 

CRSP and Ken 

French’s 

webpage 

Foreign Asset 

Percentage 
Calculated in one of the following ways:  

1) Sum of cash, property, plant and equipment (PPE) and 

intangible assets from non-guarantor subsidiaries scaled 

by consolidated cash, PPE and intangible assets 

(𝑃𝑐𝑡𝐹𝑜𝑟_𝐺𝑁𝐺) 

2) Foreign long-lived assets scaled by consolidated long-

lived assets as reported in geographic segment data 

(𝑃𝑐𝑡𝐹𝑜𝑟_𝑆𝑒𝑔) 

 

10-K 

Filings 

Compustat 

Total Debt / 

Total Assets     

or Leverage 

Total debt scaled by total assets  
𝐿𝑇

𝐴𝑇
 Compustat 

Interest Expense 

/ Long-term 

Debt 

Interest expense scaled by the sum of noncurrent long-term debt 

and the current portion of long-term debt.   
𝑋𝐼𝑁𝑇

𝐷𝐿𝑇𝑇+𝐷𝐿𝐶
 

Compustat 

Long-term Debt 

/Assets or LT 

Leverage 

The sum of noncurrent long-term debt and the current portion of 

long-term debt scaled by total assets.     
(𝐷𝐿𝑇𝑇+𝐷𝐿𝐶)

𝐴𝑇
 

Compustat 

ROA Income before extraordinary items scaled by total assets   
𝐼𝐵𝐶

𝐴𝑇
 Compustat 

Log(Sales) 𝐿𝑛(𝑆𝐴𝐿𝐸) Compustat 

Tangibility Net Property, Plant and Equipment scaled by total assets       
𝑃𝑃𝐸𝑁𝑇

𝐴𝑇
 

Compustat 
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CFO) / Sales 

 

The standard deviation of cash flows from operations (OANCF) 

over the previous five years scaled by total sales 

Compustat 

Profitability Operating income before depreciation and amortization scaled by 

total sales  
𝑂𝐼𝐵𝐷𝑃

𝑆𝐴𝐿𝐸
 

Compustat 

MB Market value of equity scaled by book value of equity      
𝐶𝑆𝐻𝑂∗ 𝑃𝑅𝐶𝐶_𝐶

𝐴𝑇−𝐿𝑇
 

Compustat 

Current Ratio Current assets scaled by current liabilities       
𝐴𝐶𝑇

𝐿𝐶𝑇
 Compustat 

Log(Assets) 𝐿𝑛(𝐴𝑇) Compustat 

Sales Growth 
(

𝑆𝐴𝐿𝐸𝑡

𝑆𝐴𝐿𝐸𝑡−1

) − 1 
Compustat 

Z-Score Following Graham et al. (2008), I calculate a modified Altman 

(1968) Z-score as follows:   𝑍 − 𝑠𝑐𝑜𝑟𝑒 =  (1.2 ∗ 𝑊𝐶𝐴𝑃 + 1.4 ∗

𝑅𝐸 +  3.3 ∗ 𝑃𝐼 +  0.999 ∗ 𝑆𝐴𝐿𝐸)/𝐴𝑇, where WCAP is working 

capital (current assets less current liabilities plus the current 

portion of long-term debt), RE is retained earnings, PI is pretax 

income, SALE is total sales, and AT is total assets. This modified 

Z-score does not include the ratio of market value of equity to 

book value of total debt because I include the market-to-book 

ratio (MB) in regressions as a separate control variable. 

Compustat 

Coverage The natural log of 1 plus the ratio of operating income before 

depreciation and amortization to interest expense  𝐿𝑛(1 +
𝑂𝐼𝐵𝐷𝑃

𝑋𝐼𝑁𝑇
) 

Compustat 

AllinDrawn The coupon spread over LIBOR on the drawn amount plus the 

annual fee in basis points  

 

DealScan 

Deal Size The amount in dollars of all loans comprising a single debt 

package 

DealScan 

Maturity The length, in months, between facility activation date and 

maturity date 

DealScan 

Collateral  An indicator variable equal to one if the facility states collateral is 

pledged 

DealScan 
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MissCollateral An indicator variable equal to one if the variable for collateral is 

missing in DealScan 

DealScan 

Syndicate An indicator variable equal to one if the facility is administered by 

a syndicate 

DealScan 

Amount The facility amount which is quoted in millions (i.e., 

𝐹𝐴𝐶𝐼𝐿𝐼𝑇𝑌𝐴𝑀𝑇) 

DealScan 

AllCov The number of capital and performance covenants for a given 

DealScan package 

DealScan 

Performance 

Count 

The number of performance covenants in a given DealScan 

package 

DealScan 

Performance 

Indicator 

An indicator equal to one if a credit agreement contains at least 

one performance covenant 

DealScan 

Capital Count The number of capital covenants in a given DealScan package DealScan 

Capital Indicator An indicator equal to one if a credit agreement contains at least 

one capital covenant 

DealScan 

Capital 

Covenant 

Following Christensen and Nikolaev (2012), I define capital 

covenants as covenants based on any of the following: (1) Quick 

ratio, (2) Current ratio, (3) Debt-to-equity ratio, (4) Loan-to-value 

ratio, (5) Ratio of debt to tangible net worth ratio, (6) Leverage 

ratio, (7) Senior leverage ratio, (8) Net Worth, and (9) Tangible 

Net Worth. 

DealScan 

Performance 

Covenant 

Following Christensen and Nikolaev (2012), I define performance 

covenants as covenants based on any of the following: (1) Cash 

interest coverage ratio, (2) Debt service coverage ratio, (3) Level 

of EBITDA, (4) Fixed-charge coverage ratio, (5) Interest 

coverage ratio, (6) Ratio of debt to EBITDA, and (7) Ratio of 

senior debt to EBITDA. 

DealScan 
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Appendix B – Main Tables and Figures 

Tables and Figures 
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Figure 1: Distribution of Abnormal Returns 

This figure shows the distribution of abnormal returns for a two-day window [0, +1] around the passage of 

the Tax Cuts and Jobs Act of 2017.  Abnormal returns are the difference between actual and expected 

returns using a three-factor model (FF 3-Factor) estimated over a 200-day period ending 40 days before the 

event date (December 15, 2017). 
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Figure 2: Market Reactions to the passage of Tax Cuts and Jobs Act 

This figure shows the coefficient estimates and 95% confidence intervals for 𝛽1 from Equation 2: 𝐶𝐴𝑅 = 𝛼 + 𝛽1𝑃𝑐𝑡𝐹𝑜𝑟_𝑆𝑒𝑔 + 𝜃𝑋 + 𝜖 when Equation 2 is 

estimated over 2-day event windows around the passage of the Tax Cuts and Jobs Act – December 15, 2017. 𝑃𝑐𝑡𝐹𝑜𝑟_𝑆𝑒𝑔 is foreign asset percentage calculated 

from Segment Data.  𝐶𝐴𝑅 (cumulative abnormal returns) are calculated as the difference between actual and expected returns using a three-factor model (FF 3-

Factor) estimated over a 200-day estimation period ending 40 days before the event date (December 15th).   
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the passage of the TCJA (December 15, 2017)
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Figure 3: Example of Guarantor/Non-Guarantor Balance Sheet 

This figure presents an example of a guarantor/non-guarantor financial statement disclosure of a balance sheet (assets only).  Separate columns are reported for 

the parent company, guarantor subsidiaries, non-guarantor subsidiaries, adjustments/eliminations and consolidated (or Total) amounts.    
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Table 1: Sample Selection 

This table reports descriptive details about the samples used in the paper.  Panel A reports details about the sample used for the analysis of borrowing 

arrangements.  Panel B reports details about the sample selection used in the firm value analysis. 

 

Panel A: Sample for Analysis on Borrowing Arrangements 

 
 

 

 

 

 

Firm-year 

observations
Unique Firms

59,186 9,447

Firms without geographic segment data (21,481) (3,557)

Firms with missing geographic segment data on assets or 

foreign asset percentages greater than 1 or less than 0
(30,045) (4,484)

Financial firms and observations with missing data for control 

variables
(1,158) (190)

6,502 1,216Remaining:

Criteria

Domiciled in the U.S. with non-missing assets (Fiscal years ending 

between January 1, 2007 and December 31, 2016)

Less: 
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Panel B: Firm Value Sample 

 

 

 
 

 

 

 

 

 

 

 

Unique 

Firms

5,685

Firms with insufficient returns data available for event- or 

estimation-window
(2,034)

Firms with missing geographic segment data on assets or 

foreign asset percentages greater than 1 or less than 0
(2,904)

Financial firms and observations with 3-day cumulative 

abnormal returns around December 15, 2017 greater than 

20%

(22)

725

Firm Value Sample

Criteria

Domiciled in the U.S. with non-missing assets (Fiscal years ending 

between June 30, 2015 and September 30, 2017)

Less:

Remaining:
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Table 2: Summary Statistics 

This table reports the number of observations (N), the mean value (Mean), standard deviation (Std), and values at the 25th, 40th, 50th, 60th, and 75th percentiles 

(P25-P70) for variables used in the debt structure analysis based on the Segment Data Sample.  Variable definitions are found in Appendix A. 

 

 

 
 

 

 

 

 

 

 

 

Variable N Mean Std P25 P40 P50 P60 P75

Interest Expense/Long-term Debt 5,514 0.11 0.29 0.04 0.05 0.06 0.06 0.08

Long-term Debt/Assets 6,502 0.21 0.21 0.03 0.12 0.18 0.23 0.32

PctFor_Seg 6,502 0.32 0.24 0.12 0.21 0.27 0.34 0.47

MB 6,502 2.88 3.80 1.26 1.71 2.06 2.48 3.51

ROA 6,502 0.01 0.16 -0.01 0.03 0.04 0.06 0.08

Log(Assets) 6,502 6.96 1.91 5.77 6.54 6.99 7.47 8.23

CFO) / Sales 6,502 0.06 0.11 0.02 0.03 0.04 0.05 0.07

Profitability 6,502 0.10 0.29 0.06 0.10 0.12 0.15 0.20

Tangibility 6,502 0.20 0.17 0.08 0.12 0.14 0.18 0.26
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Table 3: Correlations 

This table reports the correlations for the main variables used in the debt structure analysis for the Segment Data Sample.  Pearson (Spearman) correlations are 

shown below (above) the diagonal.  Correlation coefficients in bold are significant at the 10% level or better.  Variable definitions are found in Appendix A. 

 

 
 

 

 

 

 

 

 

 

 

 

Correlations - Segment Data Sample

A B C D E F G H I

Interest Expense/Long-term Debt A 1 -0.041 0.006 -0.196 -0.190 -0.174 0.096 -0.203 0.082

Long-term Debt/Assets B -0.126 1 -0.076 0.035 -0.146 0.278 -0.083 0.175 0.143

PctFor_Seg C 0.031 -0.078 1 -0.006 0.074 0.087 0.015 0.045 0.089

MB D -0.017 -0.024 -0.030 1 0.420 0.214 -0.089 0.354 -0.076

ROA E -0.046 -0.251 0.029 0.130 1 0.311 -0.222 0.590 -0.001

Log(Assets) F -0.158 0.037 0.032 0.104 0.399 1 -0.249 0.466 0.148

CFO) / Sales G 0.036 0.103 0.046 -0.036 -0.484 -0.256 1 0.013 -0.048

Profitability H -0.038 -0.078 0.011 0.084 0.628 0.356 -0.671 1 0.058

Tangibility I -0.056 0.097 0.071 -0.066 -0.004 0.176 0.040 0.064 1
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Table 4: Collateral Limitations and Debt Capacity 

This table reports the results of regressing debt capacity (Long-term Debt / Assets) on foreign asset 

percentages (PctFor_Seg) and controls for fiscal years ending between January 1, 2007 and December 31, 

2016.  Column 1 reports the results using an unmatched sample.  Columns 2 and 3 report results using 

multivariate matching via entropy balancing.  Treat is an indicator variable equal to one if an observation is 

in the highest two quintiles of foreign asset percentage (PctFor_Seg) and zero otherwise. Variable 

definitions and calculations are in Appendix A. ***, **, and * represent statistical significance at the 1%, 

5%, and 10% levels using a two-tailed test. T-statistics are shown in parentheses below the coefficient 

estimates.  Standard errors are clustered as indicated in the table. 

 

 
 

 

No 

Matching

PctFor_Seg - -0.046** -0.049**
(-2.167) (-2.281)

Treat - -0.018*
(-1.779)

MB -0.002 -0.004** -0.004**
(-1.198) (-2.501) (-2.478)

Profitability -0.040 -0.051* -0.050
(-1.437) (-1.690) (-1.638)

Tangibility 0.102** 0.112** 0.113***
(2.374) (2.557) (2.595)

Log(Assets) 0.021*** 0.018*** 0.018***
(5.479) (4.354) (4.329)

CFO) / Sales 0.014 -0.010 -0.004
(0.222) (-0.157) (-0.058)

Industry FE Yes Yes Yes

Year FE Yes Yes Yes

Observations 6,502 6,502 6,502

R 2 
0.199 0.201 0.202

Clustered SEs Firm Firm Firm

Matching using 

Entropy Balancing

Long-term Debt / Assets
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Table 5: Collateral Limitations and Cost of Debt 

This table reports the results of regressing firm-level cost of debt (interest expense scaled by long-term 

debt) on foreign asset percentages and controls that are determinants of borrowing costs for fiscal years 

ending between January 1, 2007 and December 31, 2016.  Column 1 reports the results using an unmatched 

sample.  Columns 2 and 3 report results using multivariate matching via entropy balancing.  Treat is an 

indicator variable equal to one if an observation is in the highest two quintiles of foreign asset percentage 

(PctFor_Seg) and zero otherwise.  Variable definitions are found in Appendix A.  ***, **, and * represent 

statistical significance at the 1%, 5%, and 10% levels using a two-tailed test. T-statistics are shown in 

parentheses below the coefficient estimates.  Standard errors are clustered as noted in the table. 

 

 
 

No Matching

PctFor_Seg + 0.018** 0.014*
(1.983) (1.888)

Treat + 0.008**
(2.538)

MB -0.000 -0.000 -0.000
(-0.846) (-0.663) (-0.678)

Profitability -0.005 -0.009 -0.010
(-0.546) (-0.899) (-0.927)

Tangibility -0.005 -0.005 -0.005
(-0.383) (-0.316) (-0.333)

Log(Assets) -0.010*** -0.010*** -0.010***
(-9.552) (-8.333) (-8.320)

CFO) / Sales 0.053** 0.045** 0.043*
(2.345) (1.964) (1.854)

Leverage 0.005 -0.008 -0.008
(0.611) (-0.772) (-0.766)

Industry FE Yes Yes Yes

Year FE Yes Yes Yes

Observations 5,326 5,326 5,326

R 2 
0.122 0.123 0.122

Clustered SEs Firm Firm Firm

Matching using Entropy 

Balancing

Interest Expense/ Long-term Debt
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Table 6: Collateral Limitations and Credit Spreads 

This table reports the results of estimating the following equation: 𝐴𝑙𝑙𝑖𝑛𝐷𝑟𝑎𝑤𝑖𝑛 = 𝛼 + 𝛽1𝐹𝑜𝑟𝑃𝑐𝑡𝑖 +

𝜃1𝑋1 + 𝛾 + 𝜖 for all private debt issuances on Dealscan with facility start dates between January 1, 2007 

and August 31, 2016.  AllinDrawn is the coupon spread over LIBOR on the drawn amount plus the annual 

fee in basis points.  PctFor_Seg is the percent of a firm’s assets that are foreign and is calculated using 

geographic segment data.  𝑋 is a vector of control variables that includes both firm-specific characteristics 

and contract-specific characteristics.  𝛾 is a set of year, industry, loan purpose, and loan type fixed effects.  

Variable definitions and calculations are in Appendix A. ***, **, and * represent statistical significance at 

the 1%, 5%, and 10% levels using a two-tailed test.  T-statistics are shown in parentheses below the 

coefficient estimates.  Standard errors are clustered at the firm level. 

 

 

 

Cost of Debt (Credit Spreads)

PctFor_Seg + 33.060** 24.730** 24.290**
(2.565) (2.079) (2.071)

Log(Assets) -12.120*** -8.067** -8.373**
(-3.452) (-2.343) (-2.388)

Coverage -18.170*** -15.570*** -11.680***
(-4.577) (-4.201) (-3.155)

Log(Amount) -21.510*** -19.550*** -18.720***
(-7.156) (-6.581) (-6.097)

Log(Maturity) 5.591 0.251 0.387
(0.661) (0.031) (0.047)

MB -0.334 -0.014 0.434
(-0.504) (-0.023) (0.736)

LT Leverage 115.500*** 91.380*** 81.680***
(4.425) (3.520) (3.174)

Profitability -41.850 -37.570 -67.530**
(-1.315) (-1.315) (-2.312)

Tangibiltiy -14.820 -8.311 -2.718
(-0.593) (-0.338) (-0.106)

Current Ratio 2.932 2.105 3.237
(0.963) (0.746) (1.122)

Collateral 57.300*** 52.260***
(9.188) (8.335)

AllinDrawn
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MissCollateral 8.884* 8.531*
(1.726) (1.645)

Z-Score -13.520***
(-3.328)

Sales Growth 7.438
(0.602)

Syndicate 12.390
(0.564)

Fixed Effects

Industry, Year, 

Purpose, and 

Loan Type

Industry, Year, 

Purpose, and 

Loan Type

Industry, Year, 

Purpose, and 

Loan Type

Observations 3,318 3,318 3,263

R 2 
0.593 0.612 0.617

Clustered SEs Firm Firm Firm 
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Table 7: Comparison of Deferral Benefit and Borrowing Costs 

This table presents descriptive results comparing the benefits of deferring the payment of U.S. taxes on foreign earnings with the increased borrowing costs from 

not using foreign assets as collateral.  I report results based on the mean or median firm in my sample (Column 1).  The estimated net benefit is the difference 

between the tax deferral benefit and increased borrowing costs. 

 

 
 

 

 

 

 

 

(1) (2) (3) (4) (5) (6) (7)

Mean or 

Median

Deferred Tax 

Liability
Discount Rate

Deferral Period

(in years)

Tax Deferral 

Benefit

Increased 

Borrowing Costs

Estimated Net 

Benefit

Mean $40,000,000 6% 1 $2,264,151 $1,600,000 $664,151

Mean $40,000,000 6% 2 $6,664,293 $3,109,434 $3,554,859

Median $2,100,000 6% 1 $118,868 $165,000 -$46,132

Median $2,100,000 6% 2 $349,875 $320,660 $29,215
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Table 8: Collateral Limitations and Debt Covenants 

This table reports regressions of covenant usage, based on specific covenant types, on firms’ foreign asset 

percentages (𝑃𝑐𝑡𝐹𝑜𝑟_𝑆𝑒𝑔) and control variables that include both firm and contractual characteristics.  

Regressions are estimated for credit agreements with facility start dates between January 1, 2007 and 

December 31, 2016.  AllCov is the number of capital and performance covenants in a private debt contract.   

Performance Count (P-Count) is the number of performance covenants in a given credit agreement and 

Performance Indicator (P-Ind) is an indicator variable equal to one if a credit agreement includes at least 

one performance covenant.  Capital Count (C-Count) is the number of capital covenants in a given credit 

agreement and Capital Indicator (C-Ind) is an indicator variable equal to one if a credit agreement includes 

at least one capital covenant.  All variable definitions are in Appendix A.  ***, **, and * represent 

statistical significance at the 1%, 5%, and 10% levels using a two-tailed test. T-statistics are shown in 

parentheses below the coefficient estimates.  Standard errors are clustered at the firm level.      

 

 
 

AllCov P-Count P-Ind C-Count C-Ind

PctFor_Seg 0.002 0.249** 0.144*** -0.242*** -0.211***
(0.018) (1.981) (3.309) (-3.526) (-3.368)

Log(Assets) -0.135*** -0.190*** -0.057*** 0.056*** 0.045**
(-4.978) (-5.796) (-4.214) (2.668) (2.533)

MB -0.001 0.005 0.001 -0.006** -0.005**
(-0.087) (0.689) (0.637) (-2.228) (-2.280)

ROA 0.389 0.314 0.208** -0.023 -0.023
(0.916) (1.126) (2.178) (-0.155) (-0.175)

Tangibility -0.276* -0.597*** -0.146* 0.333*** 0.285***
(-2.194) (-3.283) (-1.670) (2.770) (2.848)

LT Leverage 0.011 0.370 0.164** -0.285*** -0.274***
(0.054) (1.425) (2.580) (-3.324) (-3.637)

CFO) / Sales -0.453 -0.108 -0.188 -0.006 -0.186
(-0.656) (-0.135) (-0.638) (-0.016) (-0.652)

Log(Deal Size) -0.000 0.073** 0.007 -0.070*** -0.052***
(-0.005) (2.340) (0.600) (-3.623) (-3.268)

Log(Maturity) 0.068 0.088* 0.005 -0.018 -0.023
(1.409) (1.889) (0.288) (-0.625) (-0.919)

Collateral -0.119* 0.044 0.032 -0.169*** -0.149***
(-2.167) (0.577) (1.443) (-4.035) (-4.208)

MissCollateral -0.088 -0.097 -0.017 0.006 0.015
(-1.116) (-1.048) (-0.435) (0.097) (0.283)
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Revolver 0.038 -0.004 -0.010 0.038 0.049*
(0.542) (-0.068) (-0.426) (0.980) (1.681)

Year FE Yes Yes Yes Yes Yes

Observations 1,389 1,389 1,389 1,389 1,389

R 2 
0.10 0.14 0.11 0.12 0.12

Clustered SEs Firm Firm Firm Firm Firm
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Table 9: Collateral Limitations and Firm Value 

This table reports regressions of cumulative abnormal returns around the announcement of the passage of 

TCJA (December 15, 2017) on foreign asset percentage [𝑃𝑐𝑡𝐹𝑜𝑟_𝑆𝑒𝑔] and control variables.  2- or 3-day 

event windows are used.  Abnormal returns are calculated as the difference between actual and expected 

returns using a three-factor model (FF 3-Factor) estimated over a 200-day estimation period ending 40 days 

before the event date (December 15, 2017).  Other variable definitions are found in Appendix A.  ***, **, 

and * represent statistical significance at the 1%, 5%, and 10% levels using a two-tailed test. T-statistics are 

shown in parentheses below the coefficient estimates.   

 

 
 

 

 

 

 

(0, +1)  (-1, +1)

PctFor_Seg -0.011*** -0.012***
(-2.729) (-2.676)

Log(MVE) -0.000 -0.000
(-0.054) (-0.433)

ROA -0.000 -0.000
(-0.094) (-0.212)

LT Leverage -0.000 0.001
(-0.095) (0.194)

MB -0.000 -0.000
(-0.023) (-0.721)

Car(-240,-40) 0.003 0.001
(1.091) (0.228)

Constant -0.004 -0.006
(-0.835) (-1.039)

Observations 725 725

R 2 
0.012 0.011

FF 3-Factor  
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Table 10: Alternative Proxy for Collateral Limitations 

This table reports the results of using an alternative proxy (PctFor_GNG) for foreign asset percentage, 

calculated using Guarantor/Non-Guarantor Financial Statements.  Panel A reports regressions of firm-level 

debt capacity or interest expense ratios on foreign asset percentage and controls.  Panel B reports the results 

of regressions of covenant usage, based on specific covenant types, on foreign asset percentage 

(PctFor_GNG) and controls that include both firm and contractual characteristics.  Panel C reports the 

results of regressing cumulative abnormal returns around the announcement of the passage of the TCJA 

(December 15, 2017) on foreign asset percentages (PctFor_GNG) and controls using 2- or 3-day event 

windows.  Abnormal returns are the difference between actual and expected returns using a three-factor 

model (FF 3-Factor) estimated over a 200-day period ending 40 days before the event date (December 15, 

2017).  PctFor_GNG is the sum of PPE, cash, and intangibles for non-guarantor subsidiaries scaled by 

consolidated PPE, cash and intangibles.  All other variable definitions are found in Appendix A.  ***, **, 

and * represent statistical significance at the 1%, 5%, and 10% levels using a two-tailed test. T-statistics are 

shown in parentheses below the coefficient estimates.  Standard errors are clustered as indicated in the 

tables. 

 

Panel A: Debt Capacity and Cost of Debt 

 

Long-term 

Debt / Total 

Assets

Interest 

Expense / 

Long-term 

Debt

PctFor_GNG - / + -0.068* 0.008*
(-1.846) (1.824)

MB -0.001 -0.000
(-1.256) (-1.362)

Profitability 0.382** -0.055***
(2.564) (-3.072)

Tangibility 0.076 0.007
(0.803) (1.079)

Log(Assets) -0.051*** -0.008***
(-3.923) (-4.610)

CFO) / Sales -0.429 0.040
(-1.505) (0.863)

Leverage 0.006
(0.971)

Industry FE Yes Yes

Year FE Yes Yes
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Observations 1,284 1,271

R 2 
0.338 0.350

Clustered SEs Firm Firm
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Panel B: Debt Covenants 

 
 

 

 

  

 
 

AllCov P-Count P-Ind C-Count C-Ind

PctFor_GNG 0.208 0.335 0.150** -0.127 -0.127
(1.025) (1.486) (2.061) (-1.353) (-1.353)

Log(Assets) -0.174*** -0.193*** -0.030 0.019 0.019
(-3.342) (-3.308) (-1.285) (0.771) (0.771)

MB 0.001 0.002 0.000 -0.000 -0.000
(0.337) (0.412) (0.177) (-0.370) (-0.370)

ROA 0.577 0.325 -0.166 0.252* 0.252*
(1.143) (0.607) (-1.597) (1.754) (1.754)

Tangibility -0.314 -0.642** -0.282** 0.327*** 0.327***
(-1.250) (-2.122) (-2.470) (2.679) (2.679)

LT Leverage -0.005 0.244 0.134 -0.249*** -0.249***
(-0.015) (0.642) (1.480) (-2.808) (-2.808)

CFO) / Sales 1.042 1.197 0.270 -0.155 -0.155
(0.802) (0.709) (0.397) (-0.194) (-0.194)

Log(Deal Size) 0.121** 0.126** 0.014 -0.005 -0.005
(2.282) (2.034) (0.549) (-0.189) (-0.189)

Log(Maturity) -0.027 -0.019 -0.004 -0.007 -0.007
(-0.386) (-0.201) (-0.078) (-0.154) (-0.154)

Collateral 0.053 0.211 0.116** -0.158*** -0.158***
(0.457) (1.516) (2.325) (-2.653) (-2.653)

MissCollateral 0.023 0.138 0.101 -0.114** -0.114**
(0.139) (0.752) (1.645) (-2.017) (-2.017)

Revolver 0.122 0.173 0.079 -0.051 -0.051
(1.071) (1.376) (1.648) (-0.976) (-0.976)

Year FE Yes Yes Yes Yes Yes

Observations 368 368 368 368 368

R 2 
0.10 0.15 0.18 0.18 0.18

Clustered SEs Firm Firm Firm Firm Firm
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Panel C: Market Reactions to Tax Cuts and Jobs Act of 2017 

 
 

 

 

 

 

 

 

 

 

 

 

 

(0, +1)  (-1, +1)

PctFor_GNG - -0.017*** -0.026***
(-2.657) (-2.936)

Log(MVE) -0.002 -0.001
(-1.332) (-0.591)

ROA 0.061** 0.018
(2.332) (0.432)

LT Leverage -0.014 -0.013
(-1.583) (-0.925)

MB -0.000 -0.000
(-0.212) (-0.214)

Car(-240,-40) -0.005 0.003
(-0.960) (0.387)

Constant 0.021 0.012
(1.546) (0.591)

Observations 201 201

R 2 
0.074 0.048

FF 3-Factor  
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Appendix C – Supplemental Tables 
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Table 11: Descriptive Statistics for Matching via Entropy Balancing 

This table reports the mean and standard deviation (SD) for the covariates between the treatment and 

control groups of the Segment Data Sample after performing the entropy balancing procedure.  All 

differences between the treatment and control groups are statistically insignificant at the 10% level.  

Variable definitions are in Appendix A. 

 

 

 

  

  

 

 

 

 

 

 

Mean SD Mean SD

MB 2.72 12.93 2.74 13.16

Profitability 0.10 0.09 0.10 0.09

Tangibility 0.21 0.03 0.21 0.03

Log(Assets) 7.16 4.02 7.14 4.00

σ(CFO) / Sales 0.07 0.01 0.07 0.01

Treatment Control
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Table 12: Credit Spreads with Matching via Entropy Balancing 

This table reports the results of estimating the following equation: 𝐴𝑙𝑙𝑖𝑛𝐷𝑟𝑎𝑤𝑖𝑛 = 𝛼 + 𝛽1𝐹𝑜𝑟𝑃𝑐𝑡𝑖 +

𝜃1𝑋1 + 𝛾 + 𝜖 for all private debt issuance on Dealscan with facility start dates between January 1, 2007 and 

August 31, 2016 when using matching via entropy balancing.  AllinDrawn is the coupon spread over 

LIBOR on the drawn amount plus the annual fee in basis points.  PctFor_Seg is the percent of a firm’s 

assets that are foreign and is calculated using geographic segment data.  Treat is an indicator variable equal 

to one if an observation is in the highest two quintiles of foreign asset percentage (PctFor_Seg) and zero 

otherwise.  𝑋 is a vector of control variables that includes both firm-specific characteristics and contract-

specific characteristics.  𝛾 is a set of year, industry, loan purpose, and loan type fixed effects.  All other 

variables definitions and calculations are in Appendix A. ***, **, and * represent statistical significance at 

the 1%, 5%, and 10% levels using a two-tailed test.  T-statistics are shown in parentheses below the 

coefficient estimates.  Standard errors are clustered at the firm level. 

 

 

 

Cost of Debt (Credit Spreads)

PctFor_Seg + 44.360***
(3.294)

Treat + 16.150*
(1.944)

Log(Assets) -4.491 -3.404
(-1.247) (-0.718)

Coverage -17.410*** -23.990***
(-3.777) (-3.986)

Log(Amount) -26.480*** -27.840***
(-7.707) (-6.134)

Log(Maturity) 2.024 7.182
(0.193) (0.756)

MB -0.960* -1.356**
(-1.682) (-2.055)

LT Leverage 107.600*** 126.400***
(3.428) (2.970)

Profitability 2.609 27.380
(0.078) (0.601)

Tangibiltiy -25.500 -83.060**
(-0.969) (-2.456)

Current Ratio 2.319 1.489
(0.691) (0.344)

AllinDrawn
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Fixed Effects

Industry, Year, 

Purpose, and 

Loan Type

Industry, Year, 

Purpose, and 

Loan Type

Controls Yes Yes

Observations 3,318 3,318

R 2 
0.616 0.612

Clustered SEs Firm Firm
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Table 13: Debt Covenants with Matching via Entropy Balancing 

This table reports regressions of covenant usage, based on specific covenant types, on firms’ foreign asset 

percentages (𝑃𝑐𝑡𝐹𝑜𝑟_𝑆𝑒𝑔) and controls when using matching via entropy balancing.  Regressions are 

estimated for credit agreements with facility start dates between January 1, 2007 and December 31, 2016.  

Panel A reports results when using a continuous treatment measure (PctFor_Seg).  Panel B reports the 

results when using a treatment indicator (Treat).  AllCov is the number of capital and performance 

covenants in a contract.   Performance Count (P-Count) is the number of performance covenants in a given 

credit agreement and Performance Indicator (P-Ind) is an indicator variable equal to one if a credit 

agreement includes at least one performance covenant.  Capital Count (C-Count) is the number of capital 

covenants in a given credit agreement and Capital Indicator (C-Ind) is an indicator variable equal to one if 

a credit agreement includes at least one capital covenant.  Treat is an indicator variable equal to one if an 

observation is in the highest two quintiles of foreign asset percentage (PctFor_Seg) and zero otherwise. All 

other variable definitions are in Appendix A.  ***, **, and * represent statistical significance at the 1%, 

5%, and 10% levels using a two-tailed test. T-statistics are shown in parentheses below the coefficient 

estimates.  Standard errors are clustered at the firm level.      
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Panel A: Continuous Treatment 

 

 

 

 

 

 

PctFor_Seg 0.001 0.262** 0.134*** -0.260*** -0.231***
(0.011) (2.014) (2.858) (-3.683) (-3.417)

Log(Assets) -0.121*** -0.170*** -0.058*** 0.050** 0.040**
(-4.236) (-4.850) (-3.909) (2.313) (2.085)

MB -0.000 0.004 0.001 -0.004 -0.004*
(-0.031) (0.521) (0.800) (-1.615) (-1.779)

ROA 0.146 0.126 0.206* 0.021 -0.011
(0.471) (0.424) (1.877) (0.129) (-0.073)

Tangibility -0.306** -0.723*** -0.169* 0.416*** 0.364***
(-1.998) (-3.808) (-1.709) (3.305) (3.336)

LT Leverage -0.086 0.227 0.181** -0.313*** -0.312***
(-0.371) (0.923) (2.466) (-3.273) (-3.531)

CFO) / Sales -0.485 -0.306 -0.244 -0.179 -0.313
(-0.599) (-0.342) (-0.635) (-0.369) (-0.801)

Log(Deal Size) -0.013 0.046 -0.001 -0.059*** -0.039**
(-0.458) (1.458) (-0.088) (-2.751) (-2.249)

Log(Maturity) 0.070 0.083 0.003 -0.013 -0.020
(1.496) (1.625) (0.137) (-0.396) (-0.666)

Collateral -0.089 0.093 0.046* -0.181*** -0.159***
(-1.286) (1.267) (1.838) (-4.092) (-4.209)

MissCollateral -0.112 -0.109 0.000 -0.004 0.018
(-1.304) (-1.158) (0.001) (-0.059) (0.305)

Revolver 0.051 0.048 0.018 0.002 0.015
(0.777) (0.687) (0.607) (0.055) (0.413)

Observations 1,389 1,389 1,389 1,389 1,389

R 2 
0.110 0.159 0.129 0.122 0.122

Clustered SEs Firm Firm Firm Firm Firm

P-CountAllCov P-Ind C-Count C-Ind



 

  70 

Panel B: Treatment Indicator 

 

 

  

 

Treat 0.037 0.131** 0.058** -0.095** -0.084**

(0.691) (2.187) (2.373) (-2.575) (-2.502)

Log(Assets) -0.121*** -0.168*** -0.057*** 0.047** 0.038*
(-4.248) (-4.777) (-3.802) (2.190) (1.963)

MB -0.000 0.003 0.001 -0.004 -0.004*
(-0.029) (0.513) (0.705) (-1.518) (-1.682)

ROA 0.147 0.175 0.231** -0.029 -0.055
(0.469) (0.600) (2.071) (-0.175) (-0.358)

Tangibility -0.307** -0.719*** -0.167* 0.413*** 0.360***
(-2.011) (-3.790) (-1.686) (3.250) (3.277)

LT Leverage -0.086 0.231 0.182** -0.317*** -0.316***
(-0.369) (0.951) (2.440) (-3.240) (-3.491)

CFO) / Sales -0.484 -0.264 -0.223 -0.220 -0.349
(-0.600) (-0.298) (-0.582) (-0.458) (-0.899)

Log(Deal Size) -0.013 0.044 -0.002 -0.057*** -0.037**
(-0.462) (1.386) (-0.176) (-2.623) (-2.114)

Log(Maturity) 0.070 0.079 0.002 -0.010 -0.017
(1.486) (1.566) (0.068) (-0.299) (-0.573)

Collateral -0.089 0.101 0.050** -0.189*** -0.166***
(-1.298) (1.382) (2.000) (-4.248) (-4.385)

MissCollateral -0.112 -0.111 -0.001 -0.001 0.020
(-1.304) (-1.186) (-0.028) (-0.018) (0.341)

Revolver 0.051 0.050 0.019 0.001 0.014
(0.777) (0.718) (0.638) (0.018) (0.375)

Observations 1,389 1,389 1,389 1,389 1,389

R 2 
0.111 0.160 0.128 0.116 0.116

Clustered SEs Firm Firm Firm Firm Firm

P-CountAllCov P-Ind C-Count C-Ind
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Table 14: Market Reactions to House and Senate Bills 

This table reports regressions of cumulative abnormal returns (2-day) around the passage of the House 

(November 16, 2017) and Senate (December 2, 2017) versions of the Tax Cuts and Jobs Act on foreign 

asset percentages [𝑃𝑐𝑡𝐹𝑜𝑟_𝑆𝑒𝑔] and relevant control variables.  Abnormal returns are the difference 

between actual and expected returns using a three-factor model (FF 3-Factor) estimated over a 200-day 

period ending 40 days before the event date.  Other variable definitions are in Appendix A.  ***, **, and * 

represent statistical significance at the 1%, 5%, and 10% levels using a two-tailed test. T-statistics are 

shown in parentheses below the coefficient estimates. 

 

Market Reaction to House and Senate Bills 

PctFor_Seg -0.002 -0.002
(-0.282) (-0.451)

Log(MVE) 0.001 0.000
(1.294) (0.694)

ROA 0.022** 0.002
(2.171) (0.221)

LT Leverage -0.012 0.008
(-1.620) (1.377)

MB 0.000 0.000
(0.620) (0.055)

Car(-240,-40) 0.002 -0.009***
(0.355) (-2.591)

Observations 729 727

R 2 
0.019 0.015

House Senate

FF 3-Factor  
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Table 15: Descriptive Statistics for Guarantor Sample 

This table reports descriptive statistics for the Guarantor Sample.  Panel A reports the following summary statistics: the number of observations (N), the mean 

value (Mean), standard deviation (Std), and values at the 25th, 40th, 50th, 60th, and 75th percentiles (P25-P70).   Panel B reports the correlations for the main 

variables used in the analysis of borrowing arrangements.  Pearson (Spearman) correlations are shown below (above) the diagonal.  Correlation coefficients in 

bold are significant at the 10% level or better.  Panel C compares the mean and median values for the main variables for the Segment Data Sample and Guarantor 

Sample.  Difference is the mean value for the Segment Data Sample less the mean value for the Guarantor.  *,**,*** represents statistical significance for 

differences at the 1%, 5%, and 10% levels using a two-tailed test. 

 

Panel A: Summary Statistics 

 

 
 

 

 

 

Guarantor Sample

Variable N Mean Std P25 P40 P50 P60 P75

Interest Expense/Long-term Debt 1,382 0.07 0.02 0.05 0.06 0.06 0.07 0.08

Long-term Debt/Assets 1,384 0.40 0.19 0.26 0.33 0.37 0.42 0.51

PctFor_GNG 1,384 0.39 0.31 0.12 0.24 0.35 0.44 0.63

MB 1,384 2.64 8.36 1.07 1.51 1.84 2.19 3.10

ROA 1,384 0.02 0.10 0.00 0.02 0.03 0.04 0.06

Log(Assets) 1,384 8.30 1.10 7.48 7.90 8.29 8.56 9.02

CFO) / Sales 1,384 0.04 0.03 0.02 0.02 0.03 0.04 0.05

Profitability 1,384 0.16 0.11 0.09 0.12 0.14 0.16 0.21

Tangibility 1,384 0.29 0.20 0.12 0.18 0.23 0.31 0.42
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Panel B: Correlations 

 

 
 

 

 

 

 

 

 

Correlations - Guarantor Sample

A B C D E G H I J

Interest Expense/Long-term Debt A 1 0.059 -0.109 -0.200 -0.285 -0.413 0.135 -0.233 0.166

Long-term Debt/Assets B -0.055 1 -0.119 -0.076 -0.256 -0.125 0.011 0.136 0.051

PctFor_GNG C -0.006 -0.131 1 0.041 0.091 0.284 -0.068 0.117 0.060

MB D -0.005 -0.098 0.054 1 0.362 0.119 -0.171 0.137 -0.168

ROA E -0.027 -0.195 0.076 0.052 1 0.145 -0.190 0.294 -0.175

Log(Assets) F -0.034 -0.192 0.288 0.061 0.161 1 -0.089 0.252 0.030

CFO) / Sales G 0.012 0.033 -0.044 -0.039 -0.263 -0.059 1 0.214 0.196

Profitability H -0.030 0.119 0.128 0.005 0.353 0.250 -0.021 1 0.094

Tangibility I 0.008 0.012 0.058 -0.036 -0.185 0.058 0.280 0.137 1
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Panel C: Comparison of Samples 

 

 
 

 

 

 

 

 

 

Variable Segment Guarantor Difference Segment Guarantor

Interest Expense/Long-term Debt 0.11 0.07 0.040*** 0.06 0.06

Long-term Debt/Assets 0.21 0.40 -0.190*** 0.18 0.37

PctFor_Seg 0.32 0.39 -0.070*** 0.27 0.35

MB 2.88 2.64 0.240 2.06 1.84

ROA 0.01 0.02 -0.010*** 0.04 0.03

Log(Assets) 6.96 8.30 -1.340*** 6.99 8.29

CFO) / Sales 0.06 0.04 0.020*** 0.04 0.03

Profitability 0.10 0.16 -0.060*** 0.12 0.14

Tangibility 0.20 0.29 -0.090*** 0.14 0.23

MedianMean 
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