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Abstract 
 

A robust finding in the capital structure literature is the inverse relation 

between profitability and leverage. We revisit this finding in light of a novel quasi-

natural experiment through which some firms benefitted from enhanced trademark 

protection and exogenously increased profits. In contrast with earlier findings, we 

document that firms that increase their profits do not change their leverage ratios. 

In parallel, we show that suppliers of firms benefitting from enhanced trademark 

protection increase their profits but also reduce their leverage, consistent with 

earlier findings. Our results suggest that the reduction in leverage for suppliers is 

driven by an increase in risk (as their benefit depends on maintaining a business 

relation with the customer firm), which confounds with the increase in profits. 

Increases in underlying risk could thus explain the inverse relation between 

profitability and leverage found in the literature.  
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1. Introduction 

An important and robust finding in the capital structure literature is the negative association 

between profits and leverage (see, e.g., Frank and Goyal 2003; Fama and French 2002). Myers 

(1993) argues that this negative association demonstrates the failure of the trade-off theory, as with 

higher profits firms should issue more debt, and thus higher leverage is expected (hence, the 

“leverage-profitability puzzle”). Titman and Wessels (1988) and Fama and French (2002) interpret 

the negative association as potentially consistent with the pecking order theory, as firms with higher 

profits may reduce their debt to preserve debt capacity. Others argue that this negative association 

could also be consistent with dynamic trade-off models (e.g., Hennessy and Whited 2005, 

Strebulaev 2007), or with adjustment costs (Leary and Roberts 2005; Frank and Goyal 2015). To 

further complicate the discussion, it is unclear whether the negative association between profits and 

leverage is causal, and endogeneity concerns could affect our interpretation of the estimates 

presented in the literature. Overall, whether and why a negative relation between leverage and 

profits should arise empirically is still open for debate. 

In this paper we revisit the leverage-profitability puzzle using a quasi-natural experiment. 

The quasi-natural experiment we exploit is the Federal Trademark Dilution Act (FTDA) of 1996. 

This trademark law strengthened the protection of a subset of trademarks – those deemed “famous” 

– and acted as a plausibly exogenous shock to firms’ profits. Using a difference-in-difference 

approach we document that firms that benefited from additional trademark protection (treated firms) 

increased their operating profits (ROA) significantly more — by 1.4%-2% of book assets — than 

firms without additional trademark protection (control firms). Moreover, suppliers of directly 

treated firms also increased their ROA by a similar magnitude relative to suppliers of untreated 

customer firms.  In the light of these exogenous increases in firms’ profits we examine the response 

in firms’ capital structure decisions.   

Recent work has shown that idiosyncratic shocks can propagate through the supply chain 

(Acemoglu et al 2012; Barrot and Sauvagnat 2016).  In our setting, the positive shock to profits for 

both customer and supplier firms has a common origin, but the nature of the shock is different. For 

directly treated firms the shock represents a relatively safe increase in profitability due to a 

persistent increase in their market power; for suppliers of treated firms the shock represents a 

similar-sized but risky increase in profitability, as their benefit is conditional on maintaining the 

supplier-customer relationship.  
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We find that directly treated firms did not change their leverage in response to increased 

profitability. Treated firms increased their debt to fund new investment opportunities, but they also 

grew their equity at a similar rate maintaining a constant leverage ratio.  Thus, using a shock to 

market power as source of exogenous variation in firm profits, we find that firms did not reduce 

their leverage in response. This finding suggests that the negative relation between profitability and 

leverage found in earlier work may due to omitted variables. This, in turn, implies that causal 

interpretations of the negative relation may be misleading. 

In contrast, suppliers of treated firms, which also have higher profits after their customers 

receive enhanced trademark protection, reduce their leverage very significantly by about 3-4% of 

book assets. Thus, firms with an indirect profit shock behave similarly to what has been 

documented in the literature. We posit that the reduction in leverage for suppliers’ firms is due to 

risk: While the level of profits increases for suppliers, the underlying risk of those profits also 

increase, and suppliers reduce their leverage in response.  To the extent that risk explains the 

reduction in leverage for suppliers, our results suggest that earlier studies finding a negative 

association between profitability and leverage are driven by higher profits being associated with 

higher cash flow risk. 

To examine whether the reduction in leverage for suppliers of treated firms is due to risk, we 

study suppliers’ leverage responses using subsamples based on measures of firms’ cash flow risk. 

First, we split the sample on industry concentration, using Hoberg and Phillips measure of industry 

HHI. We find that suppliers’ reduction in leverage is more pronounced in highly competitive 

environments. Arguably, in highly competitive environments, the risk that the supplier is replaced 

by the customer firm is higher. So, while suppliers benefit from customer firms’ enhanced 

trademark protection, this can also stress the relation with the customer, in particular when suppliers 

operate in competitive environments.  

Next, we split the sample according the type of goods sold by suppliers and their R&D-

intensity. Titman and Wessels (1988), Banerjee, Dasgupta and Kim (2008), and Cen et. al. (2016) 

argue that R&D-intensive firms and firms operating in durable goods industries produce more 

unique products and as a consequence have more to lose if a relationship with an important business 

partner is terminated (i.e., they face higher competitive risk).  We find that R&D-intensive suppliers 

and suppliers operating in durable goods industries reduce their leverage by more after the FTDA 

affected one of its main customers than less R&D-intensive suppliers and suppliers operating in 

non-durable goods industries. This is consistent with the notion that the pass-through profitability 

shock suppliers receive from customer increases their risk.  
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Next, we explore whether the reduction in leverage for suppliers is also related to firm-

specific risk. To that end, we split the sample of suppliers using four proxies of riskiness. We find 

stronger reductions in leverage when suppliers have i) high cash flow volatility, ii) high initial 

leverage, iii) high probability of default, and iv) high stock return volatility. These results are also 

consistent with our interpretation that the pass-through profitability shock faced by suppliers comes 

in hand with higher underlying risk. This risk interpretation is consistent with the theoretical 

framework developed in DeAngelo, DeAngelo and Whited (2011): when firms are aware that future 

financing contingencies might lead to a significant need for funds (i.e., a high volatility scenario), 

firms value unused debt capacity and thus keep their leverage ratio low.  

As a placebo test for our supplier results, we replicate the seven sample splits we perform for 

suppliers using directly affected firms.  We do not find that the leverage response of directly 

affected firms vary systematically with proxies of competitive or firm-specific risk. That is 

consistent with the notion that firms directly affected by the FTDA do not experience an increase in 

risk in conjunction with the increase in profits. Importantly, the lack of significant coefficients in 

the directly affected sample is not a power issue; the sample of potentially directly affected firms is 

four times larger than that of suppliers (see Section 2 for more details). 

The comparison between suppliers’ and directly treated firms’ capital structure responses to 

the FTDA law help to shed light on the notion that not all profits are “created equal”. However, 

these results thus far have not shed light on why there is a lack of capital structure adjustment for 

firms directly receiving additional trademark protection. We posit that opposing forces coming from 

traditional capital structure theories are likely behind the “no effect” for leverage for directly treated 

firms. These forces can also help explain heterogeneity in responses to the profit shock for supplier 

firms.  

According to the trade-off theory, firms that increase their profits should increase their 

leverage to reduce the tax burden coming from the extra profits. To explore whether this force is at 

work, we examine whether firms facing larger increases in their marginal tax rate following the 

FTDA regulation have a more positive (or less negative) leverage adjustment. We compute directly 

affected firms’ change in pre-interest marginal tax rate (Graham 1996) between the post and pre 

FTDA period, and split the sample according to the increase in marginal tax rate.  We find that 

firms that experience an increase in tax rates above the median did increase their leverage by about 

2%. Thus, while the overall effect on leverage for directly treated firms is close to zero and 

insignificant, for firms more affected by tax considerations the effect is positive and significant, as 

predicted by the trade-off theory. 
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The pecking order theory has opposing predictions: Firms should reduce leverage when they 

experience a positive profit shock, as they prefer to finance their projects with cash (retained 

earnings) and attempt to preserve debt capacity. This motivation is arguably more relevant for 

financially constrained firms (Frank and Goyal, 2003).  To explore whether pecking order 

considerations also play a role in our findings, we split the sample according to firms’ financing 

constraints, and study the effect of FTDA law on firms’ leverage in these subsamples. Consistent 

with the pecking order theory, we find that leverage actually decreases by 2.2% for financially 

constrained firms, but there is no significant treatment effect for financially unconstrained firms.  

Overall, aspects of the trade-off theory and the pecking order theory combined seem to 

explain why the increase in profits for firms directly obtaining additional trademark protection has 

no effect on leverage. Interestingly, we also find that predictions from these theories relate to our 

findings for supplier firms that benefit from FTDA through their customers. Consistent with the 

trade-off theory, we find that the reduction in leverage for supplier firms is much more pronounced 

for suppliers with below the median increase in marginal tax rates (-7%, and statistically significant 

at the 1% level) than for suppliers with above the median marginal tax rate increase (-2%, and 

insignificant). And consistent with the pecking order theory, we find that the reduction in leverage 

is more pronounced for financially constrained suppliers (-5%, and statistically significant at the 5% 

level) than for unconstrained suppliers. 

We take several measures to ensure that our results are not due to confounding forces. The 

baseline specification includes industry-by-year fixed effects, which difference out arbitrary 

industry booms/busts or trends by year. Moreover, we show that our results are not explained by 

prior trends in profits or leverage at the firm level. Our results are also not driven by imbalances 

between treated and control firms: Both for directly treated firms and the supplier firms, our results 

hold when we match treated and control firms on their pre-FTDA observable characteristics.  In 

addition, our results for directly treated firms also hold for the subsample of firms that act as 

customers of other firms (i.e., firms that are reported as important customers by the supplier firms in 

our sample).  

Relatedly, the differences in capital structure responses to profit shocks between directly 

treated firms and supplier firms are unlikely due to differences in the characteristic of firms’ that 

compose those samples. Both set of firms are similar in size, leverage, and other characteristics. 

Moreover, our main results are robust to the inclusion of controls traditionally used in the capital 

structure literature including size, age, and asset tangibility.   
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Our main contribution to the literature is to shed new light on the profitability-leverage 

puzzle by showing that the source of profitability matters. We show that when firms experience a 

direct and low-risk positive shock to their stream of profits, their leverage does not change.  This is 

important new evidence; without exploiting shocks to profitability, the literature has centered on the 

negative correlation between profitability and leverage. Our results suggest that interpretations of 

this fact can be misleading, given that the true underlying relationship between profitability and 

leverage may not be negative to begin with. Conspicuously, our findings are not inconsistent with 

the pecking order and trade-off theories. We actually show that the null effect of a profitability 

shock on leverage for directly treated firms can be explained in part due to offsetting forces 

predicted by those theories. 

In parallel, we find that when profits increase through an indirect profitability shock, as is the 

case for suppliers in our setting, leverage does decrease.  This result is consistent with earlier 

findings in the literature, but calls for an alternative explanation: The negative relation between 

profits and leverage can due to higher underlying risks confounding with higher profits.  In 

particular, the increase in risk in our setting comes from a profitability shock that depends on 

maintaining an ongoing relation with a business partner.1 Overall, our results on directly affected 

firms and suppliers call for a deeper examination of the nature of profits in order to better 

understand firms’ financial policies. 

Our paper is related to a large literature that tries to explain the drivers of firms’ capital 

structure decisions, including profitability shocks (e.g., Fama and French, 2002; Frank and Goyal 

2003). However, only a few papers delve deeper into profits when studying its relationship with 

capital structure decisions. The paper closest to our study is Xu (2012). She studies the effect of a 

negative shock to expected profits due to increases in import penetration, and finds that firms 

reduce their leverage in response (i.e., a positive relation between leverage and profits).2  Our paper 

is different as we are the first to consider the possibility that different profit shocks can be of 

different nature, and thus that the source of the profitability matters. We argue that it is precisely the 

difference in the source of profits why our study and Xu’s (2012) arrive to different results, in spite 

of both studies exploiting quasi-natural experiments to identify exogenous changes in firms’ profits.  

                                                           
1 This type of risk cannot be captured using traditional measures such as cash flow volatility, as it is the 

possibility of a one-time negative event (the break in a customer-supplier relation) what underlies the risk.  
2 Ferres et al (2017) also explore the nature of profits and its relation with leverage. They argue that when 

profit increases are rooted in anti-competitive behavior (i.e., collusion), leverage decreases to enhance firms’ 

commitment with the collusive agreement. 
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Our work is also related to a second strand of literature studying how firms’ relations with 

stakeholders can affect their financing decisions (e.g., Kale and Shahrur 2007; Banerjee et al 2008; 

Dhaliwal et al 2016; Shenoy and Williams 2017; Williams and Xiao 2016; and Campello and Gao 

2017). These papers focus on customer-supplier relations and their implications for firms’ financial 

policies. Our emphasis is different, as we do not focus on the customer-supplier relation itself. 

Rather, we use that link as a laboratory through which profit shocks propagate and changes its 

nature along the way. 

More broadly our paper relates to a growing literature studying the interaction of intellectual 

property (IP) protection and firm financial policy. Most of this literature has focused on how patent 

protection relates to firms’ financing decisions (e.g., Farre-Mensa et al 2016; Mann 2016; Saidi and 

Zaldokas 2016). Interestingly, a recent survey by the NSF reports that firms consider trademarks 

(1st) and trade secrets (2nd) as the two most important forms of IP protection.  Yet how these types of 

IP assets interact with firm financial policies is largely unstudied. One exception is a recent paper 

by Klasa et al (2016) that examines how changes to trade secret protection affects firms’ financing 

decisions. The quasi-natural experiment they exploit as a source of exogenous variation in trade 

secret protection (i.e., staggered recognition of Inevitable Disclosure Doctrine) is not associated 

with increases in profitability and hence does not bear on the profitability-leverage puzzle. To the 

best of our knowledge, our study is the first to examine how changes in firms’ trademark protection 

relates to their financial policies.  

The rest of the paper is organized as follows. Section 2 provides institutional background on 

trademarks and the FTDA. Section 3 describes the data. Section 4 presents our empirical strategy. 

Section 5 presents the main results. Section 6 explores potential mechanisms behind the main 

results. Section 7 concludes.  

 

2. Trademarks and the FTDA 

The USPTO defines a trademark as a “word, phrase, symbol, design, color, smell, sound, or 

combination thereof that identifies and distinguishes the goods and services of one party from those 

of others.” Examples of trademarks include the word “Pepsi,” the McDonald’s “Golden Arches” 

symbol, and NBC’s musical notes G, E, C played on chimes. For more details, see a companion 

paper, Heath and Mace (2017).  
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Trademarks are of great economic value and relevance. According to an article in Forbes 

Magazine (June, 2011), trademarks are “…the largest source of intangible value in a company.”3 In 

a broad survey of both private and public U.S. businesses conducted by the NSF and Census 

Bureau, trademarks were the most highly ranked form of IP asset: 15% of firms rated trademarks as 

important to business value, ahead of trade secrets (14%), copyrights (12%), and patents (5%).4  

Unlike patents and (in most cases) copyrights, trademarks do not have a fixed lifespan but may be 

renewed indefinitely.  

The basic right of a trademark is protection against infringement – unless approved by the 

trademark holder, no other party may sell a product that is similar enough to the trademarked 

product that it would plausibly cause confusion to a typical consumer. Prior to 1996 protection or 

remedy from trademark dilution was adjudicated at the state level in cases of proven dilution 

(Oswald, 1999). This changed with the Federal Trademark Dilution Act of January 1996. The 

FTDA for the first time granted federal protection to U.S. trademarks against dilution. The FTDA 

was a major expansion of trademark rights for two reasons. First, infringement i.e. direct 

competition between the plaintiff’s and defendant’s goods or services was no longer necessary to 

win an injunction or damages. Second, the FTDA explicitly granted protection against not just 

actual but likely dilution. As a result, a trademark holder was no longer required to prove actual 

harm but only to convince a judge of the likelihood of harm in order to obtain an injunction (Kim, 

2001).  

The legal literature on trademarks considers the FTDA as having constituted a major 

increase in trademark power for protected marks. Consistent with this idea, Heath and Mace (2017) 

document that the FTDA led to a sharp rise in trademark dilution lawsuits and that this change was 

accompanied by a sharp increase in treated-firm profits. As an example of the law’s sweeping 

effects, in Nabisco, Inc. v. PF Brands, Ltd. (1999) Pepperidge Farms, the producer of Goldfish 

crackers, obtained an injunction to stop Nabisco’s intended selling of crackers based on cartoon 

characters some of which would be fish-shaped. In the case filings Nabisco estimated they had 

already spent $3.4 million on the project for licensing and development. 

A key limitation was that the FTDA specified that only “famous” trademarks qualified for 

federal protection against likely dilution. However, the FTDA did not explicitly define the term 

                                                           
3 For instance, the trademark “Google” had an estimated worth of 44.3 billion representing 27% of the overall 

firm market capitalization; Walmart had an estimated worth of 32.6 billion representing 17% of the firm’s 

market capitalization. 
4 https://www.nsf.gov/statistics/infbrief/nsf12307/nsf12307.pdf 

https://www.nsf.gov/statistics/infbrief/nsf12307/nsf12307.pdf
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“famous”. What constituted a “famous” mark was subsequently interpreted on a case-by-case basis 

and was the subject of much debate (Duffy, 1997; Becker, 2000; Dollinger, 2001). 

There were two major legal developments post-FTDA. In 2003 the U.S. Supreme Court 

ruled in Moseley v. V. Secret Catalogue, Inc. (2003) that a successful dilution claim required proof 

of actual economic damages, effectively nullifying the FTDA’s key provision. The Moseley ruling 

was seen as a rebuke to the FTDA’s overly broad legal standard for dilution (Pulliam, 2003). The 

Trademark Dilution Revision Act (TDRA) of 2006, explicitly drafted by legislators as a response to 

Moseley, restored the ability of famous trademark holders to sue on the basis of likely dilution 

without proving damages. However, the TDRA added provisions that substantially altered and 

reduced the scope of protection relative to the FTDA (Cendali and Schriefer, 2006), and was 

perceived as failing to restore the pre-Moseley status quo (Beebe, 2007). Overall, given the changes 

in trademark protection starting from the Moseley case we restrict our treatment period to the pre-

Moseley years from 1996 to 2001. 

 

3. Data 

We make use of a dataset that covers all 4.2 million trademarks granted by the USPTO since 

its inception in 1870 to 2012. The dataset covers every trademark’s registration, subsequent 

renewals (if any) and expiration if it previously expired.  To register or renew a trademark, the 

registrant specifies one or more good-and-services classes, has to pay a small fee (as of 2016, $325 

per class), and has to demonstrate “use in commerce,” that is, provide a specimen and 

documentation that the mark is currently used to identify a good or service that they sell.   

As in Heath and Mace (2017) we classify firms as being affected by the FTDA if, ex ante, 

they held at least one trademark that was plausibly famous. We measure this at the trademark level 

as being 21 years old or older and still active as of the last pretreatment year of 1995. This criterion 

thus requires that a famous trademark was active in commerce for at least 21 years, and was 

renewed at the USPTO at least once, prior to the FTDA’s passage.  

Our main sample consists of all Compustat firm-years from 1990 to 2001 with non-missing 

and non-negative values and lagged values of book assets, sales, book leverage and market 

leverage. We exclude financial firms and utilities and drop firm-years with less than $10 million in 



9 
 

9 
 

sales.5 We classify sample firms as treated vs control firms as of the last pretreatment year, 1995. 

“Treated” firms are those that held at least one famous trademark in 1995. 

Regulation S-K requires that all publicly traded firms disclose the identities of customers 

representing more than 10% of their sales. From this data we identify “Supplier” and “Customer” 

firms.6 In particular, we consider a firm to be in a supplier-customer relation if a suppliers reported 

a relation with a given customer in 1995, and in any post-FTDA year. When we estimate the 

FTDA’s effects on treated customer firms we limit the sample to customer firms identified through 

the Compustat Segment Customer database; and when we estimate the FTDA’s effects on suppliers, 

we limit the sample to supplier firms only. We define “Supplier of Treated” firms as supplier firms 

that in 1995 reported at least one customer firm which was directly treated by the FTDA. “Supplier 

of Control” firms, by contraposition, are firms are suppliers of firms that were not treated by the 

FTDA.7 

Figure 1 illustrates our sample design. As of 1995, Stant Corp and Dorman Products were 

two auto parts manufacturers that supplied the customer firms Chrysler Corp and Autozone Inc 

respectively. Also as of 1995 Chrysler Corp held a variety of famous trademarks dating back to the 

firm’s founding in the 1920s (i.e., famous brands), while Autozone Inc held only eight active 

trademarks dating to 1989 (i.e., these brands were less than 21 years old by 1995, and thus not 

deemed “famous”). Hence, we classify Chrysler as affected (treated) and Autozone as unaffected by 

the FTDA; Stant Corp is classified as a supplier of a treated firm, while Dorman Products is 

classified as a supplier of a control firm. 

Figure 1 

                                                           
5 The disclosure threshold of supplier-customer relations is based on firm sales. By dropping firms with sales 

below $10 million we focus on significant customer-supplier relations. 
6Throughout the sample, firms reported the identities of their main customers. However, the way in which 

firms report the amount of sales to a given customer changed in 1998. Thus, changes to the reported sales that 

a given customer represents to a supplier cannot be measured accurately around the time of the FTDA (see, 

e.g., Banarjee et al 2008). Also, in practice, many firms choose to disclose voluntarily customers that account 

for less than 10% of sales (Cen et al 2016).  
7 Examples of customer-supplier relationships: 1-Customer: Xerox, a company that sells document solutions. 

Supplier: Peerless System Corporation, a company that develops and licenses software-based digital imaging 

and networking systems and supporting electronic technologies to original equipment manufacturers (OEMs) 

of digital document products. 2-Customer: Sara Lee, a consumer-good product company that has many 

brands, including Isotoner (lines of gloves, sleepers, and umbrellas). Supplier: HMG World, a marketing 

services company, that provides in-store and on-line marketing services to consumer goods manufacturers and 

retailers for brands, categories, departments, and stores. Both Xerox and Isotoner got additional trademark 

protection after the FTDA.   
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Table 1 presents the sample size (number of firm-years) for the main sample, the customer 

sample, and the supplier sample. The main sample consists of 33,417 observations, out of which 

21% are “treated” observations. A subsample of 4,396 observations correspond to firm-years of 

“Customer” firms. Forty-four percent of the customer observations are in the “treated” category. 

The sample of firm-year observations corresponding to supplier firms is nearly 8,000 observations, 

close to twice as much as the customer sample, as large customers are typically reported by two 

supplier firms in the Compustat Segment data. Fifty-three percent of the supplier observations are in 

the “treated” category. Overall, the majority of sample firms were neither suppliers nor customers 

and were not treated by the FTDA; at the same time, approximately half of all supplier and 

customer firms were treated by the FTDA. 

In Table 2 we present the mean sample characteristics for treated and control firms, and their 

differences, in the year prior to the FTDA, 1995. Panel A shows differences for the full sample, 

Panel B displays differences for the customer sample, and Panel C presents differences for the 

supplier sample. Across panels, we observe that customer firms are typically larger than suppliers, 

as they need to represent 10% or more of a given supplier’s sales. Supplier firms (panel C) are 

closer in size to firms in the full sample (panel A). 

In Table 2 Panels A and B we observe that prior to the treatment, treated firms were larger 

and had lower Q and market-to-book ratio, but similar book and market leverage to control firms. 

On the other hand, suppliers of treated versus control firms were very similar prior to treatment, 

with no statistically significant difference between the two populations (panel C). We also match 

treated and control samples on pretreatment characteristics via Coarsened Exact Matching (CEM) to 

ensure both common support and balance on observables (details of the matching procedure are in 

the Appendix).8 In particular, we match on pretreatment profits (ROA), book leverage, cash over 

assets, and log of book assets. The right hand side of each panel in Table 2 summarizes the CEM-

matched samples. We see that in each case CEM successfully produces a sample that is balanced on 

all pretreatment covariates. 

 

4. Research Design 

To analyze the effect of the FTDA on firms’ performance and financial policy, we estimate 

variations of the following empirical model:   

                                                           
8 A key advantage of CEM is that there is no need to fix the sample size ex ante, as in the propensity score 

matching. 
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 𝑦𝑖𝑡 = 𝛼 + 𝛽 ∗ (𝑇𝑟𝑒𝑎𝑡𝑒𝑑𝑖 x 𝑃𝑜𝑠𝑡 𝐹𝑇𝐷𝐴𝑡) + 𝛺´𝑋𝑖𝑡 + 𝜑𝑖 + µ𝑗𝑡 + 𝜀𝑖𝑡 (1) 

Our specification is a difference-in-difference design where the coefficient of interest is 𝛽. 

This coefficient captures the differential effect of enhanced trademark protection after the FTDA. 

That is, the differential effect for firms that benefit from the change in regulation (i.e., treated firms) 

over firms that are unaffected by it (i.e., control firms). The subscript i indexes firms, j industries 

and t years. The dependent variable is represented by yit. In our setting, the most commonly used 

dependent variables are return on assets (ROA) and book leverage. Firm fixed effects are 

represented by 𝜑𝑖 and industry-by-year fixed effects by µ𝑗𝑡. Including industry-by-year fixed effects 

allows us to control for arbitrary trends, booms and busts at the industry-year level.  

 The “pre” event period spans from 1990 to 1995, and the “post” FTDA period spans from 

1996 to 2001 (i.e., six years each). We use six year windows before and after the FTDA’s passage 

to let leverage and other variables adjust even if adjustment is potentially slow (e.g., Leary and 

Roberts 2005). However, our results are robust to longer or shorter time window choices.  

In our main estimates we do not include additional control variables Xit, as we want to study 

the effect that FTDA has on the dependent variables without “partialling out” the effect that the 

regulation had on other firm-level covariates.9 In robustness checks (discussed below) we include 

control variables commonly used in the capital structure literature (e.g., Lemmon et al. 2008) such 

as asset tangibility, sales, and Tobin’s Q, and our results are similar. 

We extend our analysis to study the effect of the FTDA on samples of customers and 

suppliers. We first replicate our main specification using the firms identified as important customers 

by firms in Compustat (as described in Section 3), to examine whether the main results hold in this 

sample. Next, we look at supplier firms and examine whether having a main customer that benefits 

from the FTDA leads to different ROA and financial policies. To reiterate, for the sample of 

supplier firms, treatment is defined as having a major customer that received a positive shock to 

profits via the FTDA. Hence the set of control firms in these regressions is supplier firms that did 

business with unaffected customer firms.10  

                                                           
9 Including additional control variables that were themselves affected by the treatment can produce a biased estimate of 

the treatment effect on the variable of interest and has been labelled “bad controls” (Angrist and Pischke, 2009). 
10 Our setting is not suitable for an instrumental variable approach. It could be argued that we could run a first stage using 

the FTDA regulation to identify the exogenous variation of profits, and in a second stage use that portion of the variation 

to identify the causal effect on leverage.  However, this goes precisely against the point we try to make; namely, that the 

level of profits does not fully capture the nature of the profit shock. For instance, in the suppliers’ sample, the increase in 

risk is not captured by the level of profits, but it may be correlated with it. Thus, by construction this violates the 

exclusion restriction in an IV setting. For this reason, using a difference-in-difference approach is the most suitable 
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For robustness, we replicate all our results using the CEM samples described in section 3 

for all three sets of firms. Also, in additional analyses, we control for pre-existing trends in the 

dependent variable to mitigate possible concerns regarding our results being driven by such trends. 

After showing that our main results are robust, we perform a set of sample splits to shed light on the 

mechanisms behind our main results.  

 

5. Results 

5.1 Main results 

Table 3 Panels A-C present our main results. Panel A shows the results across the full 

sample of firms. Columns I and II show the results using all observations, while columns III and IV 

use the matched sample. In the full sample, we find that profitability (ROA) increased by 1.4% 

(statistically significant at the 1% level) for firms that benefited from the FTDA law relative to 

control firms. These results suggest that firms that received additional trademark protection enjoyed 

higher profits consistent with the FTDA representing an increase in market power to treated firms.   

Table 3 

Our first key observation is that we observe no effect on leverage for directly treated firms: 

the diff-in-diff coefficients for leverage are near zero and statistically insignificant. The evidence 

from Panel A is at odds with earlier findings in the literature, because the shock to profitability that 

follows the FTDA’s passage does not lead to a reduction in leverage. This result suggests that the 

negative correlation between profitability and leverage found in earlier studies may be largely 

endogenous in nature and hence unsuitable for testing theories of firm leverage. 

Given this finding of a zero causal relationship between profits and leverage, what are the 

omitted variables that drive the robust negative correlation in the data between profits and leverage? 

The answer will inform our interpretation and testing of theories of firm leverage. We shed light on 

this issue by examining customer-supplier relations. Shocks can propagate through the supply chain 

(Barrot and Sauvagnat, 2016), and modify its nature along the way. The transmission of the profit 

shock allows us to examine whether it is the “level” of the shock, or its nature, what ultimately 

affects firms’ financial policies.  

                                                                                                                                                                                 
methodology for our research question: It allows the FTDA law to have an effect on leverage and profits, which may go 

also in hand with unobserved increases in risk.  
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In Table 3 Panel B we focus on customer firms, which are the subset of firms through which 

a profit shock can be transmitted to supplier firms. The regression results mirror those in the full 

sample: customer firms directly affected by the FTDA increased their profitability, but did not 

change their leverage in response. The ROA response in the matched customer-firm sample is 

larger than the other estimates at 3.5%; however, this larger effect appears to be driven by differing 

pre-trends in customer firms’ profitability in the matched sample (for more details, see Section 5.21 

below). Overall, our findings suggest that treated customer firms respond similarly to the FTDA law 

as firms in the full sample. 

In Table 3 Panel C we estimate the FTDA’s effects on suppliers. As explained in Section 3, 

the treatment group in Panel C is supplier firms with at least one customer that was affected by the 

FTDA. We find that supplier firms whose customers received additional trademark protection 

(“Suppliers of Treated Firms”) increased their ROA by 1.9%-2.2% relative to suppliers of 

unaffected customer firms (“Control suppliers”). This finding suggests that there is a sizeable pass-

through of profits from customers to suppliers.  That is, suppliers doing business with the treated 

customers also benefit. Indeed, the average increase in supplier profitability is of a similar 

magnitude to that of their directly treated customers.  

Large pass-through in profitability, as the one observed in Table 3 Panel C, may seem surprising at 

first, as without market frictions customer firms should keep the overall benefit of the enhanced 

trademark protection for themselves. However, in the presence of market frictions in which 

adjustments in production are costly and take time can lead to a situation in which other 

stakeholders also benefit from the newly found market power of customer firms.11 Moreover, given 

the difference in size across customer and supplier firms (customer firms are on average six times 

larger in terms of assets or sales than supplier firms), even if a small portion of the shock coming 

from the FTDA regulation is what benefit supplier firms, this can lead to an important change in 

profitability for suppliers. That is, a similar-size profitability shock for suppliers as for customers 

does not imply that the supplier is capturing an important share of the enhanced trademark 

protection benefit granted to the customer.  Also notice that the difference in profitability of 

“Supplier of Treated” over “Control of Treated” after the FTDA decays after a few years (see 

Section 5.2 for details). Thus, while the shock initially propagates to suppliers, the beneficial 

spillover fades away over time, as in the long-term market frictions become less relevant.  

                                                           
11 The increase in profits for suppliers of treated firms is consistent with the evidence presented by Patatoukas 

(2012). He finds that suppliers that have concentrated customers tend to exhibit higher operational 

performance. 
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Table 3 Panel C, columns II and IV show interesting results regarding suppliers’ leverage. 

In contrast to the null effect found for directly treated firms, the increase in profits for their 

suppliers is coupled with a substantial reduction in leverage. Book leverage drops sharply for 

supplier of treated firms relative to suppliers of control firms, by 3.4%-3.8%. This reduction in 

leverage is statistically significant at the 1% level considering all suppliers, and at the 5% level for 

the matched supplier sample. Thus, suppliers that obtain a profit shock indirectly behave similarly 

to what has been documented in the literature: namely, the shock generates a negative association 

between profitability and leverage.   

We hypothesize that the strong effect on supplier leverage is due to an increase in risk. This 

hypothesis is consistent with the findings of Banerjee et al (2008) and Campello and Gao (2015). 

They document that supplier firms reduce their leverage and face higher interest rates as they 

become more dependent of their customers: when suppliers depend more on a key customer, they 

become riskier, as losing that important customer can have devastating effects.  

In sum, the most likely candidate for the difference in profit shocks to customers and 

suppliers is risk. When the level of profits increases for suppliers, those profits are subject to 

considerable risk, and suppliers reduce their leverage in response. Hence, it is possible that earlier 

studies finding a negative association between profitability and leverage are driven by high profits 

being correlated with higher underlying risk. We explore this potential channel in Section 6. Before 

that, we present additional evidence that our main results are robust and delve deeper into the 

components of the changes in profits and leverage that we observe.  

5.2 –Robustness 

5.2.1. Timing of the ROA and Leverage Changes 

We now study the timing of ROA changes, relative to the FTDA event for the directly 

affected firms and their suppliers.  To this end, we run a regression using ROA as the dependent 

variable as a function only of firm and industry-by-year fixed effects. We recover the residuals from 

this regression and average them for each group-year. When using the overall sample the groups are 

“treated” and “controls” and when using the supplier sample, groups are “Supplier of Treated” and 

“Supplier of Control”. In Figure 2 we plot the mean group residuals, and their two-standard 

deviation confidence intervals, over the years. Panel A plots the coefficients for the overall sample 

and panel B plots the coefficients for the supplier sample. In panel B we also include an additional 

line plotting the average residual for non-supplier control firms, which serves as a reference to 

interpret the changes in suppliers’ profits relative to other firms in the same industry-year.  
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Figure 2 

Figure 2 panel A shows that there are no significant upward or downward trends in ROA 

for treated and control firms prior to the FTDA in 1996. This is also the case for suppliers of treated 

and suppliers of controls in panel B. That is, the parallel trend assumption is supported by firms’ 

pretreatment ROA. 

Figure 2 panel A shows also that after the FTDA, treated firms increase their ROA right 

away, while control firms essentially experience no change in performance. The difference in 

profitability is maintained throughout the post-FTDA period. This suggests that treated firms indeed 

benefit from a stable increase in market power.  Panel B also shows that after the FTDA treated 

suppliers enjoyed higher profits than control suppliers, but this differences fades off over time. This 

suggests that the benefits that treated suppliers enjoy are substantial, but not long lasting and thus 

riskier in nature. 

Figure 3 shows the evolution of firm leverage over the years. To construct this figure, we 

follow using the same procedure used to construct Figure 1. Again, we find no evident pre-trends in 

leverage both for the treated and control groups (panel A), or for the supplier of treated and the 

supplier of control groups (panel B). Thus, the parallel trends assumption for leverage also seems to 

hold well in the data. 

Figure 3 

Consistent with the results of Table 3, Figure 3 panel A shows that treated firms do not 

change their leverage differently from control firms after the FTDA. Also consistent with the 

regression results, in Figure 3 panel B we do observe that suppliers of treated decrease their 

leverage relative to control suppliers, after the FTDA. The reduction in leverage is not reverted over 

the years. Given that there are no evident trends prior to the FTDA introduction, this evidence 

suggest that the FTDA leads to a causal reduction in leverage for suppliers of treated firms.  

Overall, Figures 2 and 3 clearly show that the changes in ROA and leverage post FTDA 

that we present in Table 3 are unlikely to be driven by pre FTDA trends. However, to further allay 

any concerns we replicate the main results presented in Table 3, but now controlling for (any) pre-

existing trend displayed by the dependent variable in the pre FTDA period. That is, for each 

individual firm we compute its average trend in the dependent variable (ROA or book leverage) 

during the entire pretreatment period (1990-1995), and include its interaction with calendar years, 

as an additional control variable. This allows us to control for differences in pretrends at the 

individual firm level across the entire sample. We present these results in Appendix Table A.1. All 
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the same conclusions hold: directly treated firms, treated customers and treated suppliers all 

increased their ROA after the FTDA; but only treated suppliers reduced their leverage after the 

FTDA. In unreported results we show that these results hold also in the matched samples. 

Interestingly, after controlling for pre-trends the coefficient of interest, , is now similar in the 

matched and unmatched samples for customer firms. 

5.2.2. Long vs Short Leverage 

We now explore whether the change in leverage experienced by some firms in response to 

the FTDA law is due to adjustments in short or long-term leverage.  To that end, we replicate the 

leverage regressions from Table 3, but now decomposing leverage into short and long-term 

leverage. We present these results in Appendix Table A.2.  

We do not find that directly affected firms, or the subset of customer firms, change their short or 

long-term leverage, after the FTDA. This is to be expected, given the results from Table 3 show an 

overall null effect of the FTDA law on treated firms’ leverage. Regarding suppliers, we find that the 

reduction in leverage is primarily through long-term leverage. That is consistent with the notion that 

suppliers are adjusting their leverage strategically and not in response to transitory liquidity shocks.  

5.2.3 –Additional Firm-year Controls 

We explore whether our main findings are robust to the inclusion of control variables 

previously used in the capital structure literature. In our baseline specification we do not include 

these controls as we want to study the effect that the FTDA regulation has on the dependent 

variables without “partialling out” the effect that the regulation had on other firm-level covariates 

(see Section 4 for more details).  We present these results in Appendix Table A.3. These results 

confirm that our main findings hold after controlling for contemporaneous changes in other firm-

specific variables that are documented to correlate with firm leverage.  

5.2.4 –Sample Attrition 

We explore whether supplier-customer relation years that are not reported continuously in 

the data could affect our findings for the supplier sample. Our supplier sample includes suppliers 

that reported relations with a given customer in 1995, and in any post-FTDA year. That is, we are 

implicitly assuming that even if the relationship is not reported in every sample year, it is still in 

place. This is because if a customer represents less than 10% of the total sales of a supplier, the 

supplier is not required to report it, although the customer may still represent an important fraction 

of the suppliers’ business. However, it is also possible that such relationships were not in place 
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during some sample years, and this could introduce a bias in our findings.  To examine whether this 

is the case we replicate Table 3 Panel C, using only firm-years for supplier firms in which the 

customer-supplier relation is reported. We present these results in Appendix Table A.4.  

The findings from Table A.4 confirm those of Table 3 Panel C. Thus, it is safe to argue 

that the criterion we use to include suppliers’ observations in the sample is inconsequential for our 

main results.  

5.3  Decomposing the Leverage Effect 

We now explore in more detail the components of leverage and of firm financing. Our goal 

is to better understand why the FTDA has an effect (or lack thereof) on leverage for directly 

affected firms and for suppliers.  In particular, we replicate the main empirical specification using 

the following dependent variables: Debt issuance, Debt retirement, Debt growth, and Equity 

growth. Following Leary and Roberts (2005) we define debt issue or retirement as dummy variables 

for firm-year observations where the change in debt is at least 5% of lagged book assets. For 

simplicity, we now omit the results that focus on customer firms, as they are simply a subset of the 

sample of all directly affected firms and the results are similar in all cases, albeit noisier. We 

present the results in Table 4. 

Table 4 

Table 4 panel A displays the results of the FTDA for directly affected firms’ financing. We 

find that treated firms do not increase their debt issuances relative to control firms, but they 

significantly reduce their debt retirements by 7%. The reduction in debt retirements is reflected in a 

significant increase in debt growth by 3.7%. The increase in debt is accompanied by an increase in 

the growth rate of book equity of 4.2%. Given that debt and equity increase at a similar rate, is 

unsurprising that the overall effect on leverage for directly treated firms is close to zero. In sum, the 

results from panel A showcase why leverage does not change for directly treated firms; it is not 

because debt is unresponsive, but because equity increases at a similar rate as debt.   

Panel B displays the indirect effect of the FTDA law over the sample of suppliers.  

Interestingly, we find that suppliers’ debt is virtually unresponsive to the FTDA law to their 

customers (Columns I-III). However, we do observe an increase in the equity growth rate for treated 

suppliers, of about 3%, although statistically insignificant. Thus, the reduction in leverage for 

treated suppliers is not due to a decrease in debt, but due to an increase in book equity. That is, the 

reduction comes from an increase in earnings that suppliers do not offset actively through additional 
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debt issuance.12 In the next section we explore in more detail how firms modify other aspects of 

their corporate strategy post-FTDA. 

5.4 –Margins of Adjustment and other Financial Policies 

We now explore in more detail how profitability is increasing for directly treated firms and 

suppliers. We also examine whether the FTDA regulation has effects on firms’ investments, cash 

holdings and payout policies, which can shed further light on the leverage adjustments for suppliers 

(or lack of thereof for directly affected firms). In particular, we replicate the main empirical 

specification (equation 1), using the following dependent variables: Sales growth, Operating 

margin, Cash, Payout, Capex and R&D. We present the results in Table 5. 

Table 5 

Table 5 panel A displays the results of the FTDA on directly affected firms. We find that 

treated firms see their sales growth increase by 3.8% (Column I) and their margins increase by 1.1% 

(column II). Both these results are in line with the increase in ROA we find in Table 3. These 

findings are consistent with additional trademark protection increasing firms’ market power, and 

firms exploiting that increase in the market power accordingly. Column III shows that treated firms 

see their cash holdings increase. This is likely a consequence of the increase in (retained) earnings, 

coming from higher sales and margins. This, in turn, can explain the increase in equity we observe 

in Table 4, panel A. We also observe an increase in treated firms’ payout ratio of 1.1%, although 

this result is not statistically significant at conventional levels. 

Columns V and VI of Table 5 panel A also display interesting results. We find that firms 

that benefit from additional trademark protection change gears towards a less innovative investment 

strategy: While physical investments, measured by Capex, increase more innovative investments, 

measured by R&D, decrease. This suggests that an increase in market power slows innovation (in a 

companion paper, Heath and Mace (2017) study this in more detail). 

The change in gears of the investment strategy can potentially explain some of the capital 

structure results. As Capex increased, and such investments are relatively easier to collateralize, it is 

perhaps not surprising that firms resort to increases in debt to finance these investments. Hence, the 

higher debt we observe for directly treated firms (Table 4 Panel A). That increase in debt, in turn, 

offsets the increase in equity coming from retained earnings. Thus, the investment policy can 

                                                           
12 This is consistent with the empirical findings from Frank and Goyal (2015). 
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potentially explain the lack of leverage adjustment we observe for directly treated firms. This point 

further highlights that the source of profits matters for capital structure adjustments. 

Table 5 panel B presents analogous results for the supplier sample. We also find that that 

operating margins increase by more for suppliers of treated firms than for suppliers of control firms. 

This is consistent with the increase in ROA for suppliers we observe in Table 3 panel C. This can 

also explain the increase in equity we find in Table 4 panel B, as higher margins and sales can 

translate into higher retained earnings. 

We do not find a significant effect on cash holdings. However, this might be due to lack of 

statistical power, given that the coefficient for cash holdings is similar to the one we find for 

directly affected firms (0.9% for directly affected firms; 0.6% for suppliers). Regarding 

investments, we do not find significant changes for suppliers, perhaps as suppliers expect the 

benefit from the FTDA to their customer firms to be more transient in nature.  

    

6 –Mechanisms 

Our main hypothesis for why suppliers’ leverage decrease when they face a positive profit 

shock is that they also face an increase in underlying risk. We argue that in our setting the source of 

risk comes from the possibility of losing an important customer.  This type of risk is particularly 

hard to capture empirically, as it depends on the realization of a one-time event. 13 As a 

consequence, we test for the increase in risk hypothesis indirectly.  

In particular, we test whether risk matters for the suppliers’ leverage results by exploring 

whether the reduction in leverage is more pronounced in subsamples of firms where an increase in 

risk likely has stronger effects. We consider subsamples of suppliers with different exposures to 

competitive risk, and subsamples based on traditional measures of risk in the pre-FTDA period. In 

both cases we expect larger reductions in suppliers’ leverage for firms more exposed to competitive 

or firm-specific risk.  

Next, we perform similar analyses in the full sample. Given that directly treated firms likely 

benefit from the FTDA law without major increases in risk, we do not expect leverage adjustments 

for these firms to vary systematically with firms’ measures of risk. In a sense, this analysis is a form 

of placebo test which can serve to better attach the risk explanation to the suppliers’ results. 

                                                           
13 Risk is difficult to observe and ex-post measures of risk have several shortcomings. See Hernandez-Lagos 

et al (2017) and Gilje (2016) for a discussion. 
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Finally, we explore whether traditional capital structure theories, such as the pecking order 

and trade-off theories, can help explain our findings. Given that these theories predict opposite 

effects on the relation between profitability and leverage, they are good candidates to help explain 

the zero effect on leverage that we find for directly affected firms.  We also examine whether these 

theories can explain cross-sectional heterogeneity in the effect that the FTDA law has on suppliers’ 

leverage responses. 

6.1 –Suppliers’ Risk 

We examine suppliers’ leverage responses to the FTDA law according to their exposition to 

competitive risk, and according to their firm-specific risk. In our customer-supplier setting, a 

supplier can be more exposed to competitive risk for two reasons: 1-If the customer-supplier 

contract has a higher probability of contract termination (i.e., the risk that a relation between a 

customer-supplier relationship is discontinued).  2-Conditional on a relationship being terminated, if 

the loses in case of termination are higher (i.e., the extent that a supplier stands to lose in case the 

relationship is discontinued). Firm-specific risk refers to firms’ characteristics that capture the risk 

of the firm itself, which may or may not be related to the firm’s competitive environment. For 

instance, how volatile the stock of the firm is; or how close the firm is to default. We acknowledge 

that the two risk categories can sometimes capture related issues. For example, firms facing higher 

risk of termination (competitive risk) can also be in higher risk of default (firm-specific risk). We 

categorize risk into two groups simply for clarity of exposition. 

6.1.1 –Competitive Risk for Suppliers 

We consider three measures of suppliers’ exposure to competitive risk. The first is Hoberg 

and Phillips (2010)’s measure of concentration, which computes industry-year HHIs based on sales 

of both private and public U.S. firms. Arguably, if a supplier operates in a less concentrated (more 

competitive) environment, it will likely face a higher risk of being replaced after the FTDA law to a 

customer firm. Intuitively, when a customer firm enhances its market power, and there are plenty of 

suppliers to do business with, its outside option becomes more valuable relative to the alternative of 

preserving an existing business relation. 

Table 6 columns I and II, show results splitting the sample between above and below the 

median industry HHI. We find that the change in leverage for suppliers operating in highly 

competitive industries is -4.2%, significant at the 1% level, while for suppliers operating in less 

competitive industries the reduction is -3.3% and significant at the 10% level only. These results are 
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consistent with the premise that suppliers’ facing higher competitive risk reduce their leverage by 

more. 

Table 6 

Our second measure of competitive risk relates to the type of goods produced by suppliers.  

Titman and Wessels (1988), and Banerjee et al (2008) argue that firms operating in durable goods 

industries produce more unique products and as a consequence have more to lose if a relationship 

with an important customer is terminated. This measure intends to capture the extent of the losses in 

case a supplier is terminated, which differs from our previous measure which intends to capture the 

likelihood that a relationship is terminated. 

  We find that suppliers operating in durable goods industries reduce their leverage 

substantially more after the FTDA affected one of its main customers than suppliers operating in 

other industries. In particular, we find that suppliers operating in durable good industries adjust their 

leverage by -4.9% (significant at the 1%; see column III of Table 6), while suppliers operating in 

other industries see their leverage drop by only -0.8% (not statistically significant; see column IV of 

Table 6). This is consistent with the notion that suppliers in durable goods industries face higher 

risk in bilateral relations (due to higher expected loses in case of termination), and thus the pass-

through profitability shock they receive from customer is likely riskier for those firms.  

Third, we split the sample according to firms’ R&D intensity. R&D intensity has been argued 

to capture the extent of relationship-specific investments (RSIs) (see, e.g., Kale and Shahrur 2007, 

Williams and Xiao 2016). For instance, suppliers investing in R&D can cater their products to the 

customer firm’s need, increasing the amount of sunk investments and thus having more to lose if 

the relationship is terminated. However, higher investment specificity can also reduce the likelihood 

of contract termination, partially offsetting the first effect.  Overall, we expect that R&D-intensive 

suppliers reduce their leverage by more than less R&D-intensive suppliers, but that the differences 

in leverage should be less stark as for the prior two sample splits.  We present the results for the 

R&D sample splits in columns V and VI of Table 6. 

We find that R&D-intensive suppliers decrease their leverage by more than less R&D-

intensive suppliers.  As expected, the differences are not as pronounced as before, giving the 

conflicting effects that R&D intensity captures. We find that R&D-intensive firms adjust their 

leverage by -3.9% while low R&D-intensive firms change their leverage by -3.6%. Overall, 

consistent with our risk hypothesis, the three proxies for competitive risk do correlate with a higher 

magnitude of the reduction in leverage.  
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6.1.2 –Firm-specific Risk for Suppliers 

We now explore whether the reduction in leverage for suppliers is also related to firm-

specific risk. To that end, we split the sample of suppliers using four proxies of firms’ riskiness: i) 

high cash flow volatility, ii) high initial leverage, iii) high probability of default, and iv) high stock 

return volatility. All of these measures are constructed using pre-FTDA data.  The intuition is that 

firms displaying high pre-FTDA risk should adjust their leverage more conservatively after the 

FTDA law, as these firms have a higher likelihood of facing financial distress costs if the 

relationship with the customer is terminated. That is, they are more likely to face a very negative 

financial outcome if that happens.   

We show the results of these sample splits in Table 6 Panel B. The results are also consistent 

with our interpretation that the pass-through profitability shock faced by suppliers comes in hand 

with higher underlying risk. We find that suppliers of treated firms with high cash flow volatility in 

the pre-FTDA period reduce their leverage by 5.8% more than suppliers of control firms 

(significant at the 1% level); while supplier of treated firms with low cash flow volatility reduce 

their leverage only modestly more than suppliers of control firms (-2.2% and not statistically 

significant). We also find that the coefficient of interest, , is higher for suppliers with high 

leverage than for suppliers with low leverage (-5.1% vs -2.9%); for suppliers with high distress 

probability than for those with low probability of default, as measured by Altman’s Z (-5.6% vs -

2.8%); and for suppliers with high stock return volatility than for suppliers with low stock return 

volatility (-5.3% vs -2.9%). 

Overall, the evidence suggest that the profitability shock leads to larger reductions in 

suppliers’ leverage when risk is more salient. This is consistent with our interpretation that the 

increase in profits coming from the pass-through shock from customers goes in hand with higher 

underlying risk for suppliers; and it is the increase in underlying risk what explains the reduction in 

leverage, not the increase in the level of profits. This risk-based interpretation is in line with the 

theoretical work developed in DeAngelo et al (2011). They argue that when firms are aware that 

future financing contingencies might lead to a significant need for funds (as in a high volatility 

scenario), firms value maintaining unused debt capacity and thus keep their leverage ratio low.  

6.2 –Does Risk Explain the Leverage Results for Directly Affected Firms? 

We replicate the sample splits based on proxies of risk, but now using the sample of directly 

affected firms. For the leverage regressions of the full sample (directly treated firms and controls), 

we do not expect to find systematic differences in the main coefficient of interest, , according to 
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proxies of risk. Our argument is that the profit shock to directly affected firms is of a different 

nature. Namely, it represents a steady increase in profits, not like the pass-through profit shock that 

suppliers experience, which comes in hand with higher underlying risk.  

The results from Table 7 Panel A show that the difference-in-difference coefficient do not 

vary systematically to proxies of competitive risk. The coefficients are similar across sample splits, 

and actually they are all slightly larger (less negative, or positive) for samples characterized by 

higher competitive risk. Importantly, in none of the subsamples we obtain statistically significant 

results, in spite of the larger sample size of this group of firms.   

Table 7 

In Table 7 Panel B we explore whether proxies of firm-specific risk play a role in the 

leverage response in the full sample (directly treated firms and controls). Again we do not find any 

statistically significant coefficient for , and the coefficient is sometimes larger and sometimes 

smaller for the subsample characterized by higher firm-specific risk.   

Overall, all coefficients in the sample splits of directly treated firms are statistically 

insignificant. From this we conclude that proxies of risk do not help to consistently explain cross-

sectional variation in the effect that FTDA has on leverage for directly affected firms. For 

completeness, in Tables A.5 and A.6 in the appendix we present the risk sample splits for 

suppliers and the full sample, using ROA as main dependent variable. We do not observe that ROA 

varies consistently with the measures of risk in either case. These findings mitigate concerns that 

the proxies of risk are instead masking changes in the average “levels” of profitability, and this is 

why we observe differences in leverage adjustments for supplier firms. 

6.3 –Theories of Capital Structure 

The comparison between suppliers’ and directly treated firms’ capital structure responses to 

the FTDA law helps to shed light on the notion that not all profits are “created equal”. However, the 

results we have presented so far do not explain why there is a lack of capital structure adjustment for 

firms that directly received additional market protection.14 We posit that opposing forces coming 

from traditional capital structure theories, such as the trade-off theory and the pecking-order theory, 

are likely behind the “zero effect” finding for leverage for directly treated firms. If so, these forces 

should also help explain heterogeneity in responses to profit shocks for supplier firms.  

                                                           
14 One exception can be the investment results presented in Table 5: The investments in capital expenditures, 

which may require debt, combined with higher retained profits that increase book equity, could explain on the 

margin the null effect of the FTDA law on firms’ leverage decisions.  
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According to the trade-off theory (see, e.g., Kraus and Litzenberger (1973), Bradley et al. 

(1984)), firms that increase their profits should increase their leverage to reduce the tax burden 

coming from the extra profits. We explore whether this force is at work, by examining if firms 

facing larger increases in their marginal tax rate following the FTDA regulation have a more 

positive (or less negative) leverage adjustment. More precisely, we compute firms’ change in pre-

interest marginal tax rate (Graham, 1996) between the post and pre FTDA period, and split the 

sample according to firms’ increase in marginal tax rate.  We present these results in Table 8 

Columns I and II.15  

Table 8 

Panel A displays the results for the full sample. We find that directly treated firms that 

experienced an increase in tax rates above the median do increase their leverage by 1.8% more than 

control firms following the FTDA regulation (see Column I).16 This increase is statistically 

significant at the 5% level. In contrast, for firms whose marginal tax rates increase by less than the 

median, we find no significant differential leverage adjustment between treated and control firms 

(the coefficient in column II is -0.4% and statistically insignificant). In short, firms more affected by 

tax considerations due to a shock in profits increase their leverage, as predicted by the trade-off 

theory.  The main takeaway from these results is that, on the margin, tax considerations coming 

from the trade-off theory can help explain firms’ capital structure decisions. 

The other leading theory for capital structure decisions is the pecking order theory (Myers 

1984). The basic mechanism behind this theory is that firms prefer to finance their projects with 

cash (retained earnings), then debt and finally equity. As a consequence, firms obtaining a positive 

profit shock would prefer to use retained earnings to finance projects, and attempt to preserve debt 

capacity. This, in turn, generates a negative association between profitability and leverage. In a 

nutshell, the pecking order theory predicts the opposite of the trade-off theory regarding the 

association between profits and leverage. 

Notably, the negative association between leverage and profitability predicted by the pecking 

order theory is arguably stronger for firms that are more financially constrained (see e.g., Frank and 

Goyal 2003). We exploit this intuition to explore whether pecking order considerations also play a 

                                                           
15 We use pre-interest marginal tax rates to avoid concerns coming from the endogenous choice of leverage.  
16 The average change in pre-interest marginal tax rates due to the passing of the FTDA is positive in our 

sample, consistent with “treated” firms obtaining higher profits. Estimates from equation (1), using pre-

interest marginal tax rates as dependent variable, indicate the marginal tax rates increase by about 1% due to 

the FTDA law. This result is statistically significant at conventional levels. We find a similar result for 

suppliers.  
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role in our findings on the margin. In particular, we split the sample using the Kaplan and Zingales’ 

(1997) measure of financial constraints, and study the effect of the FTDA law on firms’ leverage in 

the subsamples.  

Consistent with the pecking order theory, for the subsample of firms with an above-the-

median measure of financial constraints (Panel A column III) we find that leverage actually 

decreased by 2.2% (statistically significant at the 10% level) for directly treated firms relative to 

control firms after the FTDA. For comparison, in column IV we find that firms treated firms with a 

below-the-median financial constraint index reduce their leverage only by 0.5% more than control 

firms (and statistically insignificant). To further substantiate this finding in Table A.7 in the 

appendix we present leverage regressions estimates for sample splits based on alternative measures 

related firms’ needs to raise external financing. In particular, we split the full sample according to 

firms’ financial deficit (Shyam and Myers 1999; Frank and Goyal 2003), Whited and Wu (2006)’s 

measure of financing constraints, Rajan and Zingales (1998)’s measure of external financing 

dependence. For all these measures we find that the reduction in leverage for treated firms is more 

pronounced for firms with greater financing needs, although the results are not always statistically 

significant. Overall, these results are in line with the sample splits based on the Kaplan and 

Zingales’ (1997) measure of financial constraints (Table 8 Panel A, columns III and IV). Namely, 

that on the margin the pecking order theory helps to explain firms’ capital structure decisions in a 

setting where profits increase due to an exogenous increase in trademark protection.  

In sum, the results from Table 8 Panel A suggest that aspects of the trade-off theory and the 

pecking order theory combined seem to explain why the increase in profits for firms directly 

obtaining additional trademark protection has no effect on leverage. For consistency, we also 

explore whether predictions from these theories relate to our findings for supplier firms that benefit 

from the FTDA regulation through their customers. We present these results in Table 8 Panel B.   

Columns I and II present the results for sample splits based on increases in marginal tax rates. 

We document a treatment effect of -6.8% (significant at the 1% level, Column I) for the subsample 

of suppliers with below-the-median increase in marginal tax rate, and a -2.3% (and insignificant, 

Column II) treatment effect for the subsample of suppliers with above-the-median increase in 

marginal tax rate. That is, we find that enhanced trademark protection to customer firms caused a 

less negative effect on leverage for suppliers with more tax deductibility benefits, consistent with 

the predictions from trade-off theory.  Columns III and IV present results based on suppliers’ 

financial constraints (using the Kaplan and Zingales (1997) index). Consistent with the pecking 

order theory we find a stronger reduction in leverage for more financially constrained suppliers. We 
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find that that the treatment effect is -5.3% (and significant at the 1% level, Column III) for suppliers 

with above-the-median financial dependence, and a -1.8% (and insignificant, Column IV) for 

suppliers with below-the-median financial dependence. A similar pattern also emerges when using 

alternative measures related to firms’ needs to raise external financing (see appendix Table A.8). 

Taken together, the results from the full sample and the suppliers sample indicate that the 

pecking order and trade-off theories can explain cross-sectional variation in the causal effect of the 

FTDA law on leverage. On the margin, both theories seem to contribute to the understanding of 

firms’ capital structure decisions.  Thus, our results can reconcile to some extent the role of these 

theories in explaining the relation between profitability and leverage. 

7 – Conclusion 

One pervasive and intriguing finding in the capital structure literature is the inverse relation 

between profitability and leverage. This association is at odds with the trade-off theory, giving raise 

to the “leverage-profitability puzzle.” We revisit this puzzle in light of a novel quasi-natural 

experiment, through which some firms benefit from enhanced their trademark protection.  

We find that firms that benefit from this shock see their profits increase substantially, but do 

not adjust their leverage in response. In a nutshell, the inverse association between profitability and 

leverage vanishes in our setting —a setting which has arguably cleaner identification than previous 

work based on simple associations. However, when exploring the consequences of this shock on 

suppliers of firms receiving additional trademark protection, we also find that profits increase, but 

their leverage drops. That is, the negative association between profits and leverage does hold in the 

supplier sample.  

We reconcile the evidence by showing that the profit shock leading to reductions in leverage 

is associated with higher underlying risk. Thus, it is risk and not the “level” of profits what drives 

the negative association between profits and leverage. Our results suggest that the underlying risk of 

profits can be the source of the negative association between profits and leverage found in the 

earlier literature.   

We also show that both the trade-off and pecking order theory can help explain cross-

sectional variation in the profit-leverage relation. Actually, the “no effect” on leverage for firms that 

directly benefit from additional trademark protection seems to due in part from offsetting effects 

coming from these theories: In samples where tax benefits are more important, there is a positive 

association between profitability and leverage, as predicted by the trade-off theory; and in samples 

where financial constraints are more relevant, a negative association between profitability and 
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leverage is borne in the data, as predicted by the pecking order theory. Overall, our findings can 

help clarify when we should expect the relation between profits to be negative, positive, or neither.  

On a broader context, we are (to the best of our knowledge), the first to study how shocks to 

firms’ market power given by changes in trademark protection affect firms’ financial policies. 

Market power is one of the most studied topics in industrial organization (see, e.g., Bresnahan 1989, 

Nevo 2001). Yet, finding clear shocks to it has been elusive.  In the finance literature, researchers 

have studied the effect of market concentration (Ali et al (2009, 2014); Mackay and Phillips (2005)) 

or competitive threats (Hoberg and Phillips 2010; Hoberg et al 2014; Fresard and Valta 2016) on 

firms’ financial policies. Our novel identification strategy could allow researchers to revisit some of 

the existing results and shed light on the role that market power plays in several financial policies. 

We leave this avenue of research for future work. 
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Figure 1. Sample Illustration. Chrysler and Autozone are two customer firms as of 1995, one of 

which (Chrysler) was treated by the FTDA as it held famous trademarks, while the other customer 

firm (Autozone) did not. Two autoparts supplier firms, Stant Corp and Dorman Products Inc, were 

thus differentially affected by the FTDA via the supply chain. 

  

	
	

	

	
	

	
	

	
	

	
	

Dorman	Products	Inc		
SIC	=	3714	

	 1995	 1996	 Δ 	

ROA	 0.134	 0.137	 +0.003	
BookLvg	 0.467	 0.483	 +0.016	
	

Stant	Corp		
SIC	=	3714	

	 1995	 1996	 Δ 	

ROA	 0.128	 0.145	 +0.017	
BookLvg	 0.437	 0.383	 -0.053	
	

Chrysler	Corp		
SIC	=	3711	

	 1995	 1996	 Δ 	

ROA	 0.094	 0.134	 +0.040	
BookLvg	 0.264	 0.238	 -0.026	
	

Autozone	Inc		
SIC	=	5531	

	 1995	 1996	 Δ 	

ROA	 0.251	 0.222	 -0.029	
BookLvg	 0.012	 0.063	 +0.051	
	

Supplier	of	Treated	Firm	

Supplier	of	Control	Firm	

	

		Treated	by	FTDA	
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Panel A: ROA by year for directly treated firms 

 

 

Panel B: ROA by year for supplier firms 

Figure 2: Effects of the 1996 Federal Trademark Dilution Act on firm profitability (ROA). Plots are 

the average residuals by group and year, after firm- and SIC2-year fixed effects. 90% confidence 

intervals are displayed. 
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Panel A: Leverage by year for directly treated firms 

 

 

Panel B: Leverage by year for supplier firms 

 

Figure 3: Effects of the 1996 Federal Trademark Dilution Act on firm leverage. Plotted are the 

average residuals by group and year, after firm- and SIC2-year fixed effects. 90% confidence 

intervals are displayed. 
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Table 1: Counts of firm-year Observations. 

 

All Firms Customer Firms 

Treated 6952 1947 

Control 26465 2449 

Total 33417 4396 

 

 Supplier Firms 

Supplier of Treated 4189 

Supplier of Control 3705 

Total 7894 

 

 

 

 

 

 

 

Table 2: Summary Statistics as of 1995. 

Panel A: All Firms 

 Full Sample  Matched Sample 

 

Treated 

Mean 

Control

Mean Difference  

 Treated 

Mean 

Control 

Mean Difference  

Log(Sales)  6.688   4.873   1.815***    6.616   6.308   0.308  

Log(Assets)  6.448   4.762   1.686***    6.370   6.183   0.187  

BookLvg  0.226   0.235  -0.009    0.223   0.226  -0.003  

MktLvg  0.163   0.176  -0.013*    0.162   0.173  -0.011  

ROA  0.154   0.115   0.039***    0.152   0.144   0.008  

Capx/Assets  0.075   0.092  -0.017***    0.072   0.073  -0.001  

Tobins Q  1.647   1.926  -0.278***    1.623   1.627  -0.003  

Mkt/Book  0.589   0.635  -0.046**    0.599   0.658  -0.060  

Asset_tang  0.324   0.305   0.019**    0.321   0.344  -0.023  

Cash/Assets  0.071   0.134  -0.063***    0.070   0.073  -0.003  

# of Firms 649 3019   621 1996  
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Panel B: Customer Firms 

 Full Sample  Matched Sample 

 

Treated 

Mean 

Control

Mean Difference  

 Treated 

Mean 

Control 

Mean Difference  

Log(Sales)  8.497   6.705   1.791***    8.482   8.276   0.207  

Log(Assets)  8.371   6.515   1.856***   8.358   7.982   0.376  

BookLvg  0.242   0.230   0.012    0.227   0.249  -0.022  

MktLvg  0.156   0.159  -0.002    0.145   0.181  -0.036  

ROA  0.170   0.145   0.026***    0.167   0.149   0.019  

Capx/Assets  0.083   0.109  -0.027***    0.075   0.071   0.004  

Tobins Q  1.914   2.167  -0.253*    1.926   1.632   0.293  

Mkt/Book  0.421   0.487  -0.067**   0.414   0.553  -0.138*  

Asset_tang  0.345   0.300   0.045**    0.339   0.323   0.016  

Cash/Assets  0.058   0.126  -0.068***    0.059   0.048   0.011  

# of Firms 176 252   145 129  

 

Panel C: Supplier Firms 

 Full Sample  Matched Sample 

 

Treated 

Mean 

Control

Mean Difference  

 Treated 

Mean 

Control 

Mean Difference  

Log(Sales)  4.964   5.008  -0.045    5.095   5.135  -0.040  

Log(Assets)  4.847   4.902  -0.055    4.943   4.982  -0.040  

BookLvg  0.223   0.212   0.011    0.195   0.202  -0.007  

MktLvg  0.163   0.154   0.009    0.148   0.149  -0.001  

ROA  0.117   0.122  -0.005    0.136   0.133   0.003  

Capx/Assets  0.095   0.095   0.000    0.098   0.099  -0.001  

Tobins Q  2.116   2.082   0.034    2.051   2.101  -0.050  

Mkt/Book  0.565   0.578  -0.012    0.582   0.573   0.008  

Asset_tang  0.289   0.289   0.001    0.290   0.285   0.005  

Cash/Assets  0.153   0.152   0.001    0.137   0.134   0.003  

# of Firms 463 418   392 363  
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Table 3: Main results. Standard errors are robust and clustered by firm. 

Panel A: Directly Treated Firms 

  Matched Sample 

 ROA BookLvg ROA BookLvg 

     

Treated Firmi 0.014*** -0.005 0.014*** -0.003 

  x Post1995t (4.5) (-0.8) (4.1) (-0.3) 

     

Observations 33,294 33,375 25,012 25,042 

R-squared 0.597 0.731 0.607 0.716 

Firm FE Yes Yes Yes Yes 

Industry x Year FE Yes Yes Yes Yes 

 

Panel B: Treated Customer Firms 

  Matched Sample 

 ROA BookLvg ROA BookLvg 

     

Treated Firmi 0.018** 0.006 0.035*** 0.005 

  x Post1995t (2.5) (0.5) (4.3) (0.4) 

     

Observations 4,257 4,270 2,834 2,836 

R-squared 0.655 0.762 0.736 0.776 

Firm FE Yes Yes Yes Yes 

Industry x Year FE Yes Yes Yes Yes 

 

Panel C: Suppliers of Treated Firms 

  Matched Sample 

 ROA BookLvg ROA BookLvg 

     

Supplier of Treated Firmi 0.021*** -0.038*** 0.015* -0.034*** 

  x Post1995t (2.8) (-3.4) (1.8) (-2.8) 

     

Observations 7,766 7,779 6,837 6,843 

R-squared 0.580 0.737 0.557 0.722 

Firm FE Yes Yes Yes Yes 

Industry x Year FE Yes Yes Yes Yes 
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Table 4 – How Does Firm Financing Change? Standard errors are robust and clustered by firm. 

 

Panel A: Directly Treated Firms 

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

 debt_issued debt_retired Δlogdebt Δlogbookequity 

     

Treated Firmi -0.018 -0.073*** 0.037** 0.042*** 

  x Post1995t (-1.3) (-5.2) (2.1) (4.2) 

     

Observations 33,448 33,448 29,525 28,023 

R-squared 0.227 0.216 0.118 0.252 

Firm FE Yes Yes Yes Yes 

Industry x Year FE Yes Yes Yes Yes 

 

 

Panel B: Suppliers of Treated Firms 

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

 debt_issued debt_retired Δlogdebt Δlogbookequity 

     

Supplier of Treated Firmi -0.019 0.026 0.011 0.029 

  x Post1995t (-0.8) (1.0) (0.3) (1.4) 

     

Observations 7,807 7,807 6,857 6,494 

R-squared 0.266 0.250 0.155 0.294 

Firm FE Yes Yes Yes Yes 

Industry x Year FE Yes Yes Yes Yes 
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Table 5 – Other Strategic Margins. Standard errors are robust and clustered by firm. 

 

Panel A: Directly Treated Firms 

 (1) (2) (3) (4) (5) (6) 

 Sales 

Growth 

Operating 

Margin 

Cash / 

Assets 

Payout 

Ratio 

Capex / 

Assets 

R&D / 

Assets 

       

Treated Firmi 0.038*** 0.011*** 0.009** 0.011 0.005*** -0.002** 

  x Post1995t (5.5) (3.5) (2.6) (1.2) (2.7) (-2.0) 

       

Observations 31,485 33,429 33,442 33,366 30,955 33,448 

R-squared 0.322 0.709 0.734 0.321 0.619 0.860 

Firm FE Yes Yes Yes Yes Yes Yes 

Industry x Year FE Yes Yes Yes Yes Yes Yes 

 

 

Panel B: Suppliers of Treated Firms 

 (1) (2) (3) (4) (5) (6) 

 Sales 

Growth 

Operating 

Margin 

Cash / 

Assets 

Payout 

Ratio 

Capex / 

Assets 

R&D / 

Assets 

       

Supplier of Treated Firmi 0.013 0.020** 0.006 0.008 0.003 -0.001 

  x Post1995t (0.8) (2.5) (0.8) (0.5) (0.7) (-0.4) 

       

Observations 7,278 7,807 7,807 7,794 7,231 7,807 

R-squared 0.355 0.705 0.773 0.327 0.631 0.849 

Firm FE Yes Yes Yes Yes Yes Yes 

Industry x Year FE Yes Yes Yes Yes Yes Yes 
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Table 6 – Showing that risk affects suppliers’ leverage adjustment. We split the sample in each case 

based on the median across supplier firms as of 1995. Standard errors are robust and clustered by 

firm. 

 

Panel A: Competitive  / Relationship Continuation risk 

 Competition   R&D / Assets 

 High Low Durable NonDurable High Low 

       

Supplier of Treated Firmi -0.042*** -0.033* -0.049*** -0.008 -0.039** -0.036** 

  x Post1995t (-2.8) (-1.9) (-2.9) (-0.3) (-2.5) (-2.1) 

       

Observations 3,494 3,638 3,464 2,045 3,872 3,818 

R-squared 0.744 0.743 0.698 0.741 0.709 0.744 

Firm FE Yes Yes Yes Yes Yes Yes 

Industry x Year FE Yes Yes Yes Yes Yes Yes 

 

 

Panel B: Intrinsic risk 

 Ex Ante CFV Ex Ante BookLvg Altman’s Z-score Return Volatility 

 High Low High Low High Low High Low 

         

Supplier of Treated Firmi -0.058*** -0.022 -0.042** -0.029** -0.056*** -0.028 -0.053*** -0.029* 

  x Post1995t (-3.1) (-1.5) (-2.4) (-2.1) (-3.6) (-1.6) (-2.9) (-2.0) 

         

Observations 3,456 3,461 3,875 3,779 3,953 3,530 3,477 4,131 

R-squared 0.708 0.800 0.664 0.600 0.722 0.759 0.747 0.757 

Firm FE Yes Yes Yes Yes Yes Yes Yes Yes 

Industry x Year FE Yes Yes Yes Yes Yes Yes Yes Yes 
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Table 7 – Showing that risk is unimportant for directly treated firms’ leverage adjustment. We split 

the sample in each case based on the median across all firms as of 1995. Standard errors are robust 

and clustered by firm. 

 

Panel A: Competitive Risk 

 Competition   R&D / Assets 

 High Low Durable NonDurable High Low 

       

Treated Firmi -0.006 -0.007 0.004 -0.008 0.002 -0.012 

  x Post1995t (-0.6) (-0.9) (0.5) (-0.8) (0.2) (-1.2) 

       

Observations 14,740 15,549 10,715 8,272 14,852 18,437 

R-squared 0.736 0.736 0.672 0.717 0.681 0.744 

Firm FE Yes Yes Yes Yes Yes Yes 

Industry x Year FE Yes Yes Yes Yes Yes Yes 

 

 

 

Panel B: Intrinsic risk 

 Ex Ante CFV Ex Ante BookLvg Altman’s Z-score Return Volatility 

 High Low High Low High Low High Low 

         

Treated Firmi -0.015 -0.003 -0.006 -0.002 -0.002 -0.016 -0.018 -0.008 

  x Post1995t (-1.4) (-0.4) (-0.7) (-0.3) (-0.2) (-1.4) (-1.3) (-1.1) 

         

Observations 15,111 15,579 16,654 16,758 17,230 15,257 14,396 17,198 

R-squared 0.709 0.769 0.637 0.563 0.696 0.746 0.739 0.744 

Firm FE Yes Yes Yes Yes Yes Yes Yes Yes 

Industry x Year FE Yes Yes Yes Yes Yes Yes Yes Yes 
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Table 8 –Reconciling the evidence with the pecking-order and trade off theories. Standard errors are 

robust and clustered by firm. 

 

Panel A: Directly treated firms 

 ΔMarginal Tax Rate Fin Dependence (KZ) 

 High Low High Low 

     

Treated Firmi 0.018** -0.004 -0.022* -0.005 

  x Post1995t (2.0) (-0.3) (-1.7) (-0.6) 

     

Observations 10,898 9,685 15,180 16,576 

R-squared 0.755 0.777 0.702 0.690 

Firm FE Yes Yes Yes Yes 

Industry x Year FE Yes Yes Yes Yes 

 

 

Panel B: Supplier Firms 

 ΔMarginal Tax Rate Fin Dependence (KZ) 

 High Low High Low 

     

Supplier of Treated Firmi -0.023 -0.068*** -0.053*** -0.018 

  x Post1995t (-1.4) (-3.2) (-2.9) (-1.2) 

     

Observations 2,603 2,351 3,529 3,774 

R-squared 0.792 0.769 0.714 0.669 

Firm FE Yes Yes Yes Yes 

Industry x Year FE Yes Yes Yes Yes 
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Appendix A: Variable Definitions 

 

Log(Sales) = log(1+sale) 

Log(Assets) = log(1+at) 

BookLvg = (dlc + dltt) / at 

ShortLvg = dlc / at 

LongLvg = dltt / at 

MktEquity = prcc_f * csho 

Mktvalue = at - ceq + MktEquity 

MktLvg = dlc + dltt / Mktvalue  

Mkt/Book = MktEquity / at 

ROA = oibdp / at 

Capx/Assets = capx / at 

Tobin’s Q = 

BookEquity = [seq] or [ceq + psv] or [at – lt] + txdb +itcb - psv 

Asset_tang = 

Cash/Assets =  

RD/Assets = xrd / at, missing values replaced by zero 

debt_issued = (bklev – l.bklev) > 0.05 

debt_retired = (bklev – l.bklev) < -0.05 

Δlogdebt = log(1+bklev) – log(1+l.bklev) 

Δlogbookequity = log(1+bookequity) – log(1+l.bookequity) 

Sales Growth = (sale – l.sale) / l.sale 

Operating Margin =  

Competition =  

Durable =  

NonDurable = 

Altman’s Z =  

Return Volatility =  

FinDep (KZ Score) =  

ΔMTR_preinterest =  

Age = # of years since the firm’s first appearance in Compustat 

Fin Deficit (FG03)= dividend, plus investments, plus change in working capital minus operating cash flow 

after interest and taxes. 

Fin Constraints (WW) = - 0.091CF - 0.062DIVPOS + 0.021*TLTD - 0.044*LNTA + 0.102*ISG - 

0.035*SG Where TLTD is the ratio of the long-term debt to total assets; DIVPOS is an indicator that takes the 

value of one if the firm pays cash dividends; SG is firm sales growth; LNTA is the natural log of total 

assets; ISG is the firm’s three-digit industry sales growth; CASH is the ratio of liquid assets to total 

assets; CF is the ratio of cash flow to total assets (see Whited and Wu 2006). 

Ext Fin Dep (RZ) = capital expenditures (Compustat # 128) minus cash flow from operations divided by 

capital expenditures. Cash flow from operations is broadly defined as the sum of cash flow from operations 

(Compustat # 110) plus decreases in inventories, decreases in receivables, and increases in payables. (see 

Rajan and Zingales 1998) 
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Appendix B: Matching Details 

As constructed, our treatment and control groups of firms differ ex ante on a variety of 

observable characteristics. This is not necessarily a problem for our research design because 

differences-in-differences causal identification rests on the parallel trends assumption: that, had they 

not been treated, treatment group firms would have had the same trends in outcomes over time as 

control firms did. This assumption is untestable but is lent credence by our findings of a) similar 

average pre-trends for the two groups, b) a change in treated-firm ROA and book leverage that is 

sharply localized in time to the years post-treatment, and c) that our results persist after controlling 

for pretrends at the individual firm level.  

However, we also want to investigate whether sample imbalance on pretreatment observables 

could be contributing to our results. To this end, we construct a set of matched samples through 

Coarsened Exact Matching (CEM) (Iacus, King, Porro 2011) on firm’s ex ante characteristics. 

Specifically, for our samples of 1) Treated vs control firms, 2) Treated vs control customer firms, 3) 

Suppliers of treated vs suppliers of control firms, we pool the treated and control groups and divide 

the pooled sample into “cells” by multivariate sorting on firms’ 1995 log of book assets (5 bins); 

book leverage (5 bins), pretrend in book leverage (5 bins), ROA (5 bins), capx / assets (5 bins), and 

cash / assets (5 bins). This divides each pooled sample into 56 = 15,625 cells.  

CEM first drops any firms from the sample that do not have at least one firm in the same cell 

and the opposite treatment group. Thus, CEM enforces common support between treated and 

control groups based on pretreatment characteristics. CEM then produces a set of firm weights that 

ensure covariate balance between the treated and control groups. Comparisons between treated and 

control groups after CEM balancing are displayed in the left-hand panel of each panel of Table 2. 

In all cases and for all variables, two sample comparisons of the mean do not reject the null of no 

difference at significance level  p = 0.10. 
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Appendix Table A1: 

Replicate Table 3 controlling for pre-existing trends. Standard errors are robust and clustered by 

firm. 

 

 All Firms Customer Firms Supplier Firms 

 ROA BookLvg ROA BookLvg ROA BookLvg 

       

Treated Firmi 0.013*** -0.001 0.016** 0.010   

  x Post1995t 

 

(4.1) (-0.1) (2.2) (0.9)   

Supplier of Treated Firmi     0.017** -0.040*** 

  x Post1995t     (2.3) (-3.4) 

       

pretrend_ROA x year 0.127***  0.151***  0.133***  

 (10.0)  (3.2)  (6.2)  

pretrend_bklev x year  0.190***  0.247***  0.139*** 

  (10.8)  (6.2)  (3.6) 

       

Observations 30,657 30,745 4,131 4,149 7,036 7,047 

R-squared 0.602 0.746 0.662 0.777 0.592 0.748 

Firm FE Yes Yes Yes Yes Yes Yes 

Industry x Year FE Yes Yes Yes Yes Yes Yes 
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Appendix Table A2: 

The table replicates Table 3 decomposing leverage changes into long-term and short-term leverage. 

Standard errors are robust and clustered by firm. 

 

 All Firms Customer Firms Supplier Firms 

 ShortLvg LongLvg ShortLvg LongLvg ShortLvg LongLvg 

       

Treated Firmi 0.004 -0.007 -0.005 0.010   

  x Post1995t (1.4) (-1.3) (-0.9) (0.9)   

 

Supplier of Treated Firmi 

    -0.007 -0.027*** 

  x Post1995t     (-1.2) (-2.8) 

       

Observations 33,448 33,448 4,282 4,282 7,807 7,807 

R-squared 0.558 0.707 0.666 0.741 0.569 0.708 

Firm FE Yes Yes Yes Yes Yes Yes 

Industry x Year FE Yes Yes Yes Yes Yes Yes 
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Appendix Table A3 

Replicate main results, adding contemporaneous firm-year controls. Standard errors are robust and 

clustered by firm. 

 

 All Firms Customer Firms Supplier Firms 

 ROA BookLvg ROA BookLvg ROA BookLvg 

       

Treated Firmi 0.013*** 0.003 0.016** 0.016   

  x Post1995t (4.2) (0.6) (2.3) (1.4)   

Supplier of Treated Firmi     0.016** -0.032*** 

  x Post1995t     (2.3) (-2.9) 

       

Log(Assets) -0.066*** 0.064*** -0.084*** 0.100*** -0.080*** 0.055*** 

 (-16.8) (10.5) (-6.5) (4.8) (-9.2) (4.9) 

Log(Sales) 0.111*** -0.048*** 0.112*** -0.090*** 0.138*** -0.034*** 

 (24.9) (-7.9) (8.6) (-4.2) (14.5) (-3.1) 

Tobin’s Q 0.024*** -0.008*** 0.025*** -0.014*** 0.022*** -0.007*** 

 (18.4) (-5.1) (9.5) (-4.0) (8.7) (-3.1) 

Cash / Assets 0.084*** -0.301*** 0.073** -0.213*** 0.120*** -0.271*** 

 (7.9) (-19.1) (2.4) (-4.6) (5.2) (-10.3) 

Asset_tangibility -0.037*** 0.124*** -0.026 0.075 -0.091*** 0.091** 

 (-3.1) (5.6) (-0.9) (1.1) (-3.1) (2.1) 

       

Observations 31,879 31,939 3,875 3,886 7,439 7,451 

R-squared 0.661 0.756 0.749 0.794 0.654 0.762 

Firm FE Yes Yes Yes Yes Yes Yes 

Industry x Year FE Yes Yes Yes Yes Yes Yes 
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Appendix Table A4  

Effects of the FTDA on suppliers of treated firms, using only firm-years where the supplier-

customer relationship is maintained. Standard errors are robust and clustered by firm. 

 

   Matched Sample 

 ROA BookLvg ROA BookLvg 

     

Supplier of Treated Firmi 0.012** -0.021*** 0.014** -0.022*** 

  x Post1995t (2.2) (-2.9) (2.3) (-2.7) 

     

Observations 7,766 7,779 6,837 6,843 

R-squared 0.579 0.736 0.560 0.720 

Firm FE Yes Yes Yes Yes 

Industry x Year FE Yes Yes Yes Yes 
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Appendix Table A.5: 

Risk sample splits for supplier firms using ROA as the dependent variable. Standard errors are 

robust and clustered by firm. 

Panel A: Competitive / Relationship Risk 

 Competition  R&D / Assets 

 High Low Durable NonDurable High Low 

       

Supplier of Treated Firmi 0.018 0.024** 0.030** 0.005 0.036*** 0.008 

  x Post1995t (1.6) (2.1) (2.6) (0.4) (3.2) (0.8) 

       

Observations 3,510 3,635 3,466 2,037 3,894 3,820 

R-squared 0.598 0.576 0.535 0.652 0.594 0.589 

Firm FE Yes Yes Yes Yes Yes Yes 

Industry x Year FE Yes Yes Yes Yes Yes Yes 

 

Panel B: Intrinsic Risk 

 Ex Ante CFV Ex Ante BookLvg Altman’s Z-score Return Volatility 

 High Low High Low High Low High Low 

         

Supplier of Treated Firmi 0.043*** -0.003 0.025*** 0.018 0.019* 0.025** 0.037*** 0.007 

  x Post1995t (3.1) (-0.4) (2.7) (1.5) (1.8) (2.3) (2.8) (0.8) 

         

Observations 3,455 3,451 3,873 3,768 3,943 3,527 3,465 4,130 

R-squared 0.541 0.667 0.605 0.595 0.534 0.584 0.561 0.603 

Firm FE Yes Yes Yes Yes Yes Yes Yes Yes 

Industry x Year FE Yes Yes Yes Yes Yes Yes Yes Yes 

 

 

  



52 
 

52 
 

Appendix Table A.6: 

 Risk sample splits for directly treated firms using ROA as the dependent variable. Standard errors 

are robust and clustered by firm. 

Panel A: Competitive / Relationship Risk 

 Competition  R&D / Assets 

 High Low Durable NonDurable High Low 

       

Treated Firmi 0.021*** 0.010** 0.025*** 0.004 0.017*** 0.008* 

  x Post1995t (3.6) (2.5) (4.8) (0.9) (3.8) (1.7) 

       

Observations 14,715 15,558 10,715 8,258 15,635 17,651 

R-squared 0.588 0.624 0.540 0.681 0.595 0.610 

Firm FE Yes Yes Yes Yes Yes Yes 

Industry x Year FE Yes Yes Yes Yes Yes Yes 

 

Panel B: Intrinsic Risk 

 Ex Ante CFV Ex Ante BookLvg Altman’s Z-score Return Volatility 

 High Low High Low High Low High Low 

         

Treated Firmi 0.017** 0.012*** 0.006 0.022*** 0.022*** 0.011** 0.015 0.016*** 

  x Post1995t (2.5) (3.5) (1.4) (4.5) (5.7) (2.0) (1.6) (4.7) 

         

Observations 15,091 15,539 16,617 16,714 17,201 15,206 14,361 17,165 

R-squared 0.536 0.704 0.598 0.613 0.577 0.578 0.550 0.640 

Firm FE Yes Yes Yes Yes Yes Yes Yes Yes 

Industry x Year 

FE 

Yes Yes Yes Yes Yes Yes Yes Yes 
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Appendix Table A.7:  

Risk sample splits for directly treated firms using alternative measures of financial dependence. 

Columns 1 and 2 use the financing deficit following Frank and Goyal (2003). Columns 3 and 4 use 

financial constraints following Whited and Wu (2006). Columns 5&6 use dependence on external 

finance following Rajan and Zingales (1998). Standard errors are robust and clustered by firm. 

 

 Fin Deficit (FG03) Fin Constr (WW) Ext Fin Dep (RZ) 

 High Low High Low High Low 

       

Treated Firmi -0.018* -0.001 -0.018 -0.007 -0.014 0.008 

  x Post1995t (-1.9) (-0.1) (-1.2) (-1.0) (-1.5) (0.9) 

       

Observations 13,869 14,039 13,805 15,723 13,807 14,785 

R-squared 0.734 0.743 0.731 0.750 0.734 0.736 

Firm FE Yes Yes Yes Yes Yes Yes 

Industry x Year FE Yes Yes Yes Yes Yes Yes 
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Appendix Table A.8: 

Risk sample splits for supplier firms using alternative measures of financial dependence. Columns 1 

and 2 use the financing deficit following Frank and Goyal (2003). Columns 3 and 4 use financial 

constraints following Whited and Wu (2006). Columns 5&6 use dependence on external finance 

following Rajan and Zingales (1998). Standard errors are robust and clustered by firm. 

 

 Fin Deficit (FG03) Fin Constr (WW) Ext Fin Dep (RZ) 

 High Low High Low High Low 

       

Supplier of Treated Firmi -0.061*** -0.036** -0.052*** -0.026* -0.057*** -0.017 

  x Post1995t (-3.5) (-2.1) (-2.8) (-1.7) (-3.4) (-0.9) 

       

Observations 3,356 3,392 3,276 3,561 3,263 3,417 

R-squared 0.732 0.753 0.723 0.783 0.744 0.759 

Firm FE Yes Yes Yes Yes Yes Yes 

Industry x Year FE Yes Yes Yes Yes Yes Yes 

 


