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This dissertation examines the determinants of corporate debt maturity choice as 

well as the drivers of corporate debt specialization. The first part of this dissertation 

examines the importance of gap filling behavior, in which highly rated issuers fill gaps in 

the supply of long-term government bonds, as a determinant of very long-term 

corporate debt issues, using a large sample of individual corporate bonds and term 

loans issued by public U.S. companies between 1987 and 2009. It documents that gap 

filling behavior is more prominent in the very long end of the maturity spectrum where 

the required risk capital makes it difficult for arbitrageurs to smooth out supply shocks. 

Moreover, it provides evidence that changes in the supply of long-term government 

bonds not only affect the choice of maturity but also the level of corporate borrowing. 

The second part of this dissertation analyzes why some firms borrow primarily using 

one type of debt, and thereby specialize their debt structure, while other firms diversify 

across different debt types, and how this tendency for specialization is related to 

financial distress costs. It documents that debt specialization is only loosely correlated 

with creditor concentration (i.e. the number of creditors holding the debt). Additionally, it 

provides evidence that firms shift their debt structure away from dispersedly held debt 
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towards more concentrated debt in response to declining operating performance. 

Furthermore, it documents that companies that primarily rely on concentrated 

intermediated bank debt recover faster from industry wide downturns than firms with 

more diverse debt structures, but that their reliance on intermediated bank debt leaves 

them more vulnerable to solvency and liquidity shocks to the banking sector. 
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CHAPTER 1 
INTRODUCTION 

This dissertation examines what determines corporate debt maturity choice as 

well as what drives the tendency of many firms to rely exclusively on one type of debt 

for their financing. In the first part of this dissertation, Chapter 2, we analyze corporate 

debt maturity choice. In particular, we examine why a substantial portion of debt issued 

by U.S. public firms has maturities of 20 years or more. We provide evidence that gap 

filling behavior, in which high grade issuers fill gaps in the supply of long-term 

government bonds, is an important determinant of these very long-term issues. 

Specifically, we find that the likelihood if issuing debt with a maturity of 20 years or more 

is negatively and significantly related to the supply of long-term Treasury bonds. 

Moreover, we provide evidence that changes in the supply of long-term government 

bonds not only affect the maturity choice of firms, but also the overall level of corporate 

borrowing. 

In the second part of this dissertation, Chapter 3, we analyze why some firms 

specialize their debt structure by borrowing primarily through one type of debt, such as 

senior bonds or term loans, while other firms diversify across different debt types, and 

more specifically, how this tendency for debt specialization is related to financial 

distress costs. We argue that debt specialization alone is unlikely to mitigate financial 

distress costs, unless it is accompanied by greater creditor concentration (i.e. a 

reduction in the number of lenders holding the debt). Consistent with this notion, we find 

that firms shift their debt structure away from dispersedly held public debt towards more 

tightly held intermediated bank debt in response to a decline in operating performance. 

Furthermore, we document that companies that rely primarily on intermediated bank 
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debt recover faster from industry wide distress than firms with more diverse debt 

structures, but that their reliance on banks leaves them more vulnerable to solvency and 

liquidity shocks to the banking sector. 

Overview of Chapter 2 

Between 1987 and 2009 a substantial number of public U.S. companies issued 

very long-term debt (with maturities greater than 20 years) that was not tied to a 

particular tangible asset. Given that we document a mismatch of over 20 years between 

the average maturity of long-term debt issues and the average maturity of long-term 

issuers’ assets, these unsecured long-term issues are difficult to explain in the context 

of agency cost theories of maturity choice, such as Myers (1997), which predict that 

issuers will match the maturity of their liabilities to the maturity of their assets. 

In this chapter we address to what extent these long-term issues can be 

explained by variation in credit market conditions, such as the supply of long-term 

government debt or the term structure of interest rates, and to what extent changing 

credit market conditions affect the propensity of firms to borrow.  

We are particularly interested in the relationship between the supply of long-term 

government debt and corporate debt maturity choice given recent work by Greenwood, 

Hanson, and Stein (2010). In their theoretical model important classes of investors, 

such as pension funds and insurance companies, have a preference for relatively safe 

long-term debt, and given a shock to the supply of long-term government bonds 

arbitrageurs have limited ability to fill the gap because of the high costs of capital 

associated with trades at the long end of the term structure. As a result, highly rated 

corporate issuers have a comparative cost advantage over arbitrageurs and attempt to 

exploit the differences in the expected return on short versus long-term bonds, created 
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by the shock to the supply in long-term government bonds, by issuing more long-term 

debt. 

We empirically examine the determinants of corporate debt maturity choice at the 

firm level by using a large dataset of corporate loan and security issues from Dealscan 

and SDC Platinum for the 1987 to 2009 period. We estimate both linear as well as 

multinomial logit models relating debt maturity choice to credit market conditions. 

Overall, our results suggest that market conditions, and particularly the supply of long-

term treasuries, are important determinants of highly rated issuers’ timing of long-term 

debt issues. Specifically, we find a negative and significant relationship between the 

supply of long-term government bonds and corporate debt maturity choice in the 20 

year plus segment, but we find no evidence of gap filling in the very short end of the 

market. Moreover, because the model by Greenwood, Hansen, and Stein (2010) implies 

that gap filling should be most prominent among close substitutes to Treasury bonds, 

we also explore which types of securities have the highest supply elasticity with respect 

to changes in the supply of long-term government bonds. Consistent with expectations, 

we document that supply elasticities are greatest for rated fixed-rate non-callable bonds 

and bonds by issuers with a credit rating between A and AAA.  

In order to address endogeneity concerns we use the fraction of government 

debt to GDP as an instrument for the supply of long-term Treasures in our linear models 

of debt maturity choice, and in addition, we exploit the suspension of 30-year Treasury 

bonds in 2001 as a natural experiment. Overall, the results from these additional tests 

confirm that gap filling is an important and statistically significant determinant of 

corporate debt maturity choice for highly rated issuers. 



 

15 

We further provide evidence that while the supply of long-term government debt 

predicts long-term corporate debt issuances for highly rated issuers, this corporate 

supply response does not come at the expense of a substitution between long-term and 

short-term debt issues. Specifically, for firms with a credit rating between A and AAA we 

find a significant and negative relationship between changes in firm borrowing and the 

supply of long-term Treasuries. 

Overview of Chapter 3 

Between 2002 and 2011 almost half of U.S. public firms obtained at least 90% or 

more of their debt financing through one form of debt alone. For instance, firms with an 

investment grade credit rating rely primarily on senior unsecured bonds for their debt 

financing, whereas a significant number of lower rated and unrated firms also limit their 

borrowing to one source, such as term loans, credit lines, senior or subordinated bonds. 

While the current empirical literature has documented this tendency for debt 

specialization, it does not provide clear evidence as to what drives firms to rely on one 

source of debt alone.  

In this chapter we take a closer look at why some firms borrow primarily through 

one type of debt and why others prefer to diversify across different debt types. We are 

particularly interested in the relationship between debt specialization and creditor 

concentration (i.e. the number of creditors holding the debt) and how these factors are 

related to financial distress costs. We argue that both debt specialization and creditor 

concentration are important drivers in mitigating financial distress costs, and that efforts 

by firms to mitigate distress should be most effective if a reduction in the number of 

different claim types is accompanied by a reduction in the number of lenders. 
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We empirically examine the relationship between financial distress costs and 

debt structure using detailed debt structure information from Capital IQ for U.S. public 

firms from 2002 through 2011. We proxy for creditor concentration by using information 

on lenders in syndicated loans from Dealscan as well as distinguishing between 

dispersedly held public bonds and private placements in corporate debt structures 

through the presence of a firm-level credit rating. 

Consistent with the notion that efforts to mitigate financial distress costs involve a 

reduction in the number of debt claims as well as a reduction in the number of lenders, 

we find that a significant number of firms substantially alter their debt structure in 

response to declining operating performance. Specifically, we use a series of logit 

models to estimate the likelihood of firms shifting away from dispersedly held public 

debt towards more bank debt for a sample of rated firms. We document that the 

likelihood of companies shifting away from public debt towards more bank debt is 

significantly and negatively related to firms’ operating performance, as measured by 

EBITDA to sales growth. Moreover, we find that this increasing reliance on bank debt is 

mostly driven by increasing tightly held intermediated bank debt and not dispersedly 

held institutional bank debt. Furthermore, we mitigate endogeneity concerns by 

instrumenting our measure of corporate operating performance with a trade weighted 

U.S. Dollar index and an economic policy index in an instrumental variables probit 

model. Our results are robust to instrumenting operating performance with these two 

indices. 

We next analyze whether debt specialization is associated with lower costs of 

distress and whether this relationship is stronger for companies with more concentrated 
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creditor holdings. To measure costs of distress we identify firms in industries 

experiencing economic distress, as measured by steep declines in stock prices and 

negative sales growth, and examine whether differences in debt structure and creditor 

concentration prior to the distress period are related to operating performance during 

the distress period. Our primary measures of operating performance are industry 

adjusted growth in EBITDA to sales ratio and CAPX to sales ratios.  

In logit models, in which we estimate the likelihood of above industry median 

operating performance during the distress period, we find that companies that rely 

exclusively on intermediated bank debt recover faster from industry wide downturns, as 

measured by a statistically significant increase in the likelihood of above industry 

median operating performance, than firms that have more diverse debt structures or 

that rely heavily on institutional bank debt. However, our results also suggest that firms 

relying primarily on intermediated bank debt do not benefit from this specialization 

during solvency and liquidity shocks to the banking sector. 
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CHAPTER 2 
THE DETERMINANTS OF LONG-TERM CORPORATE DEBT ISSUANCES 

Motivation 

While the average maturity of corporate borrowing is about 5 years, companies 

sometimes issue very long-term bonds not tied to a particular tangible asset. Perhaps 

the best known example is Walt Disney Company’s 100 year (callable after 30 years) 

$300 million senior subordinated debenture issue in 1993 dubbed “Sleeping Beauty” 

bonds.1 More recently, Apple issued $3 billion in 30 year fixed rate bonds in 2013.2 

While 100 year bonds are rare, unsecured bond offerings with maturities of more than 

20 years are common. For example, between 1987 and 2009, 472 firms covered by 

Compustat made 1620 unsecured bond offerings with maturities of more than 20 years 

and a total face value (in 2009 dollars) of $590 billion (the median maturity of these 

long-term offerings was just over 30 years). Virtually all of these issuers were also 

active in the short end of the maturity spectrum and regularly issued debt with maturities 

of less than five years. As we outline below, very long-term unsecured debt issues and 

significant year to year variation in the maturity of issues are difficult to explain in the 

context of contracting cost theories of maturity choice in which the average maturity of 

assets and the importance of growth options drive debt maturity choice.3 

In this paper we examine the determinants of long-term debt issues using a 

dataset of bond issues and bank borrowing by public firms during the 1987 through 

                                            
1
 The original offering was for $150 million but was increased to $300 million due to unexpectedly strong 

investor demand. The bonds were priced at 80 basis points over 30 year Treasury bonds. 

2
 In May 2013 Apple issued $3 billion of 30 year bonds with a fixed rate of 3.85%. These bonds were 

priced at 100 basis points over the 30 year Treasury rate. 

3
 See for example Myers (1977), Barclay and Smith (1995), and Guedes and Opler (1996) for discussions 

of agency cost explanations of maturity choice. 
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2009 time period. We address three related questions. First, to what extent are very 

long term corporate debt issues a response to changes in credit market conditions, such 

as changes in the maturity composition of U.S. Treasury debt or changes in the term 

structure of interest rates? Second, what types of borrowers have the greatest supply 

elasticity with respect to changes in credit market conditions? Third, to what extent do 

changes in the maturity composition of Treasury bonds and the term structure of 

interest rates affect the propensity of firms to borrow? 

Our analysis is motivated by recent work by Greenwood, Hanson, and Stein 

(2010) on “gap filling” and corporate debt maturity choice. Greenwood, Hanson, and 

Stein (2010) develop a theory in which corporate issuers respond to shocks in the 

supply of short and long-term Treasury bonds. The basic idea is that important classes 

of investors, such as pension funds and insurance companies, have a preference for 

relatively safe long-term assets. Given a shock to the supply of long-term government 

bonds, the cost and availability of risk capital limits the ability of arbitrageurs to fill the 

gap. As a result, bond yields can stray from the yields implied by the expectations 

hypothesis. Corporate issuers, particularly those with investment grade credit ratings, 

attempt to exploit differences in the expected return on short versus long-term bonds 

leading to supply shifts in the long-term corporate market offsetting changes in the 

supply of long-term government bonds. 

We hypothesize that gap filling is likely to be a more important determinant of 

very long-term corporate borrowing (20 years or more) than for shorter term borrowing. 

There are a couple of reasons we expect this to be the case. First, the gap filling 

hypothesis is based on highly rated corporate issuers having a comparative cost 



 

20 

advantage in arbitraging rate differences arising from shifts in the maturity composition 

of government debt. An important factor affecting the cost of arbitrage activity is the 

amount of capital arbitrageurs must commit to a position and the amount of capital 

available to them. Capital constraints include limits on leverage and costs of raising 

external equity.4 Given capital constraints, arbitrage costs are likely to vary directly with 

the amount of risk capital needed. The amount of risk capital needed is in turn likely to 

vary with the price volatility associated with a position. As shown in Table 2-1, the 

average daily implied price volatility of Treasury bonds increases with their maturity, 

with the implied price volatility associated with 20 year Treasury bonds averaging over 

five times the daily price volatility of two year bonds. Thus, for any value at risk (VAR) 

level the amount of risk capital required for trades in very long-term Treasuries is orders 

of magnitude larger than in the short end of the market. 

The second reason we expect gap filling to be an important determinant of long-

term issues is that very long-term issues are difficult to explain in the context of agency 

cost theories of maturity choice, which predict issuers will match the maturity of their 

liabilities to the maturity of their assets (see Myers (1977)). In our sample, long-term 

issues (20 plus years) average 30 years while the average maturity of long-term issuers’ 

assets is about 8 years - a mismatch of over 20 years. Moreover, for long-term issuers 

we find little evidence that maturity of debt issues is related to within firm variation in 

asset maturity. In contrast, maturity matching appears more prevalent for short-term 

issuers. For example, among firms that never issue very long-term debt, the median 

                                            
4
 See Gromb and Vayanos (2010) for a survey of the theoretical literature on financing constraints and the 

limits of arbitrage. 
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maturity of assets matches quite closely the median maturity of debt issued (3 years 

versus 4.19 years). 

Our analysis is based on a detailed sample of individual corporate loans and debt 

security issues collected from the SDC and Dealscan databases. These data allow us to 

focus on the determinants of debt maturity choice at the individual firm level rather than 

on time series variation in aggregate debt issuance. This distinction is important, since 

information and agency costs potentially limit the ability of many firms to exploit 

perceived gap-filling opportunities. Moreover, gap filling predicts that corporations will 

issue forms of debt that are close substitutes to Treasury securities. By using firm level 

panel data on issuances rather than aggregated data we are better able to identify the 

effects of state variables that vary over time. Moreover, using firm level data we can 

examine how changes in market conditions affect not only the choice of debt maturity 

but also the propensity to borrow long-term. 

Issuance data have the further advantage of enabling us to measure the maturity 

of debt offerings more precisely. In particular, previous studies of corporate maturity 

choice generally classify debt as either short-term (under one or five years in maturity) 

or long-term (over one or five years).5 This choice is motivated in part by data limitations 

since Compustat classifies debt according to maturity but only up to five years and the 

Federal Reserve’s Flow of Funds allows one to identify debt issues under or over one 

year. Using more granular data on maturity choice allows us to examine whether gap 

filling occurs within specific segments of the term structure. 

                                            
5
 For example, see Greenwood, Hanson, and Stein (2010) and Barclay and Smith (1995). 
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We begin by discussing why the cost of arbitrage is likely to be greater in the 

very long-term segment of the market. We show that price volatility and margin 

requirements suggest that the amount of risk capital needed for arbitrage trades in the 

long end of the market is significantly greater than in the shorter end of the term 

structure.  

We next examine the characteristics of long-term debt issuers. Given the 

potential agency costs associated with issuing long-term debt, it is perhaps not 

surprising that we find that all but a few long-term (20 years or more) bond issues are by 

firms with investment grade ratings. Offerings by these issuers are distributed fairly 

uniformly over the maturity spectrum. For example, in our sample firms rated AA or 

higher issue about as many bonds with maturities under five years as they do bonds 

with a maturity of 20 years or more. The fact that investment grade issues are not 

clustered in a particular segment of the maturity spectrum is consistent with the 

hypothesis that the maturity choice of these firms is more sensitive to market conditions 

than for lower rated firms. 

We examine the determinants of maturity choice by estimating models relating 

maturity choice to market conditions, including the maturity composition of Treasury 

debt. Controlling for firm characteristics we find a negative and significant relationship 

between the maturity composition of corporate debt issues and the maturity composition 

of outstanding Treasury debt. More importantly, consistent with the idea that arbitrage 

costs are higher in the long-term segment of the market, we find that gap filling is a 

significant determinant of maturity choice only in the 20 year plus segment of the 

corporate market. Indeed, we find no evidence of gap filling in the short end of the 
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market (one year or less). In addition, we find that the supply elasticity is greatest for 

securities that are closer substitutes for long-term Treasury bonds. For instance, we find 

that the supply elasticity is greatest for investment grade fixed rate non-callable bonds. 

For highly rated firms we find that their long-term bond issues are quite sensitive 

to changes in the supply of long-term Treasuries. For example, we find that a 1% 

decrease in the proportion of outstanding Treasury issues with maturities of 20 years or 

more is associated with a 2.6% increase in the likelihood of a highly rated corporate 

issue of 20 years or more. Our results are consistent with those of Krishnamurthy and 

Vissing-Jorgensen (2011, 2012) who find little effect of changes in supply of Treasuries 

on corporate yields except for bonds rated A or better. 

We conduct an analysis of covariance (ANCOVA) to decompose variation in 

maturity choice attributable to different factors. We find that the majority of the variance 

in maturity choice over time for highly rated firms that is not attributable to firm fixed 

effects is attributable to gap filling measures, which explain about 6.9% of the variation, 

and not to changes in credit risk premia or the term structure of interest rates, which 

only explain about 3.2% and 0.5% of the total variation respectively. For firms rated 

BBB changes in credit risk premia explain the majority of variance in maturity choice, 

after firm fixed effects, and gap-filling measures only account for a relatively small 

portion of the overall variance (about 2.3%). 

We also find evidence that the supply of long-term Treasury debt predicts 

corporate long-term debt issuances and does not just lead to a substitution between 

long-term debt and short-term debt issues. Consistent with the gap filling argument we 
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find a relationship between changes in firm borrowing and the supply of long-term 

Treasury debt only for investment grade issuers. 

One concern with using shifts in the composition of Treasury debt to analyze gap 

filling is that changes in the supply of Treasury debt may not be exogenous in the 

context of corporate debt maturity choice. Specifically, it might be the case that changes 

in the supply of Treasury debt respond endogenously to the same factors that influence 

corporate maturity choice (albeit in the opposite direction). Our ability to focus on narrow 

segments of the term structure and on issuers with different credit ratings mitigates 

concerns with endogeneity. Nevertheless, we address endogeneity concerns by 

examining the impact of the U.S. government’s decision to suspend the issuance of 30 

year bonds in 2001 on 30 year corporate bond issues. As discussed later, this decision 

was not expected by investors and thus serves as a natural experiment to examine the 

effect of a supply shock on the issuance of long-term corporate bonds. Consistent with 

the announcement being unexpected we find a positive and significant decrease in 

yields of long-term Treasury bonds when the suspension is announced. Moreover, 

consistent with gap filling, we find a significant increase in the issuance of highly rated 

30 year corporate bonds, relative to 20 year bond issues, subsequent to the suspension 

of 30 year Treasury bond issues. 

Our analysis contributes to the literature in several ways. First, using issuance 

data we provide evidence that corporate gap filling is limited to the very long end of the 

term structure. Second, using individual firm issuance data we examine in a rigorous 

way the extent to which gap filling varies with the firm’s credit quality and the type of 

debt issued. Third, our analysis provides insights into the effects of policy initiatives 
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such as the recent Federal Reserve Board large scale asset purchases (LSAPs) also 

referred to as quantitative easing. The various stages of recent LSAPs have been 

referred to “QE1”, “QE2” etc. and have focused on the purchase of long-term Treasury 

Bonds and mortgage backed securities (MBS).6 These policies were designed to spur 

long-term borrowing by increasing reserves and changing the relative supply of long-

term government bonds available to private investors.7 Several recent papers (See 

Swanson (2011) as well as Krishnamurthy and Vissing-Jorgensen (2011)) provide 

evidence that the spillover effect on the prices of other assets has been limited. For 

example, Krishnamurthy and Vissing-Jorgensen (2011) find that the impact of the 

Federal Reserve’s purchase of long-term Treasury bonds on corporate yields has been 

limited to the yield on very high grade corporate debt. We provide firm level evidence 

that suggests that the spillover effects of these programs affect both the maturity choice 

as well the propensity of highly rated firms to borrow. We find no evidence that changes 

in the supply of long-term Treasury bonds are related to the likelihood of issuing long-

term debt or the borrowing propensity of firms with below A credit ratings. 

Background: Corporate Maturity Choice and the Limits of Arbitrage 

Our analysis is motivated by two strands of the literature on corporate maturity 

choice. The first is based on agency and information problems. As discussed in Guedes 

and Opler (1996), the risk of being unable to roll over short-term debt because of 

                                            
6
 See Krishnamurthy and Vissing-Jorgensen (2012) for a discussion of these initiatives. These initiatives 

are similar in many respects to Federal Reserve’s “Operation Twist in the early 1960’s” 

7
 Fed Funds and short-term Treasury rates were near zero between December 2008 and the end of 2013. 

As a result, further monetary accommodation through lowering short-term target interest rates was not 
feasible. Consequently, the Fed attempted to provide further stimulus through the purchase of long-term 
Treasury Bonds and debt as well private sector MBSs. For example, in a press release by the Board of 
Governors of the Federal Reserve System (dated March 18 2009) the FOMC that “to help improve 
conditions in private credit markets, the Committee decided to purchase up to $300 billion of longer-term 
Treasury securities over the next six months.” 
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adverse economic shocks or a deterioration of firm quality provides an incentive for 

firms to issue long-term debt (see also Diamond (1991)). While rollover risk creates a 

preference for long-term borrowing, adverse selection and agency costs serve to screen 

low quality firms out of the long end of the market.8 Agency costs, in particular debt 

overhang and asset substitution problems, create incentives for lower quality firms to 

match the maturity of their borrowing to the maturity of their assets (see Myers (1977)). 

The second strand of the literature comprises recent work on market 

segmentation and the effects of changes in the supply of Treasury securities on 

corporate borrowing costs (see for example Vayanos and Vila (2009), Greenwood and 

Vayanos (2010), Greenwood, Hanson, and Stein (2010), Krishnamurthy and Vissing-

Jorgensen (2011), and Krishnamurthy and Vissing-Jorgensen (2012)). 9 This literature 

is based on the idea that bond markets are segmented and that this segmentation is a 

result of investors’ special demand for fixed income securities with specific attributes. 

For example, Vayanos and Vila (2009) develop a model in which investor preferences 

lead to risk premia that vary with bond maturity. Greenwood, Hanson, and Stein (2010) 

extend the model by Vayanos and Vila (2009) by introducing firms who respond to 

excess demand in segments of the term structure by issuing bonds with durations that 

offset changes in supply of Treasury securities with the same duration. Krishnamurthy 

and Vissing-Jorgensen (2012) argue that bond markets are more narrowly segmented 

                                            
8
 In a recent paper, He and Xiong (2012) present a model in which debt maturity plays an important role 

in determining a firm’s roll-over risk. They show that while shorter term individual bonds are less risky, a 
shorter maturity of all bonds issued by a firm can exacerbate roll-over risk and thus overall credit risk. The 
basic idea is that shorter overall maturity of debt forces equity holders to absorb losses more quickly thus 
reducing the default threshold. 

9
 Our analysis is also motivated the market timing literature. See for instance Baker and Wurgler (2000) 

and Baker, Greenwood, and Wurgler (2003) that argue limits to arbitrage create opportunities for firms to 
profit by timing their debt and equity issues. 
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and that only the highest rated corporate bonds provide viable substitutes for Treasury 

securities in meeting the demand for safe, long-term assets. These models predict that 

corporate gap filling will be positively related to the cost of arbitrage and limited to highly 

rated firms either because of investors’ preference for relatively safe long-term assets 

(as in Krishnamurthy and Vissing-Jorgensen (2012)), or because high agency costs limit 

the supply response of less creditworthy borrowers (as in Greenwood, Hanson, and 

Stein (2010)). 

Krishnamurthy (2010) identifies three considerations for every debt market 

purchase: risk capital, the haircuts in the repo market, and counterparty risk. The 

amount of risk capital and repo haircuts are likely to be higher for trades involving long-

term Treasury securities for at least two reasons. First, unless changes in short-term 

spot rates are negatively correlated with expected future spot rates, price volatility will 

increase with the duration of the bond. Consistent with this expectation, we find that the 

daily implied price volatility of Treasury bonds increases with the maturity of the bonds. 

Specifically, we computed the annual averages of implied daily price volatilities from call 

options on futures contracts associated with Treasury bonds with maturities of two, five, 

ten and 20 years over the period from 1994 to 2009.10 As shown in Table 2-1, the 

average implied daily price volatility of 20 year Treasury bonds is nearly 10% during the 

1994 through 2009 time period while the average daily implied volatility of two year 

Treasury Bonds is less than 2%. Moreover, the range of annual average volatilities is 

much greater in the long end than in the short end of the market. The higher price 
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 We obtain similar results if we compute the average of annual realized 90-day volatilities of the 
corresponding Treasury bond futures. Information on Treasury Bond futures and call options on Treasury 
Bond futures is available from Bloomberg beginning in 1994. 
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volatility of long-term Treasuries implies that more risk capital must be devoted to trades 

involving long-term Treasuries. 

Second, and consistent with the greater price volatility of long-term Treasuries, 

margin requirements (i.e. liquid capital requirements) are higher for positions in long 

dated Treasuries. For example, as outlined in Title 17, Section 402.2 of the Code of 

Federal Regulations, the required margin, or market risk haircut, for broker-dealers in 

Treasury Securities is increasing in the duration and term to maturity of their bond 

holdings. For example, the net position haircut factor for coupon bonds with a maturity 

of over 15 years is 4.5% versus 0.12% for three month Treasuries.11 

A recent example of the limits of arbitrage in the very long end of the term 

structure is the negative 30 year swap spread that developed in November 2008. The 

30 year swap spread measures the difference between the rate on 30 year Treasury 

bonds and the fixed rate associated with a 30 year fixed for floating (LIBOR) swap. 

Negative spreads are anomalous since arbitrageurs can essentially enter into zero 

interest rate risk transactions by purchasing Treasuries financed by repos and then 

entering into a swap to pay fixed and receive floating. Krishnamurthy (2010) attributes 

the negative spread to the amount of risk capital needed to support such a trade until 

convergence. What is interesting in the context of our analysis is that during the period 

from 2006 to 2009, negative swap spreads only appeared for 30 year Treasuries (and 

                                            
11

 See 17 CFR 402.2 - Capital requirements for registered government securities brokers and dealers and 
specifically 17 CFR § 402.2(f)(1) for the haircut schedule. Note that repo haircuts also tend to be higher 
when collateral consists of long-term Treasury bonds. As discussed in Copeland, Martin, and Walker 
(2010) haircuts in the repo market and in particular in the tri-party repo market reflect primarily the 
strength of the counterparty and secondarily the price risk of the underlying collateral. Repo haircuts set 
by clearing houses reflect the market risk of the underlying collateral. Clearing houses sit in the middle of 
a trade, assuming the counterparty risk involved when two parties (or members) trade. When the trade is 
registered with a clearing house it becomes the legal counterparty to the trade, ensuring the financial 
performance. 
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not for example for ten or five year Treasuries). This finding is consistent with the 

hypothesis that arbitrage costs are higher in the very long end of the market.12  

Previous empirical studies on the relationship between corporate debt maturity 

choice and government debt maturity measure government debt maturity as share of 

government debt outstanding with a maturity of one year or more or, to address 

endogeneity concerns, the ratio of total government debt to GDP (see Greenwood, 

Hanson, and Stein (2010) and Krishnamurthy and Vissing-Jogensen (2012)). A potential 

concern with using these broad measures when analyzing corporate maturity is that 

they may not capture changes in the supply of Treasury debt in the very long end of the 

term structure (where we argue corporate issuers are likely to have the greatest 

comparative advantage in exploiting arbitrage opportunities created by changes in the 

supply of Treasury securities). More important, as discussed later, using more granular 

data to measure the maturity composition allows us to address concerns that broad 

measures may be correlated with other factors, such as credit spreads, that may affect 

corporate maturity choice. 

To illustrate the concern with using the proportion of Treasury debt maturing in 

over one year as a proxy for changes in the supply of long-term Treasury debt we 

calculated monthly series of the proportion of total outstanding Treasury debt in various 

maturity buckets using CRSP’s Treasury database.13 As shown in Figure 2-1 through 
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 In untabulated results we show that while swap spreads contracted for 5 and 10 year Treasuries 
between 2006 and 2009, they were consistently positive except in the very long end of the market. 

13
 CRSP reports monthly pricing information, the remaining outstanding principal amounts, and the 

remaining time to maturity for most outstanding marketable treasury securities over our sample period. 
Since CRSP provides outstanding principal amounts that have been adjusted for repurchases and follow-
on offerings of existing securities by the Treasury, we are able to create monthly series of the fraction of 
outstanding principal in various maturity buckets. For a small number of observations during our sample 
period, the outstanding principal amounts are missing in the CRSP database. Therefore, where 
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Figure 2-3, the fraction of Treasury debt over one year (TSY1) as well as fraction of 

Treasury debt over five years (TSY5) exhibit a very different pattern over time than both 

the weighted average maturity of Treasury debt or the fraction of Treasury debt over 20 

years (the segment of the term structure frequently associated with institutional demand 

by insurance companies and pension plans).14 Indeed, over the 2001 to 2006 time 

period (which coincides with the moratorium of Treasury bond issues over 20 years), 

the fraction of total Treasury debt over one year increased while the average maturity of 

Treasury debt (as well as the fraction of Treasury debt over 20 years) declined 

substantially. In contrast, as shown Figure 2-3 and Figure 2-4, the share of Treasury 

debt over 20 years (TSY20) tracks both the weighted average of maturity of Treasury 

debt (TSYMAT) as well as the total Treasury debt to GDP (TSYGDP) very closely. To 

isolate changes in the supply of Treasury debt in the very long-term segment of the term 

structure, we focus our analysis on changes in the supply of Treasury debt greater than 

20 years. However given concerns with endogeneity we also instrument the fraction of 

long-term Treasury debt with the total Treasury debt to GDP and exploit a natural 

experiment involving the suspension of 30 year Treasury bond issues. 

Data 

We examine these issues using a database of corporate borrowing by public 

U.S. companies over the period from 1987 through 2009, which we describe in detail in 

                                                                                                                                             
necessary we follow Greenwood and Vayanos (2008) and replace missing outstanding principal amounts 
with the amounts observed in the previous month. 

14
 Pension fund demand for long-term assets has been cited as one factor contributing to relatively low 

long-term interest rates in the U.S. and Europe since 2001.  See Ahrend, Catte and Price (2006). See 
also Greenwood and Vanyanos (2010) for evidence concerning UK pension fund demand for long-term 
assets. 
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the attached Appendix.15 We collect information on individual corporate debt issues 

from Thompson Reuters LPC Dealscan and Thomson Reuters SDC Platinum 

databases. From Dealscan we obtain information on corporate loans originated by bank 

and certain non-bank lenders, whereas from SDC we obtain information on new debt 

issues of non-convertible debt securities, debt shelf registrations, U.S. Rule 144A non-

convertible debt, and medium term note programs. Using a combination of data fields 

available from SDC as well as text searches on the issue description, we exclude from 

our analysis asset- or mortgage-backed debt, secured debt, pass-through securities, 

equipment trust certificates, lease obligations, convertible debt, preferred stock that has 

been misclassified as debt, equity linked certificates, and perpetual debt. We excluded 

these issues because the maturity of issue is likely to match the economic life of the 

underlying collateral (for example the cash flows of the underlying assets determine the 

life of the pass-through securities). 

We limit our sample to U.S. dollar denominated debt issues and bank borrowing. 

Our choice of this time period is driven by the fact that Dealscan’s coverage of bank 

loans is limited prior to 1987 (see Chava and Roberts (2008) for a discussion). We 

focus on U.S. companies because of homogeneity with respect to tax laws, and 

because we would expect U.S. companies to be more susceptible to changes in the 

U.S. government’s debt maturity structure than foreign issuers.16 Furthermore, following 

prior literature on capital structure and maturity choice we exclude financial firms (SIC 

codes 6000-6999). We exclude financial firms both to align our analysis with previous 
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 Table A-1 in the appendix contains the full list and description of all variables used in the empirical 
section. 

16
 For example, US tax law limits the tax deductibility of interest on perpetual bonds and for bonds in 

which the maturity date exceeds forty years if payments are contingent on earnings. 
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studies and because regulatory restrictions and capital requirements create incentives 

for asset and liability matching among financial firms.17 However, our results are robust 

to including financial firms in the sample. We account for inflation by adjusting all dollar 

amounts to 2009 dollars using the Bureau of Labor Statistics’ consumer price index (all 

urban consumers), unless specifically mentioned otherwise. 

We supplement our issuance database with firm-level financial data from 

Compustat for the fiscal year end immediately prior to the date of debt issuance, which 

we describe in detail in the Appendix , as well as with monthly data on the supply of 

long-term Treasury securities from CRSP and monthly data on credit market conditions 

from the Federal Reserve Board’s website.18 Our primary measure for the supply of 

long-term Treasury securities is the fraction of outstanding Treasury debt maturing in 

over 20 years (TSY20), whereas our primary measures of credit market conditions are 

the spread between the percentage yields of the Moody’s 30-year BBB and AAA rated 

corporate bond indices and the term structure (or term premium) measured by the 

spread between the percentage yields of 10-year and 6-month Treasury securities. 

The advantage of using the BBB-AAA yield spread by Moody’s is that it provides 

a measure of the credit risk premium in the long end of the term structure and is 

available on a monthly basis for our entire sample period. The disadvantage of this 

measure is that AAA bond yields and thus the BBB-AAA yield spread may reflect 

changes in the supply of long-term treasuries, or more troubling, affect the 

                                            
17

 Unlike credit risk, under current bank capital regulation there is no formulaic relationship between 
interest rate risk and minimum capital requirements. However, interest rate risk is one factor used to 
determine a bank’s examination ratings which, in turn, are used to assess the adequacy of bank capital. 

18
 We merged Dealscan with Compustat using a link-file program used by Chava and Roberts (2008). We 

updated their program for our sample period. 
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government’s maturity choice. Indeed, Krishnamurthy and Vissing-Jorgensen (2012) 

find that the BBB-AAA spread is negatively related to the ratio of Treasury debt to GDP 

(their proxy for the supply of safe long-term assets). Consistent with Krishnamurthy and 

Vissing-Jorgensen (2012), we find a negative and statistically significant relationship 

between the BBB-AAA spread and the fraction of Treasury debt maturing in 20 years or 

more (TSY20) (the correlation is -.422). However, we also find a negative correlation 

between credit spreads and the fraction of short-term Treasury debt (-.589). 

Nevertheless, to address this concern, we also measure credit risk premiums by the 

difference between the percentage yields of S&P’s Creditweek Corporate Industrial 

Bond Indices for BB and BBB rated bonds with a maturity of 10 years. We obtain this 

measure on a monthly basis through Bloomberg from February 1996 to April 2007. In 

contrast to the BBB-AAA spread results we find a positive relationship between the BB-

BBB spread and the fraction of Treasury debt maturing in 20 years or more. 

Additionally, when instrumenting TSY20 with the ratio of total Treasury debt to GDP 

there appears to be no statistically significant relationship between TSY20 and the BB-

BBB spread, thus mitigating concerns that the BB-BBB spread captures changes in the 

supply of long-term Treasuries. 

Empirical Evidence 

Descriptive Statistics 

Our sample consists of 29,110 corporate loans from Dealscan and 10,040 debt 

issues from SDC by 5,041 individual companies from 1987 to 2009. Table 2-2 provides 

descriptive statistics concerning the deal characteristics and financial characteristics of 

the issuing firms in our sample for issues in various maturity buckets. The maturity 

buckets are similar to those used by Guedes and Opler (1996). Notice that that the 
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proportion of offerings that consist of bank loans declines with maturity. For example, 

virtually all borrowing under one year is from financial institutions, with the proportion 

declining to just over 3% for issues with maturities of 20 years or more. One reason why 

the proportion of intermediated debt is so large for offerings under one year is that we 

do not have information on commercial paper issued by firms in our sample. However, 

even in the one to five year bucket the percentage of intermediated debt is greater than 

90%. Finally, notice that just over half the issues with maturities greater than five years 

are callable. 

Turning to issuer characteristics, as shown in Table 2-2, with the exception of 

issues that are under a year, issuer size (measured by assets or market value of 

equity), age and the weighted average maturity of issuer assets all increase with the 

term to maturity of the issue.19 For firms with issues of between one and ten years 

issuer leverage is generally higher, whereas the frequency of dividend payments as well 

as the fractions of issuers with an investment grade rating are lower than for issues with 

under one year or over 20 years in maturity. Consistent with agency and information 

problems limiting very long-term issues, 92% of 20+ year issues were made by firms 

with investment grade ratings and 89% of issues in this maturity bucket were made by 

dividend paying firms. Overall these results suggest that better quality issuers inhabit 

the very short and very long-term portion of the maturity spectrum. 

                                            
19

 We measure asset maturity using the same methodology as Stohs and Mauer (1996). Specifically, we 
define the value-weighted average asset maturity as the book-value-weighted average maturity of current 
assets and long-term assets. The maturity of current assets is measured as current assets divided by 
costs of goods sold and the maturity of long-term assets is measured as net property, plant and 
equipment divided by depreciation expense. Alternatively, we have also excluded cash from current 
assets to measure the maturity of current assets. Our main results remain robust to this alternative 
specification. 
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If agency and information costs limit maturity choice, we would expect higher 

grade issuers to distribute their offerings more widely across the maturity spectrum than 

unrated firms or firms with more speculative grade ratings. To further examine this issue 

we grouped debt issues by the issuing firm’s credit rating and by maturity bucket. The 

results are reported in Table 2-3 and Table 2-4. Table 2-3 displays the results for the full 

sample of issues while Table 2-4 excludes revolving credit facilities from the sample. As 

shown, issuers with credit ratings lower than investment grade (BB or below) and 

nonrated issuers tend to cluster their issues in the middle part of the term structure. 

Notice that the very long-term issues (20 years +) are almost the exclusive providence 

of investment grade issuers. Only 49 out of a total of 1620 long-term issues were made 

by firms with credit ratings below BBB. Moreover, as shown in Table 2-4, 20+ bond 

issues make up about 18% of the non-revolving debt of these issuers. 

As discussed in the next section, we find evidence of a corporate supply 

response with respect to 20+ year bond issues. Based on these findings we divided 

firms in our sample into two groups: short-term issuers, i.e. firms that only issue debt 

with maturity at issue of less than 20 years, and long-term issuers, i.e. firms that have at 

least one issue with a maturity of more than 20 years.20 We find that only about 12% of 

the debt issued by these firms is long-term. Indeed, long-term issuers spread their 

issuance across the maturity spectrum, issuing more frequently in the under one year 

maturity bucket than short-term issuers. Long-term issuers are larger, less levered, 

have higher ROA (EBIT/Assets) and are more likely to have an investment grade rating 
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 Our findings concerning long-term issuers are not sensitive to whether we define long-term issuers 
based on issuance activity during the entire sample period or whether we limit the sample of firms to 
those that issue within prior five years. 



 

36 

than short-term issuers. Overall the evidence suggests long-term issuers have greater 

flexibility in their choice of maturity than short-term issuers. 

Empirical Models of Debt Maturity Choice 

As discussed earlier, we examine three questions related to gap filling. The first 

is whether long-term debt issues are more sensitive to market conditions, and in 

particular the supply of long-term Treasury securities, than short and intermediate term 

debt issues. The second is whether the maturity choice for high quality issuers is more 

sensitive to changes in the supply of Treasury securities than for lower rated issuers. 

The third is whether changes in the supply of Treasuries affects the propensity of firms 

to borrow. We begin the analysis by estimating a linear model of maturity choice similar 

to the ones in Barclay and Smith (1995) and Guedes and Opler (1996) but include 

controls for credit risk spreads, term structure spreads (or term premia) and the maturity 

composition of Treasury debt. Unlike these previous studies we use panel data on 

monthly debt issues and bank borrowing to better identify the impact of credit market 

conditions on the maturity choice. While estimating a linear model of maturity choice 

facilitates a comparison of our results to earlier studies, a concern with a linear model is 

that, given higher costs of arbitrage in the long end of the market, the relationship 

between long-term borrowing and the maturity composition of Treasury debt is likely to 

be nonlinear. To address this concern, we estimate a multinomial logit model of maturity 

choice in various maturity segments. In addition to examining whether shifts in the 

supply of Treasuries are related to the propensity of issuing long and short-term debt, 

we estimate unconditional models of debt issuance. 
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Linear Models of Debt Maturity Choice 

In the first set of regressions we examine the relationship between term to 

maturity and credit market conditions controlling for firm and industry characteristics as 

well as firm fixed effects. Table 2-5 present estimates of the linear model using four 

different measures of the maturity composition of Treasury debt. To control for potential 

shifts in the demand for long-term safe assets and other macro factors we include 

indicator variables corresponding to five year intervals in our sample.21 As shown, we 

find no significant relationship between the maturity of corporate debt issues and TSY1. 

However, consistent with gap filling we find a negative and significant relationship 

between the maturity of corporate issues and both the average maturity of Treasury 

debt (TSYMAT) and the fraction of Treasury debt with maturities of 20+ years (TSY20). 

Changes in the supply of long-term Treasuries have an economically significant effect 

on the average maturity of corporate issues. The coefficient estimate in Column (3) 

implies that a 1% decrease in TSY20 is associated with a 0.45 year increase in the 

average maturity of corporate debt issues.22 

Before discussing alternative regression specifications, it is interesting to note 

that the sign and significance on controls for issuer characteristics are generally 

consistent with contracting cost explanations of maturity choice (see Guedes and Opler 

(1996)). In particular, we find that the coefficient estimates for firm size (Log(MV of 

Equity)), deal size (Log(Deal Amount)) profitability (EBIT to Total Assets) and credit 
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 The time dummies correspond to 1991-1995, 1996-2000, 2001-2005, 2006-2009 with the omitted time 
period being 1987-1990. 

22
 Because we estimate the model with 5-year fixed effects, the coefficient estimates should be 

interpreted in terms of variation in TSY20 within 5-year intervals .The standard deviations of the monthly 
TSY20 within 5-year intervals ranged from 0.003 to 0.021 over our sample period. 
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quality (IG Rating Dummy) are all positive and statistically significant. Because we 

estimate the regression including firm fixed effects, this implies that firms increase the 

maturity of their debt issues in periods when they are larger, raise more debt, are more 

profitable, and when they have an investment grade credit rating. Notice however, that 

we find no significant relationship between the maturities of debt issued and the 

weighted average maturity of the issuing firm’s assets. This result is due, in part, to 

estimating the regression with accounting for firm fixed effects. If we exclude the firm 

fixed effects we find a positive and significant relationship between debt maturity and 

the average maturity of the issuing firm’s assets. 

As shown in Table 2-5 debt maturities are negatively related to credit risk 

spreads. One concern with using the BBB-AAA spread as a control variable in the 

maturity choice regression is that the composition of Treasury debt may affect AAA 

yields and thus the BBB-AAA spread. As a result, the BBB-AAA spread may also reflect 

shifts in the supply of long-term Treasury bonds. To address this concern, in 

untabulated results we estimate the maturity choice regression using the percentage 

spread between BB and BBB bond yields obtained from Bloomberg. We assume that 

lower rated bonds are poorer substitutes for Treasury bonds and thus a better control to 

identify the effect of changes in the supply of Treasuries on corporate maturity choice. 

However, as discussed above a drawback of the BB-BBB spread measure is that it is 

only available for a portion of our sample period (1996-2007). As in Table 2-5, we find a 

negative and significant relationship between the maturity of debt issues and TSYMAT 

and TSY20. Furthermore, the coefficient estimates on TSY20 remain negative and 

significant even when instrumenting it with the ratio of Treasury debt to GDP. 
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If the negative relationship between the maturity of corporate debt issues and the 

maturity of Treasury debt is the result of gap filling we would expect the supply 

response to be greater for issues that are closer substitutes for Treasury debt. We 

therefore expect that the supply elasticity to be greater for firms rated A or better than 

for firms with BBB (recall virtually all 20+ debt is issued by investment rated firms). Also, 

since bank and institutional term loans are typically floating rate, they are not likely to be 

not close substitutes for fixed rate Treasury debt. Thus, we would expect a greater 

supply response if we exclude term loans from the sample. We also expect non-callable 

bonds to be closer substitutes for non-callable Treasury bonds than callable corporate 

debt. 

Table 2-6 provides estimates of the linear model of maturity choice estimated 

over different subsamples of our data. For purposes of comparison we focus on 

subsamples of firms with rated debt. For brevity we only report the coefficient estimates 

for the credit market variables and only using TSY20 as a measure of shifts in Treasury 

supply (we obtain similar results using TSYMAT). Column (1) presents estimates of the 

linear model estimated for all firms with rated debt. In Column (2) we control for whether 

an issue is a bond and find a significantly greater supply response for bonds over bank 

debt (the difference in the coefficient estimates on TSY20 are significant at the .06 

level). Additionally, we find a significantly greater supply response, in terms of 

magnitude, when we estimate the regression using samples that exclude term loans (no 

bank) and control for callable debt as shown in Column (4) (the difference in the 

estimates is significant at the .01 level). In Columns (6) and (7) we divide the sample 

further into firms with debt rated A-AAA and firms with BBB rated debt (recall virtually all 
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long-term debt issues are done by investment grade firms). As shown, we find the 

supply response for A-AAA rated firms is over twice as large as the response of BBB 

firms (the difference in coefficient estimates is significant at the .02 level). Overall, 

consistent with the gap filling hypothesis we find the coefficient estimates on TSY20 are 

more negative when estimated over samples that contain debt issues that are closer 

substitutes for Treasury bonds. 

How important are gap filling and credit market conditions generally in explaining 

maturity choice? We address this question using an analysis of covariance (ANCOVA) 

to decompose the variation in maturity choice over time attributable to various factors. 

For this analysis we use same methodology as Lemmon, Roberts, and Zender (2008) to 

compute the fraction of the total Type III partial sum of squares associated with each 

factor in the linear maturity choice models shown in Table 2-5. In other words, we 

compute the fraction of each model’s sum of squares attributable to particular “effects” 

(firm, year, TSY20 etc.) by dividing the partial sum of squares for each effect by the 

aggregated partial sum of squares across all effects in the model. Our findings can be 

summarized as follows: For all of the models firm fixed effects account for most of the 

explained variation in maturity choice. In terms of credit market factors, TSY20 explains 

the greatest amount of within firm variability in maturity (about 7%) for highly rated 

issuers. When we estimate model without firm fixed effects, TSY20 still explains most of 

the variation for highly rated issuers (about 13%) after industry fixed effects. 

Multinomial Logit Models of Debt Maturity Choice 

What segment of the term structure is gap filling most prevalent in? While the 

above linear models are helpful in establishing the mean relationship between corporate 

and government debt maturity there is no reason to assume that this relationship is 
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linear, or that gap filling occurs across the entire maturity spectrum. Moreover, as 

discussed earlier, given market segmentation we would expect corporate gap filling to 

be most prevalent in the very long end of the term structure where the demand for safe 

long-term assets is relatively constant and where arbitrage costs are high (see 

Krishnamurthy and Vissing-Jorgensen (2012) and Greenwood and Vayanos (2010)). To 

investigate this issue we estimate a multinomial logit model, relating the likelihood of 

debt issuances in various segments of the term structure to market conditions and the 

supply of Treasury bonds. The advantage of the multinomial model is that it allows us to 

account for nonlinear effects of both firm characteristics and gap filling on maturity 

choice. The disadvantage is that it provides an estimate of the supply response 

conditional on the issuance of debt. However, as we discuss a shift in Treasury supply 

may not be limited to substituting away from short-term debt to long-term debt. 

In estimating the multinomial model, we model the decision to issue short-term 

debt with maturities in (0,1) years, short-term to medium-term debt with maturities in 

[1,5) years, medium-term debt with maturities in [5,10) years, medium to long-term debt 

with maturities in [10,20) years, and very long-term debt with maturities in [20,...) 

years.23 To estimate a multinomial logit models one needs to select a base or reference 

category to which the coefficient estimates relate. While theoretically it does not matter 

which of the alternative maturity choices we use, we selected the 5 to 10 year segment 

since this is the segment in which there is the most issuance activity and the segment 
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 We also estimate a set of logit models. For the logit models we divide the term structure into intervals 
reflecting short-term maturities in (0,1] and long-term maturities in [20,...) years. The results of the logit 
estimates are similar to the multinomial logit regressions. 
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that most closely matches the average asset maturity for the firms in our sample. 

Interpretation of coefficient estimates is in relation to the chosen base category.24 

Table 2-7 contains the estimates of the multinomial logit model. The specification 

is similar to the one used by Guedes and Opler (1996). Again, for brevity we report 

estimates using TSY20 to measure the supply of long-term Treasury bonds, but our 

results are similar if we use TSYMAT to measure changes in the supply of long-term 

Treasuries. As shown, we find that changes in the supply of long-term Treasuries affect 

maturity choice in a nonlinear fashion. Note that the coefficient estimate for TSY20 is 

negative and statistically significant only for maturities in [20,...) years relative to the 

base category. This indicates that the likelihood of firms issuing long-term debt relative 

to medium-term debt decreases as the fraction of long-term Treasury debt increases. 

However, as the estimated coefficients only allow us to make statements with relation to 

the assumed base case we also estimate a series of marginal effects in Table 2-8, 

estimated at the mean firm characteristics for A-AAA rated firms. The marginal effects 

estimated with respect to the fraction of long-term government debt are negative and 

highly statistically significant for the likelihood of issuing debt with a maturity greater 

than 20 years. The marginal effect estimates indicate the economic magnitude of gap 

filling is significant. For a 1% decrease in the fraction of 20 year treasuries we find a 

2.6% increase in the likelihood of 20 year bond issues.25 The estimated marginal effects 

indicate that conditional on issuing debt, an increase in the Treasury’s long-term 
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 See for instance Cameron and Trivedi (2005) for more on multinomial models. 

25
 Because we estimate the model with 5-year fixed effects, the variation in TSY20 should be interpreted 

as variation within the corresponding 5-year periods. The standard deviations of the monthly TSY20 
within 5-year intervals ranged from 0.003 to 0.021 over our sample period. 
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borrowing leads to highly rated firms substituting away from long-term bonds in to short 

and medium-term borrowing. 

In untabulated results we also estimate the multinomial logit model separately for 

A-AAA rated firms and BBB rated firms, as highly rated firm are expected to be more 

actively engaged in gap filling. Similar to the results reported in Table 2-7 and Table 2-8, 

the estimated marginal effect for the fraction of long-term government debt is negative 

and statistically significant for the likelihood of issuing 20+ years corporate debt for A-

AAA rated issuers. Moreover, consistent with our prior results we find that the economic 

magnitude of the effect of TSY20 on the likelihood if issuing 20+ years corporate debt is 

over two times greater for A-AAA rated issuers than for BBB rated issuers. 

Gap Filling and the Propensity to borrow long term 

Our analysis thus far has focused on the relationship between maturity choice 

and changes in the relative supply of long-term Treasury debt. Specifically, we have 

focused on maturity choice conditional on issuing debt. However, gap filling is not 

necessarily limited to substitution effects between corporate short-term and long-term 

debt with respect to the supply of long-term Treasuries. Gap-filling incentives may also 

influence a firm’s propensity to borrow. Indeed, as discussed earlier one of primary 

objective of recent Federal Reserve initiatives, such as “QE2”, is to induce long-term 

corporate borrowing through purchases of long-term Treasury bonds. 

To address this issue, we obtain the full time series of annual Compustat data 

from 1986 to 2009 for all rated firms in our original sample of debt issuances. We then 

estimate a series of logit models where the dependent variable takes on a value of one 

if the fiscal year in Compustat was one in which long-term (20+ years) debt was issued 

by the corresponding firm (as identified in our original dataset) and zero otherwise, as 
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well as logit models where the dependent variable takes on a value of one if short-term 

(one year or less) debt was issued and zero otherwise. The independent variables for 

our logit models are the same as for our linear models in Table 2-5 but are lagged by 

one period. We also include 12 month averages of the credit market variables and, 

depending on the model, either TSY1 or TSY20. Because the Compustat data are 

annual we do not include year fixed effects, but use indicator variables for 5-year time 

periods in order to control for changes in other unobserved macro variables. This 

specification allows us examine whether changes in Treasury supply predicts corporate 

debt issues and if so in what segment of the term structure. 

Table 2-9 provides the logit regression estimates of the relationship between 

corporate debt issues and changes in the relative supply of short and long-term 

Treasury debt and Table 2-10 displays the corresponding marginal effects. As shown in 

Column (1) of Table 2-9 we find no significant relationship between short-term debt 

issues and changes in the supply of short-term Treasury debt. In contrast, and 

consistent with our findings concerning maturity choice, we find a negative and 

significant relationship between long-term debt issues and the fraction of long-term 

Treasury debt outstanding in Column (2) of Table 2-9. Specifically, as shown in Column 

(2) of Table 2-10 the marginal effect estimated for changes in TSY20 implies that a 1% 

decrease in TSY20 increases the likelihood of issuing long-term debt by about 0.6% for 

highly rated firms. Moreover, as can be seen in Columns (3) and (4) of Table 2-9 and 

Table 2-10, when we include interaction terms for highly rated issuers or restrict our 

sample to rated firms that issued long-term debt at any point in time from our original 

issuance sample, the marginal effects of a change in long-term Treasuries outstanding 
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on the likelihood of issuing long-term debt increase both in significance and magnitude. 

For instance, a 1% decrease in TSY20 (within a five year interval) increases the 

likelihood of issuing long-term debt by about 1.4% for highly rated long-term issuers. 

The macro control variables are included in the logit model to mitigate concerns 

that TSY20 may pick up the effects of shifts in the terms structure, credit risk spreads or 

changes in overall economic activity on the decision to issue long-term debt. The 

coefficient estimates on the firm specific control variables generally have the expected 

sign. For example, larger firms (as measured by the market value of equity) more 

profitable firms and firms with longer term assets are more likely to issue long-term 

debt. Firms with stronger growth options, as measure by the market to book ratio are 

less likely to issue long-term debt. This result is consistent with Myers’s (1977) 

argument that long-term debt exacerbates under-investment problems for firms with 

significant growth options. Overall these results are consistent with agency cost theories 

of corporate debt maturity. 

To further examine the impact of shifts in Treasury supply on borrowing, we 

estimate a linear model with firm fixed effects of the annual changes in total debt 

outstanding for the rated firms in our sample. The dependent variable in these models is 

the annual change in total debt outstanding scaled by the lagged book value of assets.26 

We include the same macro control variables as in the previous regressions to mitigate 

concern that TSY20 is picking up the effects of changes in term structure or credit risk 

premiums. In addition, since we are examining the change in total debt outstanding we 

include controls for firm profitability, leverage, investment spending, firm size, and asset 

                                            
26

 Specifically we define total debt outstanding as the sum of the Compustat variables  DLTT  (Total Long-
Term Debt) and DLC (Debt in Current Liabilities) 
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tangibility in the regression.27 Estimates of these models are reported in Table 2-11. As 

shown in Columns (2) and (3), consistent with the results from the logit models we find a 

significant relationship between changes in corporate borrowing and the relative supply 

of long-term Treasury bonds when firms are highly rated and when they have issued 

long-term debt at any point in our sample. Indeed, as shown we find no significant 

relationship between corporate borrowing and the supply of long-term Treasury bonds 

when firms are rated BBB or less. 

Finally, the estimated sign on the firm specific control variables are generally as 

expected. In particular, we find a positive relationship between changes in total debt and 

both investment spending (measured by net capital expenditures relative to total assets) 

and firm profitability. In addition, we find a negative relationship between changes in 

total debt and firms’ overall leverage. 

Endogeneity Concerns 

Event Study 

Although our data allow us to focus our tests with respect to gap filling on narrow 

segments of the term structure and on issuers with different credit ratings, concerns 

regarding endogeneity might remain. In this section we address these concerns by 

examining the impact of the U.S. government’s decision to suspend the issuance of 30 

year bonds in 2001. Based on news articles and press statements by the U.S. Treasury 

around the announcement of the suspension, it does not appear that the suspension 

was motivated by shifts in investors’ relative demand for long-term corporate and 

                                            
27

 These are controls that are typically included in empirical studies of debt issuance. See for example 
Leary and Roberts (2005). Since we examine changes in total debt rather than maturity choice, we do not 
include average asset maturity as a control variable. Including average asset maturity as a control 
variable yields results similar to those reported in Table 2-11. 
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government debt. Rather, it appears that the foremost reason for the suspension was to 

reduce the Treasury’s borrowing costs and to reduce long-term interest rates.28  

To examine the impact of the suspension on Treasury yields we conducted an 

event study on daily relative changes in yields of Treasury securities using a constant-

mean return model (see Chapter 4 of Campbell, Lo, and MacKinlay (1997)). If the 

suspension of 30-year treasury bonds constituted an unexpected supply shock then we 

would expect to find a statistically significant decrease in yield relatives. 

For our event study we obtain data on daily yields for constant maturity Treasury 

securities from the Federal Reserve’s website. We define the event window as the 

period from 10/29/2001 to 11/02/2001, the week in which the Treasury announced the 

suspension, and the estimation window as the one year period prior to the event from 

10/31/2000 to 10/26/2001. We denote the daily relative change in yield to maturity for a 

treasury security: 

 
           

           
      

 (2-1) 

We then estimate the following constant-mean return model over the estimation window 

using OLS 

                (2-2) 

And proceed by calculating the daily abnormal relative changes in yields as the sample 

residuals    over the event window. 

                                            
28

 In the U.S. Treasury press release from 10/31/2001 on the November Quarterly refunding, Peter 
Fisher, the undersecretary of the Treasury, argued that maintaining the issuance levels of 30-year bonds 
would be unnecessary and expensive to taxpayers.  See also coverage by CNN Money on 10/31/2001 
and by the November 2001 issue of The Economist. As discussed in the Economist article, critics of the 
Treasury’s decision argued because the U.S. has returned to a net borrower position and given forecasts 
of an economic downturn, it was the wrong time to suspend long-term Treasury issues. 
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Table 2-12 summarizes the results of the event study. The cumulative abnormal 

returns (CAR) for 10, 20 and 30 year Treasury bonds are reported in Columns (1), (2) 

and (3) respectively. Consistent with a supply shock we find a positive and statistically 

significant abnormal return on 30 year Treasuries. Consistent with market segmentation 

the decline in yields is significant only for 30 year Treasury bonds. Specifically, as 

shown the weekly return for the 30 year bond is 5.61% which is significantly different 

from zero at the 1% level. In contrast the return on 20 year Treasury bonds is 2.17% 

which is not significant at the 10% level. 

Corporate Supply Response 

We next examine the corporate supply response to the suspension of 30 year 

Treasuries by examining changes in the fraction of corporate long-term issuers with 

original maturity of 30 years or more. We calculate the annual fraction of total debt 

issued with maturities in [30,...) years to total debt issued with maturities in [20,...) years 

for each year in our sample for debt issues rated between A and AAA and for issues 

rated BBB. Figure 2-5 illustrates the mean fractions for the four years prior to the 

Treasury’s suspension of 30-year bonds as well as the mean fractions for the four years 

following it. As expected, the increase in the proportion of issues exceeding 30 years 

relative to issues exceeding 20 years is far greater for A-AAA rated bonds than for BBB 

rated bonds. Specifically, the increase for issues rated A-AAA was about 20% in 

absolute terms while for issues rated BBB it was approximately 5% in absolute terms. 

To examine the corporate supply response to the suspension of 30 year 

Treasury bond issues we conduct a simple regression discontinuity analysis on the 

quarterly fraction of total debt issued with maturities in [30,...) years to total debt issued 

with maturities in [20,...). The results of this analysis are reported in Table 2-13 through 
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Table 2-15.29 Consistent with gap filling we find positive and statistically significant 

coefficients on the postevent dummy variable for the sample consisting of highly rated 

debt issues (Table 2-14), but not on the sample consisting of BBB rated issues (Table 

2-15). Additionally, the coefficient estimates for the postevent dummy correspond to an 

increase of between 25% and 29% (in absolute terms) in the proportion of issues 

exceeding 30 years relative to issues exceeding 20 years, which is in line with the 

estimates from Figure 2-5. Overall, consistent with gap filling we find that the elimination 

of 30 year Treasury bonds is associated with an increase in the proportion of long-term 

bonds with maturities of 30 year or more. 

Chapter 2 Concluding Remarks 

In this paper we examine the determinants of long-term debt issues and 

specifically how variation in the supply of long-term Treasury bonds affects the issuance 

of long-term corporate bonds. Overall we find that debt issues of 20 years or more are 

common for highly rated firms. Consistent with gap filling, we find that highly rated firms’ 

issuance of long-term bonds is inversely related to the proportion of outstanding 

Treasury bonds with maturities of 20 years or more. Moreover, we find very little 

evidence that issuances of shorter maturity bonds are related to changes in the supply 

of short or long-term Treasury bonds. Our evidence is consistent with recent work by 

Krishnamurthy and Vissing-Jorgensen (2012) that suggests a premium associated with 

relatively safe long-term bonds that varies with the supply of highly rated long-term 

                                            
29

 Recall that the BBB-AAA spread is calculated for 30 year bonds, and the term premium as the yield 
difference between 10 year and 6 month Treasuries. In simple univariate regressions where the 
dependent variable is the quarterly fraction of +30 to +20 year debt we find no statistically significant 
coefficients on the BBB-AAA spread and term premium variables. 
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bonds. Our results suggest that shifts in the supply of long-term Treasuries impact 

corporate bond issues in a relatively narrow segment of the term structure. 

Overall our results suggest that market conditions and particularly the supply of 

long-term Treasuries are important determinants of high grade issuers timing of long-

term debt issues. Moreover, consistent with agency theories of maturity choice we find 

that very long-term unsecured debt issues are a choice available principally to A rated 

or better firms. Finally, we find that changes in the supply of long-term Treasuries are 

negatively related to the propensity of high grade firms to borrow. 
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Table 2-1.  Annual implied price volatilities. 
  20 Year 10 Year 5 Year 2 Year 

1994 10.42 7.45 4.95 1.94 
1995 9.41 6.65 4.59 2.17 
1996 9.98 6.75 4.72 2.03 
1997 8.83 5.48 3.73 1.68 
1998 8.66 5.71 4.09 2.06 
1999 8.82 6.05 4.18 3.05 
2000 9.32 6.52 4.13 1.60 
2001 9.46 7.10 4.76 2.19 
2002 10.98 7.93 5.47 2.15 
2003 12.04 8.04 5.38 2.02 
2004 10.01 6.92 4.70 1.87 
2005 8.08 5.10 3.41 1.42 
2006 6.79 4.25 2.86 1.26 
2007 7.32 5.10 3.74 1.78 
2008 13.50 9.22 6.68 3.00 
2009 15.60 8.95 5.46 1.76 
Overall Average 9.97 6.71 4.56 1.97 
Number of Observations 3969       

This table presents the annual means of daily implied volatilities associated with the 
corresponding futures on U.S. Treasury securities. Daily implied volatilities for the 
underlying securities are calculated from a weighted average of the volatilities of the two 
closest call options. For all securities, the contract used is the closest pricing contract 
month that is expiring at least 20 business days from the corresponding observation 
date. 20 year Treasury bond futures refer to U.S. Treasury bonds that, if callable, are 
not callable for at least 15 years from the first day of the delivery month or, if not 
callable, have a maturity of at least 15 years from the first day of the delivery month. 10 
year Treasury notes futures refer to futures on notes maturing at least 6 1/2 years, but 
not more than 10 years, from the first day of the delivery month.  5 year Treasury notes 
futures refer to U.S. T-notes that have an original maturity of not more than 5 years and 
3 months. and a remaining maturity of not less than 4 years and 2 months. as of the 1st 
day of the delivery month. 2 year Treasury Notes futures refer to futures on U.S. 
Treasury notes that have an original maturity of not more than 5 years and 3 months 
and a remaining maturity of not less than 1 year and 9 months from the first day of the 
delivery month but not more than 2 years from the last day of the delivery month. 
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Table 2-2.  Summary statistics by final maturity of the issue. 
  (0,1) Years [1,5) Years [5,10) Years [10,20) Years [20,...) Years 
  Mean Median N Mean Median N Mean Median N Mean Median N Mean Median N 

Years to Final Maturity 0.87 1.00 5453 3.37 3.01 18051 6.62 6.35 10158 11.06 10.03 3868 31.23 30.01 1620 
Deal Amount ($bn) ‡ 0.55 0.16 5453 0.27 0.09 18051 0.35 0.18 10158 0.32 0.23 3868 0.36 0.27 1620 
Bank Debt Dummy 1.00 1.00 5453 0.91 1.00 18051 0.66 1.00 10158 0.14 0.00 3868 0.03 0.00 1620 
SDC Call Flag 0.00 0.00 18 0.20 0.00 1692 0.55 1.00 3431 0.62 1.00 3334 0.56 1.00 1565 
Total Assets($bn) † ‡ 9.94 2.10 5448 6.08 0.67 18030 7.55 1.42 10151 13.49 4.06 3865 26.22 10.42 1620 
MV Equity ($bn) † ‡ 10.41 1.55 5323 5.30 0.56 17455 6.99 1.06 9773 13.39 3.29 3772 21.19 8.37 1601 
Market-Debt Ratio † 0.30 0.26 5323 0.32 0.27 17455 0.34 0.32 9773 0.32 0.30 3772 0.30 0.27 1601 
Frac. Debt due 1Y † 0.28 0.18 5438 0.23 0.12 17952 0.17 0.08 10133 0.17 0.10 3855 0.18 0.13 1619 
Frac. Debt due 2Y † 0.37 0.28 5442 0.34 0.24 17963 0.25 0.16 10135 0.23 0.17 3856 0.24 0.20 1619 
Frac. Debt due 3Y † 0.44 0.37 5442 0.44 0.37 17963 0.34 0.26 10135 0.31 0.26 3856 0.30 0.28 1619 
Frac. Debt due 4Y † 0.50 0.45 5442 0.51 0.48 17963 0.42 0.38 10135 0.38 0.35 3856 0.36 0.35 1619 
Frac. Debt due 5Y † 0.56 0.55 5442 0.58 0.61 17963 0.51 0.50 10135 0.46 0.46 3856 0.43 0.44 1619 
Market to Book † 1.77 1.40 5323 1.64 1.33 17455 1.63 1.36 9773 1.66 1.40 3772 1.63 1.35 1601 
Dividend Dummy 0.56 1.00 5448 0.41 0.00 18030 0.47 0.00 10151 0.68 1.00 3865 0.89 1.00 1620 
IG Rating Dummy 0.47 0.00 5453 0.25 0.00 18051 0.30 0.00 10158 0.58 1.00 3868 0.92 1.00 1620 
CP Rating Dummy 0.35 0.00 5453 0.18 0.00 18051 0.22 0.00 10158 0.44 0.00 3868 0.69 1.00 1620 
VW Asset Maturity † 5.71 3.41 5161 5.04 3.02 16951 5.89 4.00 9541 7.33 5.05 3588 8.41 6.28 1528 
Firm Age 25.30 16.78 5365 19.48 12.05 17879 20.11 12.23 10058 27.06 21.62 3837 38.61 34.94 1614 
EBIT to Total Assets † 0.06 0.08 5443 0.07 0.08 18005 0.09 0.09 10121 0.10 0.10 3859 0.11 0.10 1620 

This table presents issue-level summary statistics for the full sample split up by different maturity buckets. The sample 
consists of all U.S. Dollar denominated debt issues by public companies between 1987 and 2009 and is obtained from 
SDC and Dealscan. In order to mitigate the influence of extreme outliers continuous variables have been winsorized at the 
1st and 99th percentile (fractions between 0 and 1), where indicated by the †-symbol. For illustrative purposes dollar 
amounts that are normally measured in millions throughout the paper have been displayed in billions where indicated 

by ‡.
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Table 2-2.  Continued. 
  (0,1) Years [1,5) Years [5,10) Years [10,20) Years [20,...) Years 
  Mean Median N Mean Median N Mean Median N Mean Median N Mean Median N 

Moodys BBB-AAA 30Y 0.93 0.84 5453 0.88 0.82 18051 0.88 0.83 10158 0.90 0.83 3868 0.86 0.78 1620 
Termstructure 10y-6mth 1.50 1.41 5453 1.44 1.27 18051 1.30 1.05 10158 1.41 1.16 3868 1.37 1.15 1620 
TSY20 0.09 0.10 5453 0.09 0.10 18051 0.09 0.10 10158 0.09 0.10 3868 0.09 0.10 1620 
Number of Firms 

  
2067 

  
4156 

  
2861 

  
1408 

  
472 

Number of LT-Firms 
  

341 
  

412 
  

427 
  

404 
  

472 
Number of AA-AAA Firms 

  
68 

  
98 

  
93 

  
81 

  
68 

Number of BBB-A Firms     514     706     650     544     372 

This table presents issue-level summary statistics for the full sample split up by different maturity buckets. The sample 
consists of all U.S. Dollar denominated debt issues by public companies between 1987 and 2009 and is obtained from 
SDC and Dealscan. In order to mitigate the influence of extreme outliers continuous variables have been winsorized at the 
1st and 99th percentile (fractions between 0 and 1), where indicated by the †-symbol. For illustrative purposes dollar 
amounts that are normally measured in millions throughout the paper have been displayed in billions where indicated 

by ‡.
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Table 2-3.  Maturities by S&P issuer rating. 
  (0,1) Years [1,5) Years [5,10) Years [10,20) Years [20,...) Years Total 

AAA Rated 75 69 96 78 48 366 
AA Rated 252 397 298 274 210 1431 
A Rated 1071 1749 1192 958 690 5660 
BBB Rated 1088 2258 1405 909 522 6182 
BB Rated 270 1942 1728 541 45 4526 
B Rated 201 1168 1193 260 4 2826 
CCC Rated 32 97 70 10 0 209 
CC Rated 3 15 14 2 0 34 
Default 15 39 23 0 0 77 
Unrated 2446 10317 4139 836 101 17839 
Total 5453 18051 10158 3868 1620 39150 

This table presents the frequency distribution of individual debt issues by S&P issuer 
rating and issue maturity for the full sample of all U.S. Dollar denominated debt issues 
by public U.S. companies between 1987 and 2009 and is obtained from SDC and 
Dealscan.
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Table 2-4.  Maturities by S&P issuer rating (excluding credit lines). 
  (0,1) Years [1,5) Years [5,10) Years [10,20) Years [20,...) Years Total 

AAA Rated 4 45 84 78 48 259 
AA Rated 7 233 247 273 210 970 
A Rated 84 856 933 957 688 3518 
BBB Rated 123 715 1025 899 521 3283 
BB Rated 65 506 1179 537 45 2332 
B Rated 54 300 824 255 4 1437 
CCC Rated 10 35 50 10 0 105 
CC Rated 1 8 9 2 0 20 
Default 4 18 16 0 0 38 
Unrated 486 2433 2419 806 98 6242 
Total 838 5149 6786 3817 1614 18204 

This table presents the frequency distribution of individual debt issues by S&P issuer 
rating and issue maturity for the full sample of all U.S. Dollar denominated debt issues 
by public U.S. companies between 1987 and 2009 and is obtained from SDC and 
Dealscan. The sample is further restricted to exclude credit lines. 
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Table 2-5.  Linear models of debt maturity choice. 
  (1)   (2)   (3)   (4)   

  FE   FE   FE   IV   

TSY1 13.318 
       

 
(1.54) 

       TSYMAT 
  

-1.941 *** 
    

   
(6.10) 

     TSY20 
    

-45.008 *** -154.793 *** 

     
(5.40) 

 
(10.25) 

 Moodys BBB-AAA 30Y -2.407 *** -3.264 *** -3.174 *** -4.070 *** 

 
(5.74) 

 
(8.48) 

 
(8.29) 

 
(10.70) 

 Termstructure 10y-6mth 0.444 *** 0.402 *** 0.420 *** 0.425 *** 

 
(4.53) 

 
(4.27) 

 
(4.47) 

 
(4.55) 

 Total GDP 4Q Growth -18.027 ** -32.329 *** -32.235 *** -65.794 *** 

 
(2.38) 

 
(3.82) 

 
(3.74) 

 
(7.64) 

 Log(Deal Amount) 0.233 * 0.240 * 0.225 * 0.208 *** 

 
(1.71) 

 
(1.76) 

 
(1.66) 

 
(2.77) 

 Log(MV of Equity) † 0.311 ** 0.323 ** 0.298 * 0.276 * 

 
(2.02) 

 
(2.09) 

 
(1.92) 

 
(1.78) 

 Market-Debt Ratio † -1.751 *** -1.218 * -1.445 ** -0.606 
 

 
(2.61) 

 
(1.82) 

 
(2.15) 

 
(0.80) 

 EBIT to Total Assets † 1.632 
 

1.712 * 1.737 * 1.957 * 

 
(1.57) 

 
(1.67) 

 
(1.69) 

 
(1.69) 

 Value Weighted Asset Maturity † 0.031 
 

0.027 
 

0.028 
 

0.019 
 

 
(0.73) 

 
(0.65) 

 
(0.67) 

 
(0.56) 

 Market to Book Ratio † -0.184 
 

-0.010 
 

-0.043 
 

0.283 * 

 
(1.05) 

 
(0.06) 

 
(0.25) 

 
(1.68) 

 Dividend Dummy -0.317 
 

-0.319 
 

-0.319 
 

-0.349 
 

 
(0.95) 

 
(0.97) 

 
(0.97) 

 
(0.96) 

 IG Rating Dummy 1.792 *** 2.005 *** 1.969 *** 2.387 *** 

 
(4.24) 

 
(4.78) 

 
(4.67) 

 
(6.41) 

 STD EBIT Growth 2DSIC † -2.813 *** -2.945 *** -3.168 *** -3.687 *** 

 
(2.64) 

 
(2.79) 

 
(2.97) 

 
(3.45) 

 Constant 0.031 
 

20.214 *** 14.542 *** 27.987 *** 

 
(0.01) 

 
(7.66) 

 
(7.50) 

 
(12.37) 

 5-Year FE  Yes 
 

Yes 
 

Yes 
 

Yes 
 Adj. R-Square 0.123 

 
0.126 

 
0.125 

 
0.095 

 Observations 16440   16440   16440   16440   

This table presents linear models of debt maturity choice that account for firm fixed 
effects. The dependent variable is Years to Maturity. The sample consists of all U.S. 
Dollar denominated debt issues (excluding credit lines) by public companies between 
1987 and 2009 and is obtained from SDC and Dealscan. All models are linear models 
and Model (4) is an instrumental variables model where TSY20 has been instrumented 
with total Treasury Debt to GDP. In order to mitigate the influence of extreme outliers 
continuous variables have been winsorized at the 1st and 99th percentile (fractions 
between 0 and 1), where indicated by the †-symbol. Absolute values of t-statistics are in 
parentheses below the corresponding coefficient estimates and standard errors have 
been clustered by firm. ***, **, and * denote significance at the 1%, 5%, and 10% levels, 
respectively. 
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Table 2-6.  Linear models of debt maturity choice (different subsamples). 
  (1)   (2)   (3)   (4)   (5)   (6)   (7)   
  Rated   Rated   No Bank No Bank No Bank & No Call A-AAA   BBB   

TSY20 -50.438 *** -46.871 *** -79.868 *** -46.360 *** -131.987 *** -122.491 *** -54.511 ** 

 
(4.65) 

 
(4.87) 

 
(5.41) 

 
(3.18) 

 
(5.03) 

 
(4.88) 

 
(2.43) 

 TSY20 x Bonds 
  

-15.624 * 
          

   
(1.94) 

           TSY20 x No Call 
      

-86.679 *** 
      

       
(6.96) 

       Termstructure 10y-6mth 0.482 *** 0.584 *** 0.216 
 

0.433 ** 0.550 * 0.477 ** 0.449 
 

 
(3.98) 

 
(4.12) 

 
(1.40) 

 
(2.57) 

 
(1.72) 

 
(2.03) 

 
(1.51) 

 Termstructure 10y-6mth x Bonds 
  

-0.406 *** 
          

   
(2.80) 

           Termstructure 10y-6mth x No Call 
      

-0.222 
       

       
(0.84) 

       Moodys BBB-AAA 30Y -3.595 *** -2.281 *** -3.761 *** -4.152 *** -7.513 *** -3.754 *** -5.684 *** 

 
(7.62) 

 
(4.63) 

 
(6.47) 

 
(7.54) 

 
(4.90) 

 
(3.84) 

 
(5.92) 

 Moodys BBB-AAA 30Y x Bonds 
  

-1.319 ** 
          

   
(2.18) 

           Moodys BBB-AAA 30Y x No Call 
      

-2.758 ** 
      

       
(2.51) 

       5-Year FE  Yes 
 

Yes 
 

Yes 
 

Yes 
 

Yes 
 

Yes 
 

Yes 
 Adj. R-Square 0.088 

 
0.111 

 
0.030 

 
0.067 

 
0.056 

 
0.011 

 
0.035 

 Observations 10782   10782   7989   7989   3885   4287   2915   

This table presents linear models of debt maturity choice that account for firm fixed effects. For brevity only the 
independent variables of interest are displayed. The dependent variable is Years to Maturity. The sample consists of all 
U.S. Dollar denominated debt issues (excluding credit lines) by public companies with a long-term S&P credit rating, 
between 1987 and 2009 and is obtained from SDC and Dealscan. Columns (1) and (2) show the results for the rated 
sample. Columns (3) and (4) exclude bank loans from the sample, and Column (5) displays results for rated firms but 
excludes bank loans and callable debt. Column (6) shows results for a subsample of firms with a credit rating of at least 
'A-', and Column (7) for firms with a credit rating of BBB. In order to mitigate the influence of extreme outliers continuous 
variables have been winsorized at the 1st and 99th percentile (fractions between 0 and 1), where indicated by the †-
symbol. Absolute values of t-statistics are in parentheses below the corresponding coefficient estimates and standard 
errors have been clustered by firm. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively.
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Table 2-7.  Multinomial logit model of debt maturity choice. 
  (1)   (2)   (3)   (4)   (5)   
  (0,1) Years   [1,5) Years   [5,10) Years   [10,20) Years   [20,…) Years 

TSY20 13.984 *** 0.523 
 

0.000 
 

-0.646 
 

-16.611 *** 

 
(3.90) 

 
(0.29) 

 
(.) 

 
(0.32) 

 
(5.07) 

 Moodys BBB-AAA 30Y 0.774 *** 0.296 *** 0.000 
 

-0.094 
 

-1.102 *** 

 
(4.11) 

 
(2.93) 

 
(.) 

 
(0.90) 

 
(6.72) 

 Termstructure 10y-6mth -0.099 ** -0.049 * 0.000 
 

0.037 
 

0.133 *** 

 
(1.97) 

 
(1.93) 

 
(.) 

 
(1.35) 

 
(3.46) 

 Total GDP 4Q Growth 9.056 ** 2.489 
 

0.000 
 

-3.829 * -12.428 *** 

 
(2.24) 

 
(1.20) 

 
(.) 

 
(1.76) 

 
(4.11) 

 Log(Deal Amount) 0.112 *** -0.338 *** 0.000 
 

0.007 
 

0.066 ** 

 
(3.29) 

 
(21.28) 

 
(.) 

 
(0.40) 

 
(2.50) 

 Log(MV of Equity) † -0.341 *** 0.039 ** 0.000 
 

0.105 *** 0.200 *** 

 
(9.34) 

 
(2.24) 

 
(.) 

 
(5.50) 

 
(7.07) 

 Market-Debt Ratio † -1.124 *** -0.038 
 

0.000 
 

-0.573 *** -0.766 *** 

 
(5.43) 

 
(0.33) 

 
(.) 

 
(4.03) 

 
(2.84) 

 EBIT to Total Assets † -3.049 *** -1.667 *** 0.000 
 

0.056 
 

0.674 
 

 
(9.92) 

 
(7.96) 

 
(.) 

 
(0.19) 

 
(1.14) 

 Value Weighted Asset Maturity † 0.009 
 

-0.018 *** 0.000 
 

0.025 *** 0.048 *** 

 
(1.22) 

 
(4.45) 

 
(.) 

 
(6.60) 

 
(8.71) 

 Market to Book Ratio † 0.137 *** -0.008 
 

0.000 
 

-0.050 
 

-0.179 *** 

 
(2.74) 

 
(0.27) 

 
(.) 

 
(1.51) 

 
(3.20) 

 Dividend Dummy -0.081 
 

-0.190 *** 0.000 
 

0.203 *** 0.392 *** 

 
(0.78) 

 
(3.52) 

 
(.) 

 
(3.45) 

 
(3.57) 

 IG Rating Dummy 0.696 *** 0.329 *** 0.000 
 

0.532 *** 2.288 *** 

 
(5.32) 

 
(4.94) 

 
(.) 

 
(7.86) 

 
(17.70) 

 STD EBIT Growth 2DSIC † 0.545 * 0.339 ** 0.000 
 

-0.434 *** -0.132 
 

 
(1.84) 

 
(2.19) 

 
(.) 

 
(2.60) 

 
(0.54) 

 Constant -1.849 *** 0.704 ** 0.000 
 

-1.330 *** -1.652 *** 

 
(3.13) 

 
(2.36) 

 
(.) 

 
(4.05) 

 
(3.24) 

 5-Year FE  Yes 
 

Yes 
 

Yes 
 

Yes 
 

Yes 
 Pseudo R-Square 0.104 

         Observations 16440                   

This table presents coefficient estimates of a multinomial logit model of debt maturity 
choice. The sample consists of all U.S. Dollar denominated debt issues (excluding 
credit lines) by public companies between 1987 and 2009 and is obtained from SDC 
and Dealscan. The dependent variable takes on a value of 0 if the maturity of a debt 
issue is in (0,1) years, 1 if maturity in [1,5) years, 2 if maturity in [5,10) years, 3 if 
maturity in [10,20) years, and 4 if maturity in [20,...) years. The base category for the 
multinomial model is chosen to be maturities in [5,10) years. In order to mitigate the 
influence of extreme outliers continuous variables have been winsorized at the 1st and 
99th percentile (fractions between 0 and 1), where indicated by the †-symbol. Absolute 
values of t-statistics are in parentheses below the corresponding coefficient estimates. 
***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively.
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Table 2-8.  Marginal effects of multinomial logit model. 
  (1)   (2)   (3)   (4)   (5)   
  (0,1) Years   [1,5) Years   [5,10) Years   [10,20) Years   [20,…) Years 

Moodys BBB-AAA 30Y 0.019 *** 0.089 *** 0.047 *** 0.020 
 

-0.176 *** 

 
(4.98) 

 
(5.92) 

 
(2.62) 

 
(1.01) 

 
(7.58) 

 
 

[0.00] 
 

[0.02] 
 

[0.02] 
 

[0.02] 
 

[0.02] 
 Termstructure 10y-6mth -0.003 ** -0.014 *** -0.007 

 
0.004 

 
0.020 *** 

 
(2.53) 

 
(3.77) 

 
(1.59) 

 
(0.70) 

 
(3.72) 

 
 

[0.00] 
 

[0.00] 
 

[0.00] 
 

[0.01] 
 

[0.01] 
 TSY20 0.344 *** 0.674 ** 0.859 ** 0.692 * -2.569 *** 

 
(4.70) 

 
(2.42) 

 
(2.48) 

 
(1.74) 

 
(5.46) 

 
 

[0.07] 
 

[0.28] 
 

[0.35] 
 

[0.40] 
 

[0.47] 
 Observations 4287   4287   4287   4287   4287   

This table presents marginal effects estimates for the multinomial logit model in 
Table 2-7. The marginal effects are evaluated at the mean values for firms rates A-AAA. 
***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively.
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Table 2-9.  Logit models of issuance. 
  (1)   (2)   (3)   (4)     
  ST Rated   LT Rated   LT Rated   LT-Issuer   

L1 TSY1 Avg. 12m 11.306 
       

 
(1.55) 

       L1 TSY20 Avg. 12m 
  

-6.973 * -1.179 
 

-2.144 
 

   
(1.80) 

 
(0.29) 

 
(0.51) 

 L1 A-Rating x TSY20 Avg. 12m 
    

-7.731 *** -8.023 *** 

     
(2.84) 

 
(2.87) 

 L1 Termstructure 10y-6mth Avg. 12m -0.074 
 

0.067 
 

0.109 * 0.093 
 

 
(0.66) 

 
(1.28) 

 
(1.66) 

 
(1.37) 

 L1 A-Rating x Termstructure 10y-6mth Avg. 12m 
   

-0.099 
 

-0.087 
 

     
(1.42) 

 
(1.21) 

 L1 Moodys BBB-AAA30Y Avg. 12m -0.123 
 

-0.937 *** -0.938 *** -0.902 *** 

 
(0.23) 

 
(3.57) 

 
(3.03) 

 
(2.83) 

 L1 A-Rating x Moodys BBB-AAA30Y Avg. 12m 
   

0.221 
 

0.267 
 

     
(0.74) 

 
(0.87) 

 L1 Total GDP 4Q Growth 3.053 
 

-11.187 *** -10.603 *** -9.643 *** 

 
(0.47) 

 
(3.34) 

 
(3.16) 

 
(2.82) 

 L1 A Rating or Higher 
    

0.946 ** 0.740 * 

     
(2.28) 

 
(1.74) 

 L1 IG Rating Dummy -0.131 
 

1.472 *** 
    

 
(0.69) 

 
(9.50) 

     L1 Log(MV of Equity) † 0.056 
 

0.599 *** 0.673 *** 0.365 *** 

 
(0.95) 

 
(17.66) 

 
(20.26) 

 
(9.93) 

 L1 Market-Debt Ratio † 0.126 
 

0.570 * -0.014 
 

-0.610 * 

 
(0.29) 

 
(1.79) 

 
(0.05) 

 
(1.84) 

 L1 EBIT to Total Assets † -0.510 
 

2.186 *** 2.195 *** 2.108 *** 

 
(0.69) 

 
(3.20) 

 
(3.30) 

 
(3.00) 

 L1 Value Weighted Asset Maturity † -0.010 
 

0.032 *** 0.033 *** 0.019 ** 

 
(0.63) 

 
(4.00) 

 
(4.07) 

 
(2.29) 

 L1 Market to Book Ratio † 0.022 
 

-0.344 *** -0.446 *** -0.351 *** 

 
(0.24) 

 
(5.37) 

 
(6.87) 

 
(5.23) 

 L1 Dividend Dummy 0.080 
 

0.261 ** 0.632 *** 0.106 
 

 
(0.45) 

 
(2.15) 

 
(5.35) 

 
(0.88) 

 L1 STD EBIT Growth 2DSIC † 0.683 
 

0.595 
 

0.549 
 

0.355 
 

 
(0.95) 

 
(1.48) 

 
(1.35) 

 
(0.85) 

 Constant -11.269 ** -7.781 *** -8.123 *** -2.705 ** 

 
(2.28) 

 
(7.87) 

 
(8.14) 

 
(2.31) 

 5-Year FE & Industry FE Yes 
 

Yes 
 

Yes 
 

Yes 
 Pseudo R-Square 0.027 

 
0.198 

 
0.188 

 
0.065 

 Observations 17765   18170   18170   7134   

This table presents logit models for short-term and long-term debt issuance and the 
corresponding marginal effects. The sample is taken from Compustat for all rated US 
firms that issued non-revolving debt as identified in our original sample. Capital 
structure variables and credit market variables are lagged by one year. Column (1) 
presents results where the dependent variable takes on a value of 1 if the year was one 
in which short-term debt was issued, (0,1]Y, but not long-term debt, [20,...)Y. For 
Columns (2)-(4) the dependent variable takes on a value of 1 if the year was one in 
which long-term debt was issued. For Column (4) the sample has been further reduced 
to firms that issued long-term debt at any point in our sample. Continuous variables 
have been winsorized at the 1st and 99th percentile (fractions between 0 and 1), where 
indicated by the †-symbol. Absolute values of t-statistics are in parentheses below the 
corresponding coefficient estimates. ***, **, and * denote significance at the 1%, 5%, 
and 10% levels, respectively.
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Table 2-10.  Marginal effects of logit model. 
  (1)   (2)   (3)   (4)     
  ST Rated   LT Rated   LT Rated   LT-Issuer   

L1 TSY1 Avg. 12m 0.139 
       

 
(1.54) 

       L1 TSY20 Avg. 12m 
  

-0.611 * -0.793 ** -1.368 ** 

   
(1.80) 

 
(2.15) 

 
(2.40) 

 L1 Termstructure 10y-6mth Avg. 12m -0.001 
 

0.006 
 

0.001 
 

0.001 
 

 
(0.66) 

 
(1.28) 

 
(0.17) 

 
(0.10) 

 L1 Moodys BBB-AAA30Y Avg. 12m -0.002 
 

-0.082 *** -0.064 ** -0.086 ** 

 
(0.23) 

 
(3.59) 

 
(2.44) 

 
(2.12) 

 Observations 4761   4879   4879   3548   

This table presents marginal effects estimates for the logit models estimated in 
Table 2-9. The marginal effects are evaluated at the mean values for firms rates A-AAA. 
***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively.
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Table 2-11.  Annual change in total debt. 
  (1)   (2)   (3)   
  Rated   Rated   LT-Issuer   

L1 TSY20 Avg. 12m -0.184 ** 0.106 
 

0.123 
 

 
(2.30) 

 
(1.16) 

 
(1.12) 

 L1 A-Rating x TSY20 Avg. 12m 
  

-1.069 *** -0.708 *** 

   
(7.75) 

 
(5.06) 

 L1 Termstructure 10y-6mth Avg. 12m -0.011 *** -0.011 *** -0.011 *** 

 
(8.17) 

 
(6.50) 

 
(4.66) 

 L1 A-Rating x Termstructure 10y-6mth Avg. 12m 
  

0.001 
 

0.002 
 

   
(0.66) 

 
(0.80) 

 L1 Moodys BBB-AAA30Y Avg. 12m 0.014 * 0.018 ** 0.019 
 

 
(1.93) 

 
(2.01) 

 
(1.45) 

 L1 A-Rating x Moodys BBB-AAA30Y Avg. 12m 
  

-0.015 
 

-0.024 * 

   
(1.33) 

 
(1.71) 

 L1 Total GDP 4Q Growth 0.724 *** 0.699 *** 0.571 *** 

 
(8.09) 

 
(7.65) 

 
(5.34) 

 L1 A Rating or Higher 
  

0.109 *** 0.094 *** 

   
(5.96) 

 
(4.54) 

 L1 IG Rating Dummy -0.003 
     

 
(0.53) 

     L1 Market to Book Ratio † 0.041 *** 0.041 *** 0.019 *** 

 
(9.00) 

 
(9.06) 

 
(3.67) 

 L1 EBIT to Total Assets † 0.109 *** 0.107 *** 0.134 *** 

 
(4.73) 

 
(4.62) 

 
(3.82) 

 L1 PPE to TA † 0.002 
 

0.011 
 

-0.045 
 

 
(0.07) 

 
(0.42) 

 
(1.44) 

 L1 Book-Debt Ratio † -0.582 *** -0.590 *** -0.373 *** 

 
(24.15) 

 
(24.47) 

 
(11.28) 

 L1 Dividend Dummy 0.031 *** 0.030 *** 0.008 
 

 
(4.02) 

 
(3.95) 

 
(0.59) 

 L1 Log(Sale) † -0.094 *** -0.093 *** -0.052 *** 

 
(16.84) 

 
(17.06) 

 
(7.46) 

 L1 CAPEX to Total Assets † 0.445 *** 0.448 *** 0.464 *** 

 
(8.87) 

 
(8.93) 

 
(6.15) 

 Constant 0.869 *** 0.838 *** 0.512 *** 

 
(16.99) 

 
(16.54) 

 
(6.54) 

 Adj. R-Square 0.241 
 

0.244 
 

0.138 
 Observations 19182   19182   7397   

This table presents linear models, that account for firm fixed-effects, where the 

dependent variable is the change in total debt over lagged total assets  
       

    
, 

(winsorized at the 1% and 99% level). The sample is annual data taken from Compustat 
for all rated US firms that issued non-revolving debt as identified in our original sample. 
Capital structure variables and credit market variables are lagged by one year. Columns 
(1)-(3) present results for all firms with an S&P credit rating. Column (3) presents results 
for firms with an S&P credit rating that issued long-term debt at any point in our sample 
period. A-Rating is an indicator variable that takes on a value of 1 if the firm has an S&P 
credit rating of 'A-' or higher. Continuous variables have been winsorized at the 1st and 
99th percentile (fractions between 0 and 1), where indicated by the †-symbol. Absolute 
values of t-statistics are in parentheses below the corresponding coefficient estimates 
and standard errors have been clustered by firm. ***, **, and * denote significance at the 
1%, 5%, and 10% levels, respectively.
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Table 2-12.  Event study – relative changes in yields around Treasury announcement. 
  (1)   (2)   (3)   
  10 Year   20 Year   30 Year   

Cummulative Abnormal Returns 0.030 
 

0.022 
 

0.056 
 T-Statistic    1.103 

 
1.067 

 
2.997 *** 

P-Value      0.271   0.287   0.003   

This table presents the results of an event study on the relative changes in daily yields 

 
       

    
 of various U.S. Treasury securities. The event study has been conducted 

following Chapter 4 of Campbell, Lo, and MacKinlay (1997) and estimates cumulative 
abnormal returns for constant return models. The estimation window constitutes 247 
business days and ranges from 10/31/2000 to10/26/2001. The event window constitutes 
5 business days and ranges from 10/29/2001 to 11/02/2001. The constant return 
models are estimated for 10, 20, and 30 year constant maturity Treasury rates as 
indicated in the corresponding columns. ***, **, and * denote significance at the 1%, 5%, 
and 10% levels, respectively.
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Table 2-13.  Natural experiment – all issues. 
  (1)   (2)   (3)   (4)   

Qtr. Mean TSY20 0.039 
 

0.965 
 

-0.654 
 

0.471 
 

 
(0.02) 

 
(0.44) 

 
(0.28) 

 
(0.18) 

 Qtr. Mean Spread Moodys BBB-AAA 30Y              
 

             
 

0.022 
 

0.033 
 

 
             
 

             
 

(0.38) 
 

(0.58) 
 Qtr. Mean Termstructure 10y-6mth              

 
             
 

0.017 
 

0.018 
 

 
             
 

             
 

(0.64) 
 

(0.67) 
 Year [2002,...) Dummy 0.245 ** 0.235 ** 0.188 

 
0.171 

 
 

(2.22) 
 

(2.11) 
 

(1.32) 
 

(1.17) 
 Time Trend              

 
0.001 

 
             
 

0.002 
 

 
             
 

(0.69) 
 

             
 

(0.85) 
 Constant 0.569 *** 0.427 

 
0.603 ** 0.420 

 
 

(3.14) 
 

(1.51) 
 

(2.40) 
 

(1.30) 
 R-Square 0.230 

 
0.237 

 
0.239 

 
0.247 

 Observations 92   92   92   92   

This table presents results of ordinary least squares regressions on the long-term debt 
composition of new debt issues to estimate the effect of the U.S. Treasury's decision to 
suspend the issuance of long-term bonds. The dependent variable is the quarterly 
fraction of total proceeds raised from new issues with maturities in [30,…) years to total 
proceeds raised from new issues with maturities [20,…) years. Time Trend is calculated 
as (issue quarter - 187). The sample consists of all U.S. Dollar denominated debt issues 
(excluding credit lines) by public U.S. companies and is obtained from SDC and 
Dealscan. All models calculate heteroskedasticity-robust standard errors. Absolute 
values of t-statistics are presented in parentheses below the corresponding coefficient 
estimates. ***, **, and * denote significance at the 1%, 5%, and 10% levels, 
respectively. 
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Table 2-14.  Natural experiment – issues rated A-AAA. 
  (1)   (2)   (3)   (4)   

Qtr. Mean TSY20 1.202 
 

0.488 
 

1.023 
 

0.546 
 

 
(0.73) 

 
(0.25) 

 
(0.41) 

 
(0.21) 

 Qtr. Mean Spread Moodys BBB-AAA 30Y              
 

             
 

0.060 
 

0.056 
 

 
             
 

             
 

(0.98) 
 

(0.92) 
 Qtr. Mean Termstructure 10y-6mth              

 
             
 

0.009 
 

0.008 
 

 
             
 

             
 

(0.27) 
 

(0.25) 
 Year [2002,...) Dummy 0.292 *** 0.300 *** 0.256 * 0.263 * 

 
(2.69) 

 
(2.71) 

 
(1.78) 

 
(1.77) 

 Time Trend              
 

-0.001 
 

             
 

-0.001 
 

 
             
 

(0.52) 
 

             
 

(0.35) 
 Constant 0.490 *** 0.600 ** 0.447 * 0.525 * 

 
(2.75) 

 
(2.32) 

 
(1.70) 

 
(1.73) 

 R-Square 0.173 
 

0.176 
 

0.184 
 

0.186 
 Observations 91   91   91   91   

This table presents results of ordinary least squares regressions on the long-term debt 
composition of new debt issues to estimate the effect of the U.S. Treasury's decision to 
suspend the issuance of long-term bonds. The dependent variable is the quarterly 
fraction of total proceeds raised from new issues with maturities in [30,…) years to total 
proceeds raised from new issues with maturities [20,…) years. Time Trend is calculated 
as (issue quarter - 187). The sample consists of all U.S. Dollar denominated debt issues 
(excluding credit lines) with a rating between A and AAA by public U.S. companies and 
is obtained from SDC and Dealscan. All models calculate heteroskedasticity-robust 
standard errors. Absolute values of t-statistics are presented in parentheses below the 
corresponding coefficient estimates. ***, **, and * denote significance at the 1%, 5%, 
and 10% levels, respectively. 
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Table 2-15.  Natural experiment – issues rated BBB. 

 
(1) 

 
(2) 

 
(3) 

 
(4) 

 Qtr. Mean TSY20 -5.516 
 

-3.911 
 

-6.274 
 

-4.714 
 

 
(1.62) 

 
(1.01) 

 
(1.47) 

 
(1.02) 

 Qtr. Mean Spread Moodys BBB-AAA 30Y              
 

             
 

-0.041 
 

-0.030 
 

 
             
 

             
 

(0.48) 
 

(0.35) 
 Qtr. Mean Termstructure 10y-6mth              

 
             
 

0.013 
 

0.014 
 

 
             
 

             
 

(0.36) 
 

(0.41) 
 Year [2002,...) Dummy -0.126 

 
-0.143 

 
-0.160 

 
-0.184 

 
 

(0.56) 
 

(0.65) 
 

(0.6)0 
 

(0.70) 
 Time Trend              

 
0.003 

 
             
 

0.003 
 

 
             
 

(0.89) 
 

             
 

(0.87) 
 Constant 1.191 *** 0.941 ** 1.289 *** 1.031 * 

 
(3.30) 

 
(2.00) 

 
(2.83) 

 
(1.90) 

 R-Square 0.135 
 

0.145 
 

0.138 
 

0.147 
 Observations 84   84   84   84   

This table presents results of ordinary least squares regressions on the long-term debt 
composition of new debt issues to estimate the effect of the U.S. Treasury's decision to 
suspend the issuance of long-term bonds. The dependent variable is the quarterly 
fraction of total proceeds raised from new issues with maturities in [30,…) years to total 
proceeds raised from new issues with maturities [20,…) years. Time Trend is calculated 
as (issue quarter - 187). The sample consists of all U.S. Dollar denominated debt issues 
(excluding credit lines) with a rating of BBB by public U.S. companies and is obtained 
from SDC and Dealscan. All models calculate heteroskedasticity-robust standard errors. 
Absolute values of t-statistics are presented in parentheses below the corresponding 
coefficient estimates. ***, **, and * denote significance at the 1%, 5%, and 10% levels, 
respectively. 
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Figure 2-1.  Monthly time series of TSY1 and TSYMAT. This figure presents the monthly 
time series of the fraction Treasury securities maturing in over one year 
(TSY1) and compares it to the value-weighted average maturity of 
outstanding Treasury debt (TSYMAT).
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Figure 2-2.  Monthly time series of TSY5 and TSYMAT. This figure presents the monthly 
time series of the fraction Treasury securities maturing in over five years 
(TSY5) and compares it to the value-weighted average maturity of 
outstanding Treasury debt (TSYMAT).
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Figure 2-3.  Monthly time series of TSY20 and TSYMAT. This figure presents the 
monthly time series of the fraction Treasury securities maturing in over twenty 
years (TSY20) and compares it to the value-weighted average maturity of 
outstanding Treasury debt (TSYMAT).



 

70 

 

Figure 2-4.  Monthly time series of TSY20 and TSYGDP. This figure presents the 
monthly time series of the fraction Treasury securities maturing in over twenty 
years (TSY20) and compares it to the fraction of total Treasury debt, as 
measured by outstanding principal, divided by GDP (TSYGDP).
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Figure 2-5.  Average composition of long-term debt issues around Treasury event. This 
figure represents the 4-year means for the annual fraction of total debt issued 
with maturities in [30,…) years to total debt issued with maturities in [20,…) 
years. The sample is broken down into debt issues with a rating between A 
and AAA and issues with a rating of BBB. Means are calculated over the 
period of 1998-2001 and over the period of 2002-2005 respectively. 
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CHAPTER 3 
DEBT SPECIALIZATION AND CREDITOR CONCENTRATION 

Motivation 

Why do some firms rely almost exclusively on one type of debt (for example 

unsecured public debt) while others diversify across as number of different types of 

debt? Rauh and Sufi (2010) use a sample of publicly traded firms with rated debt 

outstanding and find that corporate debt structure varies across credit quality, with 

investment grade rated firms borrowing mostly senior-unsecured debt from arms-length 

sources, whereas lower rated firms on average tend to have multi-tiered debt structures, 

both in terms of the number of different classes as well as their priority structure.1 

Moreover, they find that in response to rating downgrades, firms tend to diversify their 

funding sources. In contrast, a recent study by Colla, Ippolito, and Li (2013) finds that 

the propensity to borrow primarily through one class of debt is not just limited to highly 

rated firms, and that a substantial number of unrated and lower rated companies exhibit 

a considerable degree of “debt specialization” as well. Colla, Ippolito, and Li (2013) use 

debt specialization as a proxy for creditor concentration and argue that debt 

specialization is associated with lower costs of financial distress. However, if 

specialization is associated with lower distress costs, as Colla, Ippolito, and Li (2013) 

argue, why do companies appear to migrate towards more complex debt structures 

following a ratings downgrade? 

In this paper we attempt to explain these seemingly conflicting patterns in debt 

specialization. We begin by distinguishing debt specialization, as measured by the 

                                            
1
 Rauh and Sufi (2010) argue that their empirical results are in line with theoretical models of credit quality 

and debt structure such as Park (2000). In these models lower rated firms can only obtain external 
financing if a senior claimant monitors the borrower, but at the same time monitoring incentives can be 
preserved by only holding a limited amount of the overall capital structure. 
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number of different classes of debt a firm uses, from creditor concentration, as 

measured by the number of lenders within a class of debt. We show that empirically 

specialization and concentration are only loosely correlated. For example, as firms shift 

from public debt to intermediated bank debt, their degree of specialization may decline 

while their creditors’ holdings become more concentrated. We next examine the 

relationship between financial distress costs and both debt specialization and creditor 

concentration. The hypothesis that companies specialize in order to mitigate the costs 

associated with distress by reducing the amount of different debt classes in their capital 

structure is motivated by the literature on troubled debt restructurings. For instance, 

Asquith, Gertner, and Scharfstein. (1994) hypothesize that firms with more complex 

debt structures are more difficult to restructure outside of bankruptcy because of hold-

out problems and incentive conflicts between different creditor classes. Such conflicts 

across different debt classes can arise because unimpaired senior or secured lenders 

often have little incentive to renegotiate outside of Chapter 11, as any concessions they 

make effectively constitute a wealth transfer to more junior claim holders. 

Creditor concentration is also likely to be an important driver of financial distress 

costs as free rider and hold-out problems make dispersedly held claims difficult to 

restructure outside of bankruptcy. Consistent with this argument, studies by Gilson, 

John, and Lang (1990) as well as by Gertner and Scharfstein (1991) provide evidence 

that, conditional on financial distress, firms with dispersedly held public bonds are less 

likely to restructure their claims outside of bankruptcy than firms that rely primarily on 

bank debt. However, Demiroglu and James (2013) provide evidence that hold-out 
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problems make dispersedly held senior bank claims even more difficult to restructure 

outside of bankruptcy than public debt. 

To empirically examine the relationship between financial distress costs and debt 

structure we rely on two datasets which have both been augmented with detailed debt 

structure and priority information for non-financial U.S. public firms obtained from S&P 

Capital IQ for the period of 2002 through 2011. The first dataset consists of detailed 

lender information for a large sample of syndicated and single-lender loans from 

Thomson Reuters LPC Dealscan at their origination, while the second dataset is panel 

data containing detailed annual financial information from Compustat. Using these two 

datasets we are able to distinguish between debt specialization and creditor 

concentration. 

We begin by analyzing the relationship between debt specialization and creditor 

concentration using the dataset on loan origination from Dealscan. Specifically, we 

examine this relationship by estimating both linear and nonlinear models of bank loan 

creditor concentration at the origination of the loan. As outlined in the following section, 

we follow Colla, Ippolito, and Li (2013) and use as our primary measure of debt 

specialization an indicator variable (Excl90) that takes on a value of one if at least 90% 

of a firm’s debt structure is comprised of one class of debt.2 In order to measure creditor 

concentration we construct two different measures using the Dealscan database: the 

                                            
2
 Specifically, as outlined in the Data section, the classes of debt that Capital IQ distinguishes are 

commercial paper, drawn credit lines, term loans, senior bonds, subordinated bonds, capital leases, and 
other debt. 
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number of lenders in a loan syndicate and whether or not a loan package contains an 

institutional loan tranche (identified as Term B Loans).3 4 

Overall we find that debt specialization is not highly correlated with lender 

concentration. Indeed, we find no statistically significant relationship between 

specialization and creditor concentration for investment grade rated firms nor for 

unrated or below investment grade rated firms once other firm characteristics and loan 

characteristics are controlled for. Specifically, we find that neither the syndicate size nor 

the likelihood of issuing an institutional loan tranche are significantly impacted by a 

firm’s degree of debt specialization, as measured by Excl90. Furthermore, as we 

discuss in our empirical analyis, this finding is robust to alternative measures of debt 

specialization, such as the normalized Herfindahl-Hirschman Index (HHI) (also used by 

Colla, Ippolito, and Li (2013)) as well as the fraction of bank and other debt claims. The 

lack of a positive correlation between debt specialization and creditor concentration 

suggests that any test of whether reliance on one debt class is driven by lowering 

distress costs needs to include measures of creditor concentration in order distinguish 

between the effects that result from a reduction in the number of outstanding debt 

classes and the effects that are driven by greater creditor concentration. 

If distress costs are a primary driver of corporate debt structure choices, we 

would expect companies to shift their debt structures away from dispersedly held public 

debt towards more concentrated intermediated bank debt in response to declining 

                                            
3
 This classification is motivated by Standard & Poor’s Guide to the U.S. Loan Market (2012) which 

argues that Term B loans are typically held by institutional investors. Moreover, Nadauld and Weisbach 
(2012) document that Term Loan B facilities are significantly more likely to be securitized through CLOs 
than their pro-rata counterparts. 

4
 An additional measure would be a Herfindahl index of ownership using the fractions of the loans held by 

different lenders. Unfortunately, Dealscan’s coverage of lender shares is not very extensive. 



 

76 

operating performance well before the onset of financial distress. We examine this 

question by following an approach similar to Rauh and Sufi (2010) and focusing on firms 

whose debt structure changes substantially but whose leverage ratios remain relatively 

constant. Specifically, using data from Compustat and Capital IQ we identify firms that 

have a long-term credit rating by S&P and that shift from relying primarily on dispersedly 

held public debt to bank debt.5 A rated company is defined as making a large major 

change if its annual change in the fraction of public debt is in the lowest decile and was 

compensated by at least 90% through a corresponding increase in the fraction of bank 

debt. 

Consistent with the idea that firms shift away from dispersedly held debt towards 

more concentrated intermediated bank debt in response to deteriorating operating 

performance well outside of states of severe financial distress, we find that EBITDA to 

sales growth is negatively and significantly related to the likelihood of a firm shifting 

away from public debt towards more bank debt. We further document that this increase 

in bank debt mostly happens through intermediated bank debt (non-institutional bank 

debt) as over 80% of the firms that switch to more bank debt do not issue institutional 

Term B loans in the year of the shift. However, one concern with using EBITDA to sales 

growth to analyze changes in corporate debt structures is that changes in operating 

performance are unlikely to be exogenous in the context of corporate debt composition 

choice. We address this concern by estimating an instrumental variable probit model in 

which we use the annual average of monthly returns of a trade weighted U.S. Dollar 

                                            
5
 We use the presence of a credit rating as a proxy for whether a firm has public debt outstanding. For 

rated firms we define dispersedly held public debt to be the sum of senior bonds, subordinated bonds and 
commercial paper. We further define bank debt as the sum of drawn credit lines and term loans. 
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index (TXWEB) as well as the annual average of monthly returns of an economic policy 

uncertainty index (EPU) as instruments for EBITDA to sales growth. In line with the 

above results, we find a significant and negative relationship between the likelihood of 

shifting from public debt towards more bank debt and the instrument when 

instrumenting EBITDA to sales growth with TXWEB and EPU. 

We next examine whether debt specialization is associated with lower costs of 

distress and whether this relationship is stronger for companies with more concentrated 

creditor holdings. To measure costs of distress we follow an approach similar to Opler 

and Titman (1994) and identify industries that have experienced economic distress, as 

measured by steep annual declines in the median industry stock price and negative 

median annual sales growth. We then investigate whether differences in debt structure 

composition and creditor concentration prior to the distress period are related to 

operating performance during the distress period. We measure operating performance 

similar to Andrade and Kaplan (1998) through industry adjusted growth in EBITDA to 

sales, capital expenditures to sales, as well as asset growth. 

Because coverage in Capital IQ only begins in 2002, the majority of firm-years 

based on this definition of distressed industries are clustered within the 2008 to 2009 

period when solely relying on Capital IQ data. This is concerning, since relying 

exclusively on bank debt might make firms’ economic performance more vulnerable to 

crises in the banking system, as lenders might be unable or unwilling to accommodate 

borrowers facing economic distress by extending new debt financing to them or by 

renegotiating the terms of existing debt contracts. For instance, Cornett et al. (2011) 

document that as liquidity dried up during the recent financial crisis, banks that were 
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more exposed to liquidity risk significantly reduced their lending activities. Moreover, a 

study by Santos (2011) provides evidence that the large losses experienced by banks 

during the financial crisis led them to be more restrictive in their corporate lending. 

Therefore, in order to extend the sample we use the fraction of floating rate debt, 

measured as the fraction of long-term debt that is tied to the prime rate from Compustat, 

as a proxy variable for the fraction of bank debt within a firm’s debt structure. As 

discussed below, this approach is motivated by the fact that about 97% of loans in 

Dealscan over our sample period were floating rate, compared to 90% of public bond 

issues being fixed rate.6 Additionally, when estimating a simple model for the fraction of 

bank debt in firms’ debt structures, as measured by Capital IQ over the 2002 to 2011 

period, the fraction of floating rate debt alone explains about 90% of the model’s 

variation as measured by its normalized partial   . Furthermore, using the fraction of 

floating rate debt as a proxy for bank debt allows us to extend the sample period from 

1999 to 2011. In order to measure bank creditor concentration prior to the distress 

period we control for whether a firm issued an institutional bank loan in any of the three 

years prior to the industry wide downturn. 

Our results are consistent with the hypothesis that debt specialization 

accompanied by greater creditor concentration is associated with lower distress costs. 

Using the fraction of floating rate debt as a proxy for the fraction of bank debt, we find 

that among non-investment grade rated firms (i.e. unrated and below investment grade 

rated) prior to the financial crisis of 2008, those which rely exclusively on intermediated 

bank debt prior to the distress period recover significantly faster from industry wide 

                                            
6
 The figure for public bonds is obtained from the SDC Platinum Database used in Chapter 2 of this 

dissertation. 
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downturns than those with more diversified debt structures or firms that rely more 

heavily on institutional bank debt.7 8 For instance, prior to the financial crisis firms 

relying solely on floating rate debt are about 16% more likely to experience above 

industry median EBITDA to sales growth following an industry wide downturn than firms 

which rely exclusively on fixed rate debt. Furthermore, we document that the likelihood 

of above industry median CAPX to sales growth is about 11% greater for firms which 

rely exclusively on floating rate debt than for those that rely on fixed rate debt. 

Moreover, consistent with the idea that specialization in dispersedly held debt by itself 

does not mitigate hold-out problems and incentive conflicts between lenders, we find no 

statistically significant difference in the likelihood of above industry median EBITDA to 

sales growth or CAPX to sales growth, between firms that issue institutional term loans 

and firms that do not rely on floating rate debt at all. 

Consistent with the notion that reliance on bank debt might expose borrowers to 

bank solvency or liquidity shocks, our results further indicate that while firms that 

specialize in intermediated bank debt, as measured by the fraction of floating rate debt 

for firms that do not issue institutional term loans, tend to recover faster from industry 

wide downturns prior to the financial crisis, this is no longer the case during the financial 

crisis of 2008 and 2009. Specifically, for firms facing industry wide distress between 

2008 and 2009 we find no statistically significant difference in the likelihood of above 

industry median EBITDA to Sales growth, above industry median CAPX to sales 

                                            
7
 We use the year 2008 as the cutoff for the financial crisis based on the findings by Ivashina and 

Scharfstein (2010) who document that new loan issuance contracted dramatically beginning with the first 
quarter of 2008. 

8
 Throughout this paper we will refer to unrated firms and firms rated below investment grade collectively 

as non-investment grade rated firms or lower rated firms. 
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growth, or above industry median asset growth, between firms that rely exclusively on 

floating rate debt and those that do not. 

Overall this study contributes to the literature on debt structure in several ways. 

First, our results indicate that there is little empirical support that debt specialization is a 

proxy for measures of creditor concentration and thus, specialization alone is unlikely to 

mitigate conflicts between creditors of the same debt class. Second, we document that 

firms tend to shift from dispersedly held debt to more concentrated debt as a result of 

declining operating performance well before suffering from severe financial distress. 

Third, our findings indicate that debt specialization in and of itself does not appear to 

mitigate distress costs, as measured by industry adjusted operating performance during 

industry wide downturns, unless specialization is accompanied by greater creditor 

concentration. Lastly, we provide evidence consistent with the idea that firms 

specializing in bank debt were exposed to the recent banking crisis and recovered 

slower from industry wide downturns than prior to the financial crisis. 

Data 

The basic data for this study are panel data obtained from the Compustat 

Fundamental Annual file for a large sample of U.S. public firms over the period from 

2002 to 2011 and, as outlined below, they are subsequently augmented with annual 

information on debt structure and debt priority from S&P Capital IQ as well as with 

measures of debt concentration from Thomson Reuters LPC Dealscan.9 Our choice of 

sample period is driven by the fact that coverage of debt structure information by Capital 

IQ is limited before 2002. To ascertain that our results are not driven by firms with 

                                            
9
 Table A-2 in the appendix contains a full description of all the variables used in the empirical section. 
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limited access to capital markets, we restrict this sample to companies with positive total 

debt and at least $100 million in total assets and $10 million in sales (measured in 2011 

dollars). While about 55% of firms with assets of less than $100mn specialize, most of 

them specialize in bank debt or capital leases, almost half of them have interest 

coverage ratios below one, and given their size they are unlikely to have access to 

public debt markets or syndicated loans.10 Furthermore, following prior literature on 

capital structure we exclude financial firms (SIC codes 6000-6999) and utilities (SIC 

codes 4900-4999) due to the regulatory restrictions that may influence the debt 

structure choices of firms in these industries. We account for inflation by adjusting all 

dollar amounts to 2011 dollars using the Bureau of Labor Statistics’ consumer price 

index (all urban consumers), unless specifically mentioned otherwise. 

Debt Structure and Measures of Debt Specialization 

We augment the data from Compustat with firm-level data on debt structure 

obtained from Capital IQ. As Colla, Ippolito, and Li (2013) discuss, and following their 

notation, Capital IQ distinguishes between seven mutually exclusive debt types: 

commercial paper (CP), drawn credit lines (DC), term loans (TL), senior bonds and 

notes (SBN), subordinated bonds and notes (SUB), capital leases (CL), and other debt 

(Other). Following Colla, Ippolito, and Li (2013), we discard observations for which the 

difference in total debt between Compustat and Capital IQ exceeds 10% of total debt 

                                            
10

 Between 2002 and 2009 the median size for syndicated loans to non-investment grade rated U.S. 
industrial firms covered by Dealscan was about USD 100mn with only 25% of loans being below USD 
30mn. For institutional term loans the median size was about USD 200mn with about 13% being below 
USD 30mn. For public issues covered by SDC the median issue size was USD 270mn. 
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(about 15% of observations).11 Additionally, we discard observations for which the sum 

of the seven debt fractions is not between 0.98 and 1.02 (about 10% of observations). 

Similar to Colla, Ippolito, and Li (2013) our main measure of debt specialization is 

an indicator variable of specialization Excl90 that takes on a value of one if a firm 

obtains more than 90% of its debt financing from one debt type alone. We also use their 

second measure of debt specialization which is the normalized Herfindahl-Hirschman 

Index (HHI) defined as: 
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The HHI is normalized between zero and one and higher values of the HHI indicate 

firms’ tendencies for specialization. 

Loan-level Measures of Creditor Concentration 

In order to examine the relationship between debt specialization and measures of 

debt concentration we merge the annual financial and debt structure data from 

Compustat and Capital IQ with detailed loan-level information for a large sample of 

single lender and syndicated loans originated between 2002 and 2011 from Thomson 

Reuters LPC Dealscan. This merge is conducted using a link-file based on Chava and 
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 Specifically, we discard observations for which  
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Roberts (2008).12 Dealscan also provides deal-level information on loans that are 

negotiated and grouped together as part of one loan package. For the purpose of this 

study, we focus on term loans and revolvers from completed and closed deals and 

discard observations with missing information on syndicate composition, loan amount, 

maturity, and whether the loan is secured (about 25% of observations). 

Using the information on syndicate members at loan origination provided by 

Dealscan we create two different measures of debt concentration: the number of 

syndicate members at origination of the loan and whether a deal contains at least one 

institutional loan tranche identified as Term Loan B facilities (including term loan 

facilities modified with a letter different than A). While the first measure is a 

straightforward measure of creditor dispersion the second measure is motivated by the 

fact that Term B loans are typically marketed to non-bank institutional investors whereas 

revolving lines of credit and Term A loans are typically held by banks and finance 

companies.13 Furthermore, as research by Nadauld and Weisbach (2012) suggests, 

Term Loan B facilities are significantly more likely to be securitized through CLOs than 

credit lines or non-institutional term loans.14 

Major Shifts in Debt Structure and Creditor Structure 

To examine whether firms substantially shift their debt structures away from 

dispersedly held debt towards more concentrated creditor structures as a result of 

                                            
12

 We are grateful to Michael Roberts for providing the University of Florida with an updated version of 
this link file. 

13
 See for instance Standard & Poor’s Guide to the U.S. Loan Market (2012) for a discussion of different 

loan types and the types of investors to which they are marketed. 

14
 An additional measure would be a Herfindahl index of ownership using the fractions of the loans held 

by different lenders. Unfortunately, Dealscan coverage of lender shares is not very extensive and would 
reduce the sample size by another 66%. 
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deteriorating operating performance we follow an approach similar to Rauh and Sufi 

(2010). Specifically, we use the merged panel dataset of annual Compustat and Capital 

IQ data to analyze major shifts between public debt and bank debt for firms with 

relatively stable leverage ratios between 2003 and 2011. We restrict the sample to firms 

that have a long-term credit rating by S&P, since these are the most likely candidates to 

issue public debt or to have public debt outstanding, and for these rated firms we define 

public debt to be the sum of senior bonds, subordinated bonds and commercial paper. 

We similarly define bank debt as the sum of drawn credit lines and term loans. We 

define companies as having stable leverage ratios if the absolute value of their annual 

change in total debt over lagged total assets does not exceed 2.5%. We further identify 

firms with substantial shifts from dispersedly held debt to more concentrated debt if their 

annual change in the fraction of public debt is in the lowest decile and if at least 90% of 

that change is compensated by a corresponding increase in bank debt.15 For the 

companies that shift from public debt to bank debt we obtain information on whether this 

shift came as a result of early repurchases, scheduled principal payments, or firms 

exercising their right to call their outstanding bonds prior to maturity from their 10-K 

filings and reclassify observations that are a result of data misclassifications in Capital 

IQ as well as observations that are not a substitution between public and bank debt. 

Our primary measure of operating performance is the annual change (growth) in 

EBITDA to sales ratio.16 In order to ascertain that our results are not driven by large 

outliers in the EBITDA to sales growth variable we also measure operating performance 

                                            
15

 For robustness tests we define major shifts from bank debt to public debt in a similar manner. 

16
 Specifically: 
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through an indicator variable for whether firms experienced negative annual EBITDA to 

sales growth. However, as mentioned above, a further concern with the change in 

annual EBITDA to sales ratio is that it is unlikely to be exogenous in the context of debt 

composition choice. Therefore we use two macro-level variables as instruments for the 

growth in EBITDA to sales ratio: the annual average monthly returns of the Economic 

Policy Uncertainty Index (EPU) developed by Baker, Bloom, and Davis (2013), as well 

as the annual average monthly returns of the Broad Trade Weighted U.S. Dollar Index 

(TXWEB) from the Federal Reserve Bank of St. Louis’ website.17 

Distressed Industries and firm-level Measures of Creditor Concentration 

To analyze the relationship between debt specialization and creditor 

concentration with distress costs we use the panel dataset of Compustat data to identify 

firms in economically distressed industries. We follow a methodology similar to Opler 

and Titman (1994) by defining distressed industries for the years from 1999 through 

2009. We define industries by three-digit SIC codes and consider an industry to be 

distressed if the median annual stock return in CRSP was less than -20% and the 

median annual sales growth was negative. Furthermore, we restrict the sample to 

industries that have not experienced distress in the previous two years and for which 

there are at least five firms in Compustat for the corresponding year. We then further 

restrict the sample to unrated and below investment grade rated firms, and to firms that 

are not in Chapter 11 during the year of industry wide distress as identified by the 

UCLA-LoPucki Bankruptcy Research Database. Similar to Andrade and Kaplan (1998) 

we measure distress costs through changes in operating performance using industry 

                                            
17

 The data for the EPU Index were obtained from www.policyuncertainty.com and the data for the 
TXWEB Index were obtained from http://research.stlouisfed.org/fred2 

http://www.policyuncertainty.com/
http://research.stlouisfed.org/fred2
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adjusted changes in operating margins (EBITDA/Sales), capital expenditure margins 

(CAPX/Sales) as well as asset growth. Specifically, we analyze changes in operating 

performance from the year of industry distress to two years following distress and adjust 

these values by subtracting the corresponding industry median values.18 While these 

are indirect measures of distress costs they should capture whether companies are 

downsizing by selling assets or whether they are curtailing investment. 

However, using the above definition of industry distress and solely relying on 

measures of debt structure from Capital IQ results in a small sample of firms for which 

the years of industry wide distress are clustered within the 2008 to 2009 period. 

Therefore, instead of using debt structure data from Capital IQ we proxy for the fraction 

of bank debt in a firm’s debt structure by using the fraction of floating rate debt, 

measured as the fraction of long-term debt that is tied to the prime rate from Compustat. 

This approach allows us to extend the sample period to 1999 to 2009 and results in a 

larger sample of firm-years, 18% of which are in the 2008 to 2009 period. Furthermore, 

we proxy for dispersedly held institutional bank debt by identifying firms that issued 

Term B loans in the current fiscal year or in the previous two fiscal years by using the 

Dealscan database.19 

Empirical Analysis 

Descriptive Statistics 

Our basic sample consists of over 14,000 firm-year observations by about 2900 

individual companies for which we have detailed financial information from Compustat 
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 adjusted by median industry values. 

19
 Throughout this study we define Term B loans as all term loan facilities modified with a letter different 

than A. 
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and debt structure information from Capital IQ. Despite the longer time period this study 

covers, the sample is slightly smaller than the one by Colla, Ippolito, and Li (2013) 

because we restrict our sample to firms with assets of $100 million or more and sales of 

at least $10 million. As discussed in the previous section, we impose this size constraint 

in order to mitigate concerns that our results might be driven by firms with limited 

access to capital markets. Without the size constraint, and over the same time period, 

the number of observations would be comparable to theirs. Table 3-1 provides 

descriptive statistics concerning the financial characteristics as well as the debt 

structure and priority structure for the firms in our sample. In order to highlight the 

differences in debt structure between firms of different rating classes, we split the 

sample into firms with an investment grade credit rating (BBB or above), firms rated 

below investment grade (BB or below), and firms without a credit rating. 

Despite the difference in firm size our sample is comparable to the one Colla, 

Ippolito, and Li (2013) both in terms of the financial characteristics of sample firms as 

well as in terms of their debt structure characteristics. For instance, the financial 

characteristics displayed in Table 3-1, such as the average leverage ratio, profitability 

(measured by EBITDA to total assets), tangibility (measured by PPE to total assets) as 

well as the fraction of firms that pay dividends are similar to those reported by Colla, 

Ippolito, and Li (2013). Both the average and the median firm in our sample are far from 

being financially distressed as the median interest coverage ratios, as measured by 

EBITDA to interest expense, are over eleven for investment grade rated firms, almost 

four for below investment grade rated firms, and about nine for unrated firms. 
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Turning to debt structure and priority structure, Table 3-1 also displays 

descriptive statistics for the debt structure and priority structure of the different debt and 

priority classes identified by Capital IQ. Consistent with the findings of Rauh and Sufi 

(2010) investment grade rated firms rely heavily on arms-length sources of financing. 

For instance, the average investment grade rated company obtains almost 75% of its 

debt through senior bonds and almost all of its debt is equal in priority with an average 

of 92% being senior and unsecured. Moreover, the average non-investment grade rated 

firm seems to have a multi-tiered debt structure, both in terms of the classes of debt it 

employs as well as the priority structure of its different debt claims.20 Specifically, below 

investment grade rated firms, on average, obtain about 30% of debt their financing from 

bank debt, 40% from senior bonds and 20% from subordinated bonds. Unrated firms, 

on average, rely slightly more on bank financing and obtain about 50% of their debt 

from banks and about 26% and 7% from senior and subordinated bonds respectively. 

Furthermore, the average priority structure becomes more complicated as credit ratings 

decline, with almost half of the debt of lower rated firm being senior and secured, about 

40% senior unsecured, and the remainder coming from various kinds of subordinated 

debt classes. 

While the average and priority debt structure of firms in our sample is in line with 

the findings of Rauh and Sufi (2010), a substantial number of firms across the credit 

quality spectrum obtain their financing primarily through one form of debt. As shown in 

Table 3-1, over 42% of investment grade rated firms, about 35% of below investment 

grade rated firms, and about 55% of unrated firms obtain 90% or more of their debt from 

                                            
20

 We will refer to unrated firms and firms rated below BBB collectively as non-investment grade, or 
alternatively as firms of lower credit rating throughout this paper. 
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one debt class alone. Table 3-1 further breaks this tendency for specialization down by 

the individual debt classes as reported by Capital IQ. As can be seen, it is quite rare for 

highly rated firms to specialize in anything other than senior bonds. Indeed, almost 39% 

of investment grade rated firms obtain virtually all their debt financing from senior bonds 

alone. On the other hand, while a greater percentage of lower rated firms tend to 

specialize they also do so across a variety of different debt classes. While about 9% of 

all below investment grade rated firms and about 26% of all unrated firms do obtain 

90% or more of their debt financing in one form of bank debt, over 19% of below 

investment grade companies specialize in senior bonds and about 6% in subordinated 

bonds, whereas the corresponding percentages for unrated firms are 14% and 4% 

respectively. 

While it is the case that smaller firms and firms with less debt tend to be more 

likely to specialize, the different types of debt firms specialize in are not solely 

determined by firm size and leverage. When splitting the combined sample of below 

investment grade rated firms and unrated firms into size quartiles (based on total 

assets) and leverage quartiles (based on book-leverage) there is still considerable 

within-quartile variation in the types of debt firms specialize in. For instance, for the 

smallest size quartile about 30% of firms specialize in one form of bank debt while about 

15% specialize in senior bonds or subordinated bonds. For the largest size quartile the 

percentage of firms specializing in bank debt is about 9% while about 21% specialize in 

senior or subordinated bonds. The corresponding numbers for the first and fourth 

leverage quartile are of comparable magnitude. 
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The Relationship between Debt Specialization and Creditor Concentration 

As discussed earlier, we argue that unless debt specialization is positively 

correlated with creditor concentration, exclusively relying on one form of debt will not be 

sufficient to mitigate distress costs because conflicts within debt classes might still 

persist. However, there is no reason to assume that such a positive correlation actually 

exists given that companies specialize in a variety of different debt classes, some of 

which can have a highly dispersed creditor structure. In this subsection we analyze 

whether measures of debt specialization are indeed correlated with measures of 

creditor concentration. Our identification strategy relies on a detailed dataset of lender 

information from single-lender and syndicated loans at the time of their origination with 

which we are able to measure the creditor concentration of new loan issues. We then 

proceed to estimate linear and nonlinear models relating our measures of debt 

specialization to the two different measures of creditor concentration discussed in the 

prior section: the number of different lenders and whether a loan package includes an 

institutional loan tranche. Admittedly, one concern with identifying the relationship 

between debt specialization and creditor concentration using lender information for 

syndicated loans alone, instead of including creditor information on all types of debt, is 

that it might increase the probability of our tests falsely accepting the null hypothesis of 

no relationship. However, as we outline below, our results are robust to controlling for 

the level of bank debt instead of using the more general measures of specialization, 

such as Excl90 and HHI, which should help to at least partially mitigate this concern. 

Our sample consists of approximately 5300 loans from Dealscan. Table 3-2 and 

Table 3-3 display the firm characteristics and debt structure information for firm-years 

associated with a loan observation in Dealscan, and compare them to firm-years without 
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an associated observation in Dealscan. Motivated by the differences in debt 

specialization for firms of different rating classes, the sample is further split up into 

rating classes with Table 3-2 displaying the results of investment grade rated firms, and 

Table 3-3 for firms rated below investment grade and firms without a credit rating. As 

can be seen from Table 3-2 the two samples seem to be fairly similar for investment 

grade rated firms. Indeed, there do not appear to be any statistically or economically 

significant differences between the two samples. On the other hand, given the fact that 

Dealscan primarily covers large syndicated loans, it is perhaps not surprising to find that 

among unrated and below investment grade rated firms there are several differences 

between the two samples. For instance, Table 3-3 shows that among unrated and 

below investment grade rated firms those covered by Dealscan are slightly larger, tend 

to be more profitable, and tend to have more tangible assets. Moreover, non-investment 

grade rated firms covered by Dealscan tend to have slightly more diverse debt 

structures, as measured by both the HHI and Excl90, and tend to rely more on bank 

debt financing. Even though the fraction of unrated and below investment grade rated 

firms that rely on one form of debt for their financing is about 7% lower when compared 

to the Compustat sample, over 17% of below investment grade rated firms and over 

12% of unrated firms rely exclusively on senior bonds. Moreover, their reliance on 

subordinated bonds is only slightly lower than for the Compustat sample with over 5% 

and 2.5% respectively. 

In the first set of regressions we estimate the relationship between debt 

specialization and creditor concentration, measured as the logarithm of one plus the 

number of lenders in a loan syndicate, controlling for loan and firm characteristics as 
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well as Fama-French industry fixed effects and year fixed effects.21 22 Since the 

covariates might affect creditor concentration differently for companies of different credit 

quality, and because firms of lower credit quality tend to be more heterogeneous with 

respect to the classes of debt they specialize in, we estimate the models separately for 

investment grade rated borrowers and non-investment grade rated borrowers. However, 

our results are robust to further distinguishing between unrated firms and firms rated 

below investment grade. Table 3-4 presents the estimates of these linear models for 

firms with an investment grade credit rating. As can be seen in Columns (1) through (5), 

debt specialization is not associated with a significant effect on the syndicate size of 

loans obtained by companies with investment grade credit ratings. Indeed, even in the 

univariate regression in Column (1) there is no significant correlation between the two. 

Rather, syndicate size appears to be most strongly related to loan amount and loan 

maturity as well as firm size. Similarly, as shown in Table 3-5, there is little evidence of 

a significant relationship between specialization and creditor concentration for lower 

rated firms. While the univariate regression in Column (1) displays a negative and 

significant coefficient estimate for Excl90, the multivariate specifications in Columns (2) 

through (5) indicate that Excl90 does not have any explanatory power, both in terms of 

                                            
21

 We include year fixed effects in order to capture unobserved macro-economic factors that might affect 
syndicate size and composition. However, the results are qualitatively similar when excluding the year 
fixed effects. 

22
 We use the logarithm of one plus the number of syndicate members in order to limit the influence of 

large outliers in syndicate size. However, the results are robust to estimating the linear models with the 
number of syndicate members as the dependent variable. 
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statistical significance and in terms of partial   , once loan and firm characteristics are 

taken into consideration.23 

While the results in Table 3-4 and Table 3-5 suggest that debt specialization is at 

best loosely correlated with the number of lenders at origination, a potential concern 

with this measure is that it not accurately reflects the actual concentration of creditors. 

Notice for instance, that the coefficient estimate on the Term Loan B indicator variable 

in Columns (4) and (5) of Table 3-5 is negative and significant even though Term B 

loans tend to be more dispersedly held, because they can be traded and sold on the 

secondary market or they can be securitized through CLOs after origination. Moreover, 

the results discussed so far have primarily focused on the creditor composition of 

individual loans. However, often loans are negotiated together as part of a larger deal, 

or loan package, which involves several different loan tranches. While these tranches 

might be held by different lenders, might have different maturities, interest rates or 

principal payments, they are typically all governed by the same credit agreement and 

subject to the same set of contractual covenants.24 To address this issue we use an 

additional measure of creditor concentration which relates more to the types of lenders 

participating in a syndicate than their absolute number and which is associated with the 

likelihood of being more dispersedly held: whether a loan package includes an 

institutional tranche. 

                                            
23

 A potential concern with these regressions is that measures of debt specialization could be strongly 
correlated with the other covariates. In untabulated results we show that this does not appear to be the 
case. Specifically, regressions with measures of debt specialization as the dependent variable indicate 
that the other covariates only explain about 13% of the total variation in debt specialization for non-
investment grade rated and less than 1% for investment grade rated firms. 

24
 See for instance Sufi (2007) 
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Table 3-6 analyzes the relationship between debt specialization and creditor 

concentration at the loan package level by estimating a series of logit models where the 

dependent variable takes on a value of one if the loan package includes an institutional 

loan tranche. As institutional investors participate primarily in the lower rated and high-

yield segment of the corporate loan market we only estimate the models for non-

investment grade rated firms. Consistent with the prior findings, Columns (1) through (5) 

indicate that the coefficient estimate for Excl90 has no explanatory power for the 

likelihood that firms obtain an institutional bank loan. 

While the binary nature of Excl90 makes the results easy to interpret, the cutoff 

defining specialization at the 90% level of total debt is admittedly arbitrary. Therefore, in 

untabulated results we also estimate the models in Table 3-4 through Table 3-6 using 

an alternative measure of debt specialization – the normalized HHI measure defined by 

Colla, Ippolito, and Li (2013). We find qualitatively similar results when using the HHI 

instead of Excl90. Specifically, even when using the HHI measure of specialization we 

find no statistically significant relationship between HHI and the number of syndicate 

members. There is however, a weakly significant relationship between HHI and the 

likelihood of issuing an institutional loan tranche (at the 5% and 8% significance level). 

However, the economic magnitude of an increase in specialization, as measured by HHI 

is rather small. For instance, a one standard deviation increase in HHI is only 

associated with a 1% decrease in the likelihood of obtaining an institutional loan 

tranche. 

As outlined above, one potential concern with the above tests for estimating the 

relationship between debt specialization and creditor concentration is that our 
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identification strategy revolves solely around lender concentration in bank loans and 

does not identify the creditor structure in the other classes of debt firms employ. 

Specifically, it could be the case that the creditor concentration in the other non-bank 

debt classes that firms specialize in is not correlated with the concentration of lenders 

within their bank debt claims. While the quality of the data prohibits us from completely 

addressing this concern, we partially address it by distinguishing between specialization 

in different classes of debt and making sure that the results are not driven by firms that 

specialize in forms of non-bank debt. To that end, in untabulted results, we estimate a 

series of models similar to the ones in Table 3-4 and Table 3-5 and replace the Excl90 

measure with a series of indicator variables taking on a value of one if a firm obtains 

more than 90% of its debt financing through the corresponding debt type. Specifically, 

we include an indicator variable if the main source of financing is bank debt, as 

measured by the sum of drawn revolvers and term loans, and a second indicator 

variable if the main source is any other non-bank class of debt. We find no statistically 

significant relationship between these measures of specialization and the number of 

syndicate members for highly rated firms. For firms that are unrated or rated below 

investment grade we find that firms that specialize in debt sources other than bank debt 

have significantly smaller lending syndicates (at the 5% level). However, the economic 

magnitude on syndicate size is rather insignificant, given that the average syndicate 

consists of about seven lenders and that firms specializing in non-bank debt, on 

average, have about 5% smaller syndicates. 

Substantial Shifts in Debt Structure and Creditor Structure 

As outlined in the introduction, if distress costs are a primary driver of debt 

structure choice, then we would expect companies to shift from public debt to more 
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intermediated bank debt in response to deteriorating operating performance. In this 

subsection we test this hypothesis by analyzing major annual shifts between public debt 

and bank debt for a set of companies whose leverage stays relatively constant 

(absolute change in total debt over lagged assets is not greater than 2.5%). We restrict 

the sample to firms that have a long-term credit rating by S&P, since these are the most 

likely candidates to issue public debt or to have public debt outstanding, and define 

public debt to be the sum of senior bonds, subordinated bonds and commercial paper. 

We similarly define bank debt as the sum of drawn credit lines and term loans. We 

define a shift from public debt towards more bank debt as substantial if the annual 

change in the fraction of public debt is in the lowest decile and was compensated at 

least to 90% by a corresponding increase in bank debt (and vice versa for major shifts 

from bank debt to public debt).25 

Table 3-7 presents firm-level summary statistics for the year prior to a substantial 

shift from public debt to bank debt and compares them to the year end of the year in 

which the shift took place. As can be seen, a major shift in debt structure towards more 

bank debt does not appear to be associated with firms moving from the investment 

grade category to the below investment grade or unrated categories. Moreover, neither 

the average nor the median firm appears to be in financial distress as median interest 

coverage ratios are well above four in both cases. However, operating margins as 

measured by EBITDA to sales appear to be about 2.5% lower for firms that moved from 

public debt to bank debt. Table 3-7 further shows that these major shifts between 

different debt classes are indeed quite substantial. For instance, the median firm that 

                                            
25

 The lowest decile in the annual change in the fraction of public debt for all rated  firms with stable 
leverage ranges from  -1 to  -0.08 with a mean change of  -0.33 and a median change of  -0.17. 
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increased its bank debt did so by reducing the fraction of public debt by about 23%, 

which corresponds to a decrease in public debt of about $210 million. Moreover, on 

average about 55% of the increase in bank debt was financed through the increasing 

use of revolving lines of credit whereas only about 18% of all firms increased their bank 

debt through the use of institutional term loans (Term B loans). 

In order to analyze whether declining operating performance is related to the 

likelihood of shifting between different debt classes, we estimate a series of logit models 

in Table 3-8 relating the likelihood of a firm shifting from public debt towards more bank 

debt to different measures of operating performance. We control for firm characteristics 

such as size, leverage, whether the firm has an investment grade credit rating, and the 

tangibility of assets. Because firms with outstanding callable debt might call their bonds 

in order to refinance at more favorable terms, and not in response to declining operating 

performance, we further control for the term structure of interest rates and include year 

fixed effects.26 Consistent with the idea that firms shift to more concentrated forms of 

debt when their operating performance declines, the coefficient estimates on EBITDA to 

sales growth in Columns (1) to (3) are negative and highly statistically significant, even 

when controlling for the term structure of interests rates and year fixed effects in 

Column (3). Moreover, this effect is not driven by outliers in the EBITDA to sales growth 

variable as the coefficient estimates on Neg. EBITDA/Sales Gr. 1Y in Columns (4) to 

(6), which is an indicator variable for whether the experienced negative EBITDA to sales 

growth over the fiscal year, is positive and statistically significant at the 1% level as well. 

                                            
26

 We manually collect information on the “reason” for the shift from firms’ 10-k filings. We document that 
in 41% of cases bonds were called, in 29% of cases they were repurchased and in 41% of cases the shift 
was due to scheduled principal payments. Note that these are not mutually exclusive reasons. 
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The effect of a decline in EBITDA to sales growth is economically significant as well. For 

instance, for the model in Column (5) experiencing a year with negative EBITDA to 

sales growth is associated with significantly increasing the estimated likelihood of a firm 

shifting away from public debt towards more bank debt from 2.9% to about 5.7%.27  

We further document that the decline in operating performance that is associated 

with the likelihood that companies substantially shift their debt structures away from 

public towards more bank debt is not merely a one-time shock, but rather seems to be a 

persistent decline. For instance, when estimating the models in Columns (1) to (3) of 

Table 3-8 with the forward looking EBITDA to sales growth over the next two years as 

the dependent variable of interest, instead of the current year EBITDA to sales growth, 

we find negative coefficient estimates that are significant at the 2.1% through 6.1% 

level. 

A potential concern with the model specifications in Table 3-8 is that changes in 

operating performance are not exogenous with respect to debt structure choices. 

Therefore, we estimate an instrumental variables probit model for the likelihood to shift 

away from public debt towards more bank debt, where we instrument EBITDA to sales 

growth with two macro-level variables: the annual average monthly returns of the 

Economic Policy Uncertainty Index (EPU) developed by Baker, Bloom, and Davis 

(2013), as well as the annual average monthly returns of the Broad Trade Weighted 

U.S. Dollar Index (TXWEB). Column (1) of Table 3-9 displays the results of a first stage 

linear model for the firms in our sample where the dependent variable is the annual 

change in the EBITDA to sales ratio. The coefficient estimate on the annual average 

                                            
27

 In order to estimate the marginal effects the likelihood of shifting from public debt to bank debt is 
estimated at the mean values of the corresponding covariates. 
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monthly return on TXWEB is negative and significant at the 3% level, which indicates 

that for the firms in our sample profit margins decline when the value of the U.S. Dollar 

appreciates. On the other hand, the coefficient estimate on the annual average monthly 

return on EPU is insignificant, but the two coefficients are jointly significant at the 4% 

level. Moreover, the partial    of TXWEB and EPU jointly explains almost all of the 

overall   . Column (2) of Table 3-9 shows the results of the instrumental variable probit 

model. Consistent with the findings from Table 3-8, the coefficient estimate on the 

instrumented EBITDA to sales growth variable is negative and statistically significant. 

As an additional robustness test we also verify that major shifts from bank debt 

towards more dispersedly held public debt are not associated with deteriorating 

operating performance. In untabulated results we estimate a series of logit models 

similar to the ones in Table 3-8, but where the dependent variable takes on a value of 

one if the company significantly increased its public debt and simultaneously reduced its 

bank debt. Consistent with expectations, we do not find any significant relationship 

between EBITDA to sales growth and the likelihood of shifting towards more public 

debt. 

Debt Specialization, Creditor Concentration, and Distress Costs 

The findings in the prior subsections illustrate that there is little empirical 

evidence in favor of a positive correlation between specialization and creditor 

concentration, and that major shifts from more dispersedly held debt toward more tightly 

held intermediated bank debt are associated with companies responding to 

unanticipated declines in operating performance (well outside of financial distress). 

Motivated by these findings, we analyze whether debt specialization and lender 
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concentration are related to measures of distress costs. Specifically, as outlined in the 

motivation, we argue that debt specialization by lower rated firms should only by 

reflective of their efforts to reduce the costs associated with distress to the extent that 

this specialization simultaneously occurs with greater creditor concentration. 

In order to test this hypothesis we identify unrated and below investment grade 

rated firms in industries facing economic distress between 1999 and 2009, following an 

approach similar to Opler and Titman (1994). Specifically, as outlined in the data 

section, we define industries by 3-digit SIC codes and consider an industry distressed if 

its median annual stock return was less than -20% and if its median annual sales 

growth was negative. We then use within industry variation in creditor concentration and 

debt structure for the year prior to the industry wide economic downturn to estimate logit 

models, where we measure distress costs through changes in operating performance 

during the distress period. Specifically, our dependent variables of interest are indicator 

variables for whether a firm experienced above industry median growth in EBITDA to 

sales, capital expenditures to sales and total assets over the two year period following 

the year of an industry wide downturn.28 

Our main measure of debt structure is the fraction of floating rate debt to total 

debt obtained from Compustat. As discussed above, we use this measure as a proxy 

variable for the fraction of bank debt in a firm’s debt structure in order to extend the 

sample size and to avoid clustering of distressed firms within the financial crisis time 

period. Our choice of a proxy variable for bank debt is further motivated by the fact that 

over our sample period about 97% of loans in Dealscan have floating rate interest rates, 

                                            
28
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whereas about 90% of public bond issues in SDC Platinum have fixed rate coupons. 

For our main measure of creditor concentration we further proxy between dispersedly 

held institutional bank debt and more tightly held intermediated bank debt by including 

an indicator variable for whether the firm issued Term B loans in the three fiscal years 

prior to industry wide distress. 

To illustrate that the fraction of floating rate debt is indeed highly correlated with 

the fraction of bank debt, we estimate a simple model using the Capital IQ data on debt 

structure in Table 3-10. As shown in Columns (1) and (2) of Table 3-10, the fraction of 

floating rate debt is highly statistically significant and positively related to the fraction of 

bank debt. Including the fraction of floating rate debt into the regression also 

dramatically increases the overall    from 0.10 to over 0.38. Moreover, when 

conducting an analysis of covariance following the methodology of Lemmon, Roberts, 

and Zender (2008) we find that the fraction of floating rate debt explains about 90% of 

the variation in bank debt, as measured by its normalized partial   . 

The industry distress sample consists of 629 companies without an investment 

grade credit rating.29 Table 3-11 presents summary statistics for the firms in distressed 

industries for the year prior to distress and compares them to firms without an 

investment grade credit rating in industries that never experience a downturn. As can be 

seen, the two samples are fairly similar with respect to size, market to book ratio, 

interest coverage ratio, as well as ratings distribution. However, firms in distressed 

industries tend to have lower profitability, as measured by EBITDA to sales and EBITDA 

to total assets, tend to have lower capital expenditures, and tend to rely less on bank 

                                            
29

 About 14% of firms face industry wide distress between 1999 and 2001, 58% in 2002, 10% between 
2003 and 2007, and 18% in 2008. 
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debt for their debt financing, as measured by the fraction of floating rate debt. On the 

other hand, even though firms in distressed industries tend to rely less on bank debt, 

the fraction of firms that issue institutional bank debt in the previous three years is 

similar between the two groups. 

Table 3-12 presents the results of the logit models analyzing the relationship 

between operating performance following and industry wide downturn and debt 

structure and creditor concentration prior to industry distress. For two of our three 

measures we document that, prior to the financial crisis of 2008, the fraction of floating 

rate debt is positively and significantly related to the likelihood of above median industry 

performance. Specifically, Columns (1) and (3) indicate that companies that rely 

exclusively on floating rate debt are about 16% more likely to experience above industry 

median EBITDA to sales growth and about 11% more likely to experience above 

industry median CAPX to sales growth than companies that rely exclusively on fixed 

rate debt. Moreover, when the fraction of floating rate debt is interacted with an indicator 

variable for whether the firm issued institutional bank loans in Columns (2) and (4), the 

joint significance of the two coefficient estimates is not statistically different from zero at 

conventional significance levels, which is consistent with the idea that dispersedly held 

institutional bank debt is harder to renegotiate and restructure than tightly held 

intermediated bank debt. Taken together, these results indicate that companies that 

relied more heavily on intermediated bank debt prior to the financial crisis recovered 

significantly faster from industry wide distress than firms that relied on more diversified 

debt structures or those that relied more heavily on institutional bank debt. To the extent 

that our measures of operating performance proxy for distress costs this would be 
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consistent with the hypothesis that debt specialization in and of itself does not mitigate 

distress costs that arise from within creditor class conflicts. 

As outlined in the motivation of this paper there is evidence suggesting that 

banks curtailed their lending during the recent financial crisis, for instance because they 

were experiencing large losses or due to efforts to increase their cash holdings in order 

to mitigate their exposure to liquidity risk. It is therefore likely that borrowers that relied 

exclusively on bank debt for their financing might have been exposed to this banking 

crisis, in the sense that bank lenders might not have been willing to accommodate them 

by renegotiating the terms of their loans or by imposing more restrictive amendments 

when they violate covenants. 

In all our regressions pertaining to firms in distressed industries, we have 

accounted for this possibility by including an indicator variable (Fin. Crisis), which takes 

on a value of one if the year of industry distress was in 2008 or 2009, and interactions 

thereof with our measures of debt structure and concentration. Notice that the 

coefficient estimates for the interaction term between the fraction of floating rate debt 

and Fin. Crisis are negative in all of the models in Table 3-12 (with the exception of 

Column (4) where it is positive but statistically insignificant). Additionally, the joint 

significance of the fraction of floating rate debt with the interaction term is not 

statistically significant at conventional levels. This indicates that firms whose industries 

faced economic distress during the financial crisis did not benefit from relying on 

intermediated bank debt at all, compared to firms with more diverse debt structures. 

Chapter 3 Concluding Remarks 

In this paper we examine the relationship between debt specialization and 

creditor concentration and the extent to which they are related to financial distress 
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costs. We argue that distress costs are most likely mitigated when debt specialization is 

combined with a greater concentration of lenders. Overall, our findings are consistent 

with the notion that only when it is accompanied by greater creditor concentration does 

the exclusive reliance on one debt type help to mitigate distress costs. Specifically, we 

find no significant correlation between measures of debt specialization and measures of 

creditor concentration, but we document that companies with large declines in operating 

performance are significantly more likely to substantially shift their debt structure away 

from dispersedly held public debt towards more tightly held intermediated bank debt. 

Moreover, these major shifts towards more concentrated forms of debt seem to occur 

well before states of financial distress. 

Furthermore, our results suggest that firms specializing in concentrated 

intermediated bank debt recover faster from an industry wide downturn than firms that 

specialize in other forms of debt or those that do not specialize at all. However, our 

results also indicate that the benefits from relying exclusively on concentrated 

intermediated bank debt might come at the cost of leaving these firms more vulnerable 

to solvency and liquidity shocks in the banking sector. 
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Table 3-1.  Summary statistics by rating category. 
  Investment Grade Below Investment Grade Unrated 
  Mean Median N Mean Median N Mean Median N 

Total Assets † 13665.130 6656.359 2355 3198.796 1621.484 3664 810.541 397.577 8278 
Book-Debt Ratio † 0.252 0.238 2355 0.430 0.395 3664 0.223 0.177 8278 
Market-Debt Ratio † 0.206 0.178 2355 0.429 0.392 3664 0.216 0.144 8278 
Market-Book Ratio † 1.814 1.568 2355 1.433 1.263 3664 1.805 1.454 8278 
EBITDA to Sales † 0.199 0.171 2355 0.158 0.141 3664 0.020 0.109 8278 
EBITDA to Total Assets † 0.157 0.149 2355 0.119 0.116 3664 0.100 0.113 8278 
EBITDA to Interest Expense † 20.443 11.160 2338 6.674 3.658 3642 33.613 9.167 7757 
Dividend Payer 0.816 1.000 2355 0.285 0.000 3664 0.278 0.000 8278 
PPE to Total Assets † 0.311 0.246 2355 0.353 0.296 3664 0.273 0.190 8278 
Below Investment Grade 0.000 0.000 2355 1.000 1.000 3664 0.000 0.000 8278 
Unrated Firm 0.000 0.000 2355 0.000 0.000 3664 1.000 1.000 8278 
RD Dummy 0.545 1.000 2355 0.323 0.000 3664 0.465 0.000 8278 
HHI 0.696 0.719 2355 0.633 0.577 3664 0.759 0.868 8278 
Excl90 0.427 0.000 2355 0.355 0.000 3664 0.554 1.000 8278 
Bank Debt 0.129 0.024 2355 0.328 0.239 3664 0.502 0.523 8278 
Drawn Revolvers 0.080 0.000 2355 0.099 0.000 3664 0.284 0.007 8278 
Term Loans 0.049 0.000 2355 0.228 0.023 3664 0.218 0.000 8278 
Senior Bonds 0.741 0.837 2355 0.428 0.392 3664 0.260 0.000 8278 
Subord. Bonds 0.024 0.000 2355 0.202 0.000 3664 0.074 0.000 8278 
Capital Leases 0.011 0.000 2355 0.018 0.000 3664 0.107 0.000 8278 
Comm. Paper 0.049 0.000 2355 0.000 0.000 3664 0.002 0.000 8278 
Other Debt 0.046 0.002 2355 0.024 0.000 3664 0.054 0.000 8278 

This table presents summary statistics for the full sample of firms merged between Compustat and Capital IQ. The full 
sample consists of all firms with at least $100mn in total assets and $10mn in sales (2011 dollars). It is further split into 
firms with an investment grade credit rating by S&P (BBB and above), those rated below investment grade (BB and 
lower), and those without a credit rating by S&P. Variables have been winsorized at the 1% and 99% level where 
indicated by †. 
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Table 3-1.  Continued. 
  Investment Grade Below Investment Grade Unrated 
  Mean Median N Mean Median N Mean Median N 

Total Senior Debt 0.974 1.000 2266 0.788 1.000 3428 0.920 1.000 8089 
Total Senior Secured Debt 0.056 0.000 2266 0.385 0.315 3424 0.523 0.590 8064 
Total Senior Unsecured Debt 0.918 0.998 2266 0.404 0.324 3424 0.400 0.093 8064 
Total Subordinated Debt 0.025 0.000 2266 0.212 0.000 3428 0.079 0.000 8089 
Sen. Sub. Debt 0.012 0.000 2266 0.154 0.000 3428 0.024 0.000 8089 
Subordinated Debt 0.011 0.000 2266 0.050 0.000 3428 0.050 0.000 8089 
Junior Debt 0.002 0.000 2266 0.008 0.000 3428 0.005 0.000 8089 
Total Secured Debt 0.056 0.000 2266 0.399 0.330 3428 0.533 0.651 8089 
Total Unsecured Debt 0.943 1.000 2266 0.601 0.671 3428 0.467 0.349 8089 
Priority HHI 0.902 0.997 2266 0.670 0.629 3424 0.865 1.000 8064 
Drawn Revolvers Excl90 0.014 0.000 2355 0.010 0.000 3664 0.150 0.000 8278 
Term Loans Excl90 0.005 0.000 2355 0.074 0.000 3664 0.112 0.000 8278 
Senior Bonds Excl90 0.386 0.000 2355 0.198 0.000 3664 0.140 0.000 8278 
Subord. Bonds Excl90 0.006 0.000 2355 0.060 0.000 3664 0.042 0.000 8278 
Capital Leases Excl90 0.000 0.000 2355 0.004 0.000 3664 0.076 0.000 8278 
Comm. Paper Excl90 0.004 0.000 2355 0.000 0.000 3664 0.001 0.000 8278 
Other Debt Excl90 0.012 0.000 2355 0.008 0.000 3664 0.034 0.000 8278 

This table presents summary statistics for the full sample of firms merged between Compustat and Capital IQ. The full 
sample consists of all firms with at least $100mn in total assets and $10mn in sales (2011 dollars). It is further split into 
firms with an investment grade credit rating by S&P (BBB and above), those rated below investment grade (BB and 
lower), and those without a credit rating by S&P. Variables have been winsorized at the 1% and 99% level where 
indicated by † 

.



 

107 

Table 3-2.  Summary statistics Dealscan sample (investment grade rated firms). 
  Investment Grade Rated   

 
Dealscan Compustat 

    Mean Median Mean Median Mean Diff.   

Total Assets ($bn) †‡ 12.542 5.842 14.137 7.183 -1.596 ** 

Book-Debt Ratio † 0.258 0.246 0.249 0.236 0.009 
 Market-Debt Ratio † 0.214 0.186 0.203 0.174 0.010 * 

Market-Book Ratio † 1.759 1.529 1.837 1.589 -0.078 ** 

EBITDA to Sales † 0.196 0.165 0.200 0.175 -0.004 
 EBITDA to Total Assets † 0.153 0.148 0.159 0.149 -0.006 ** 

EBITDA to Interest Expense † 17.776 10.566 21.562 11.440 -3.786 ** 

Dividend Payer 0.808 1.000 0.819 1.000 -0.011 
 PPE to Total Assets † 0.322 0.251 0.307 0.244 0.015 
 Below Investment Grade 0.000 0.000 0.000 0.000 0.000 
 Unrated Firm 0.000 0.000 0.000 0.000 0.000 
 RD Dummy 0.516 1.000 0.557 1.000 -0.040 * 

HHI 0.701 0.730 0.694 0.715 0.007 
 Excl90 0.435 0.000 0.423 0.000 0.011 
 Bank Debt 0.131 0.025 0.127 0.023 0.004 
 Drawn Revolvers 0.085 0.000 0.078 0.000 0.007 
 Term Loans 0.046 0.000 0.049 0.000 -0.003 
 Senior Bonds 0.740 0.844 0.742 0.834 -0.002 
 Subord. Bonds 0.026 0.000 0.023 0.000 0.003 
 Capital Leases 0.011 0.000 0.011 0.000 0.000 
 Comm. Paper 0.052 0.000 0.048 0.000 0.005 
 Other Debt 0.039 0.002 0.049 0.003 -0.010 * 

Total Senior Debt 0.971 1.000 0.975 1.000 -0.004 
 Total Senior Secured Debt 0.064 0.000 0.053 0.000 0.012 
 Total Senior Unsecured Debt 0.907 0.996 0.923 0.999 -0.015 * 

Total Subordinated Debt 0.028 0.000 0.024 0.000 0.004 
 Sen. Sub. Debt 0.011 0.000 0.012 0.000 -0.001 
 Subordinated Debt 0.015 0.000 0.010 0.000 0.005 
 Junior Debt 0.002 0.000 0.002 0.000 0.000 
 Total Secured Debt 0.064 0.000 0.053 0.000 0.012 
 Total Unsecured Debt 0.936 0.999 0.947 1.000 -0.011 
 Priority HHI 0.884 0.991 0.910 0.998 -0.025 *** 

Drawn Revolvers Excl90 0.013 0.000 0.014 0.000 -0.002 
 Term Loans Excl90 0.004 0.000 0.005 0.000 -0.001 
 Senior Bonds Excl90 0.387 0.000 0.386 0.000 0.001 
 Subord. Bonds Excl90 0.010 0.000 0.004 0.000 0.006 
 Capital Leases Excl90 0.000 0.000 0.000 0.000 0.000 
 Comm. Paper Excl90 0.010 0.000 0.001 0.000 0.009 ** 

Other Debt Excl90 0.010 0.000 0.013 0.000 -0.003   

This table presents summary statistics for the Compustat sample and for firms that 
issued loans between 2002 and 2011 from Dealscan. The full sample consists of all 
firms with at least $100mn in total assets and $10mn in sales (2011 dollars). It is further 
restricted to firms with an investment grade credit rating by S&P (BBB and above). 
Variables have been winsorized at the 1% and 99% level where indicated by †. For 
illustrative purposes dollar amounts that are normally measured in millions throughout 
the paper have been displayed in billions where indicated by ‡. ***, **, and * denote 
significance at the 1%, 5%, and 10% levels, respectively.
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Table 3-3.  Summary statistics Dealscan sample (non-investment grade rated firms). 
  Below Investment Grade   Unrated   

 
Dealscan Compustat 

  
Dealscan Compustat 

    Mean Median Mean Median Mean Diff.   Mean Median Mean Median Mean Diff.   

Total Assets($bn) †‡ 3.303 1.624 3.152 1.619 0.151 
 

0.898 0.508 0.790 0.379 0.108 ** 
Book-Debt Ratio † 0.427 0.386 0.431 0.399 -0.003 

 
0.242 0.205 0.218 0.169 0.024 *** 

Market-Debt Ratio † 0.418 0.381 0.433 0.396 -0.015 * 0.230 0.164 0.212 0.138 0.018 *** 
Market-Book Ratio † 1.463 1.296 1.420 1.240 0.044 * 1.737 1.461 1.821 1.452 -0.084 *** 
EBITDA to Sales † 0.182 0.141 0.147 0.141 0.035 ** 0.127 0.120 -0.005 0.106 0.132 *** 
EBITDA to Total Assets † 0.126 0.118 0.116 0.115 0.009 *** 0.126 0.124 0.094 0.110 0.032 *** 
EBITDA to Interest Expense † 6.682 3.775 6.670 3.613 0.012 

 
29.858 9.337 34.530 9.147 -4.672 * 

Dividend Payer 0.303 0.000 0.278 0.000 0.026 
 

0.291 0.000 0.275 0.000 0.017 
 PPE to Total Assets † 0.373 0.318 0.345 0.285 0.028 *** 0.312 0.225 0.264 0.185 0.048 *** 

Below Investment Grade 1.000 1.000 1.000 1.000 0.000 
 

0.000 0.000 0.000 0.000 0.000 
 Unrated Firm 0.000 0.000 0.000 0.000 0.000 

 
1.000 1.000 1.000 1.000 0.000 

 RD Dummy 0.306 0.000 0.330 0.000 -0.024 
 

0.342 0.000 0.494 0.000 -0.152 *** 
HHI 0.603 0.530 0.647 0.600 -0.044 *** 0.725 0.778 0.767 0.892 -0.042 *** 
Excl90 0.302 0.000 0.378 0.000 -0.076 *** 0.492 0.000 0.568 1.000 -0.076 *** 
Bank Debt 0.326 0.253 0.328 0.229 -0.002 

 
0.543 0.626 0.493 0.498 0.050 *** 

Drawn Revolvers 0.114 0.008 0.093 0.000 0.021 *** 0.345 0.155 0.270 0.000 0.075 *** 
Term Loans 0.212 0.019 0.235 0.024 -0.024 ** 0.198 0.000 0.223 0.000 -0.025 *** 
Senior Bonds 0.416 0.381 0.434 0.402 -0.017 

 
0.260 0.014 0.260 0.000 0.000 

 Subord. Bonds 0.215 0.000 0.196 0.000 0.019 * 0.065 0.000 0.076 0.000 -0.011 * 
Capital Leases 0.017 0.000 0.019 0.000 -0.002 

 
0.075 0.000 0.115 0.000 -0.040 *** 

Comm. Paper 0.000 0.000 0.000 0.000 0.000 
 

0.001 0.000 0.002 0.000 -0.002 *** 
Other Debt 0.025 0.000 0.024 0.000 0.001   0.056 0.000 0.053 0.000 0.003   

This table presents summary statistics for the Compustat sample and for firms that issued loans between 2002 and 2011 
from Dealscan. The full sample consists of all firms with at least $100mn in total assets and $10mn in sales (2011 dollars). 
It is further restricted to firms rated below investment grade (BB and below), and to firms without a credit rating. Variables 
have been winsorized at the 1% and 99% level where indicated by †. For illustrative purposes dollar amounts that are 
normally measured in millions throughout the paper have been displayed in billions where indicated by ‡. ***, **, and * 
denote significance at the 1%, 5%, and 10% levels, respectively.
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Table 3-3.  Continued. 
  Below Investment Grade   Unrated   

 
Dealscan Compustat 

  
Dealscan Compustat 

    Mean Median Mean Median Mean Diff.   Mean Median Mean Median Mean Diff.   

Total Senior Debt 0.776 0.998 0.793 1.000 -0.017 
 

0.929 1.000 0.918 1.000 0.010 * 
Total Senior Secured Debt 0.354 0.278 0.399 0.326 -0.045 *** 0.498 0.477 0.529 0.622 -0.030 ** 
Total Senior Unsecured Debt 0.422 0.371 0.396 0.288 0.027 * 0.431 0.207 0.392 0.070 0.039 *** 
Total Subordinated Debt 0.224 0.000 0.206 0.000 0.018 

 
0.071 0.000 0.081 0.000 -0.010 * 

Sen. Sub. Debt 0.182 0.000 0.141 0.000 0.041 *** 0.027 0.000 0.024 0.000 0.004 
 Subordinated Debt 0.034 0.000 0.057 0.000 -0.023 *** 0.038 0.000 0.053 0.000 -0.015 *** 

Junior Debt 0.008 0.000 0.008 0.000 -0.001 
 

0.005 0.000 0.005 0.000 0.000 
 Total Secured Debt 0.366 0.293 0.413 0.343 -0.047 *** 0.510 0.506 0.538 0.685 -0.028 ** 

Total Unsecured Debt 0.634 0.708 0.587 0.656 0.047 *** 0.489 0.494 0.461 0.315 0.028 ** 
Priority HHI 0.634 0.552 0.686 0.674 -0.052 *** 0.841 0.988 0.870 1.000 -0.029 *** 
Drawn Revolvers Excl90 0.008 0.000 0.011 0.000 -0.003 

 
0.182 0.000 0.142 0.000 0.040 *** 

Term Loans Excl90 0.060 0.000 0.080 0.000 -0.020 ** 0.088 0.000 0.118 0.000 -0.030 *** 
Senior Bonds Excl90 0.171 0.000 0.211 0.000 -0.039 *** 0.120 0.000 0.145 0.000 -0.025 *** 
Subord. Bonds Excl90 0.053 0.000 0.063 0.000 -0.010 

 
0.025 0.000 0.046 0.000 -0.021 *** 

Capital Leases Excl90 0.003 0.000 0.005 0.000 -0.002 
 

0.044 0.000 0.083 0.000 -0.040 *** 
Comm. Paper Excl90 0.000 0.000 0.000 0.000 0.000 

 
0.000 0.000 0.001 0.000 -0.001 ** 

Other Debt Excl90 0.007 0.000 0.009 0.000 -0.002   0.034 0.000 0.034 0.000 0.000   

This table presents summary statistics for the Compustat sample and for firms that issued loans between 2002 and 2011 
from Dealscan. The full sample consists of all firms with at least $100mn in total assets and $10mn in sales (2011 dollars). 
It is further restricted to firms rated below investment grade (BB and below), and to firms without a credit rating. Variables 
have been winsorized at the 1% and 99% level where indicated by †. For illustrative purposes dollar amounts that are 
normally measured in millions throughout the paper have been displayed in billions where indicated by ‡. ***, **, and * 
denote significance at the 1%, 5%, and 10% levels, respectively. 
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Table 3-4.  Linear models of syndicate size (investment grade rated firms). 
  (1)   (2)   (3)   (4)   (5)   

Excl90 -0.050 
   

-0.005 
   

-0.041 
 

 
(0.89) 

   
(0.12) 

   
(1.03) 

 Revolver 
      

0.167 *** 0.168 *** 

       
(2.82) 

 
(2.84) 

 Log(Loan Amt) 
      

0.262 *** 0.263 *** 

       
(7.26) 

 
(7.38) 

 Log(1+Yrs Maturity) 
      

0.301 *** 0.304 *** 

       
(3.09) 

 
(3.11) 

 Secured Loan 
      

-0.349 *** -0.349 *** 

       
(4.26) 

 
(4.33) 

 Log(Total Assets) † 
  

0.212 *** 0.212 *** 0.079 *** 0.077 *** 

   
(8.27) 

 
(8.03) 

 
(4.60) 

 
(4.48) 

 Book-Debt Ratio † 
  

0.223 
 

0.220 
 

0.238 
 

0.206 
 

   
(0.99) 

 
(1.01) 

 
(1.14) 

 
(0.98) 

 Market-Book Ratio † 
  

-0.118 *** -0.117 *** -0.106 *** -0.103 *** 

   
(3.17) 

 
(3.20) 

 
(4.01) 

 
(3.76) 

 EBITDA to Total Assets † 
  

1.184 ** 1.183 ** 0.397 
 

0.386 
 

   
(2.36) 

 
(2.34) 

 
(0.84) 

 
(0.82) 

 Dividend Payer 
  

-0.108 * -0.107 * -0.123 ** -0.116 ** 

   
(1.77) 

 
(1.80) 

 
(2.26) 

 
(2.13) 

 PPE to Total Assets † 
  

-0.239 
 

-0.239 
 

-0.098 
 

-0.097 
 

   
(1.47) 

 
(1.47) 

 
(0.76) 

 
(0.76) 

 RD Dummy 
  

-0.121 
 

-0.121 
 

-0.082 
 

-0.085 
 

   
(0.98) 

 
(0.98) 

 
(0.90) 

 
(0.95) 

 Constant 2.581 *** 1.137 *** 1.138 *** -0.021 
 

-0.027 
 

 
(59.62) 

 
(3.10) 

 
(3.09) 

 
(0.05) 

 
(0.06) 

 Industry FE No 
 

Yes 
 

Yes 
 

Yes 
 

Yes 
 Year FE No 

 
Yes 

 
Yes 

 
Yes 

 
Yes 

 Adj. R-Square 0.000 
 

0.148 
 

0.147 
 

0.394 
 

0.394 
 Observations 917   917   917   917   917   

This table presents linear models where the dependent variable is Log(1+Syndicate 
Size). The sample consists of all term loans and revolvers by firms with total assets of at 
least $100mn and $10mn in sales (2011 dollars) and is further restricted to firms with an 
investment grade credit rating (rated BBB or above). Variables have been winsorized at 
the 1% and 99% level where indicated by †. Absolute values of t-statistics are 
presented in parentheses below the corresponding coefficient estimates and standard 
errors have been clustered by firm and year. ***, **, and * denote significance at the 1%, 
5%, and 10% levels, respectively. 
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Table 3-5.  Linear models of syndicate size (non-investment grade rated firms). 
  (1)   (2)   (3)   (4)   (5)   

Excl90 -0.124 *** 
  

-0.012 
   

-0.019 
 

 
(4.71) 

   
(0.43) 

   
(0.88) 

 Revolver 
      

-0.039 
 

-0.038 
 

       
(0.91) 

 
(0.88) 

 Term Loan B 
      

-0.319 *** -0.318 *** 

       
(5.13) 

 
(5.15) 

 Log(Loan Amt) 
      

0.255 *** 0.255 *** 

       
(21.94) 

 
(21.86) 

 Log(1+Yrs Maturity) 
      

0.245 *** 0.244 *** 

       
(6.46) 

 
(6.47) 

 Secured Loan 
      

0.018 
 

0.018 
 

       
(0.57) 

 
(0.56) 

 Log(Total Assets) † 
  

0.289 *** 0.289 *** 0.117 *** 0.115 *** 

   
(13.63) 

 
(13.55) 

 
(6.59) 

 
(6.44) 

 Book-Debt Ratio † 
  

-0.238 ** -0.245 ** -0.152 ** -0.162 ** 

   
(2.54) 

 
(2.51) 

 
(2.29) 

 
(2.43) 

 Market-Book Ratio † 
  

0.026 * 0.026 * 0.010 
 

0.011 
 

   
(1.75) 

 
(1.80) 

 
(0.80) 

 
(0.88) 

 EBITDA to Total Assets † 
  

0.952 *** 0.952 *** 0.485 *** 0.485 *** 

   
(4.63) 

 
(4.61) 

 
(3.03) 

 
(3.01) 

 Dividend Payer 
  

0.110 *** 0.110 *** 0.071 ** 0.071 ** 

   
(2.92) 

 
(2.92) 

 
(2.02) 

 
(2.02) 

 PPE to Total Assets † 
  

-0.111 
 

-0.111 
 

-0.080 
 

-0.081 
 

   
(1.40) 

 
(1.40) 

 
(1.21) 

 
(1.22) 

 Unrated Firm 
  

-0.087 * -0.087 * -0.049 
 

-0.049 
 

   
(1.77) 

 
(1.78) 

 
(1.23) 

 
(1.24) 

 RD Dummy 
  

-0.081 *** -0.079 *** -0.056 ** -0.054 ** 

   
(2.65) 

 
(2.73) 

 
(2.12) 

 
(2.11) 

 Constant 1.914 *** -0.485 ** -0.475 ** -0.711 *** -0.695 *** 

 
(52.16) 

 
(2.18) 

 
(2.14) 

 
(3.32) 

 
(3.28) 

 Industry FE No 
 

Yes 
 

Yes 
 

Yes 
 

Yes 
 Year FE No 

 
Yes 

 
Yes 

 
Yes 

 
Yes 

 Adj. R-Square 0.007 
 

0.330 
 

0.329 
 

0.448 
 

0.448 
 Observations 4383   4383   4383   4383   4383   

This table presents linear models where the dependent variable is Log(1+Syndicate 
Size). The sample consists of all term loans and revolvers by firms with total assets of at 
least $100mn and $10mn in sales (2011 dollars) and is further restricted to firms rated 
below investment grade (BB or lower) and firms without a credit rating. Variables have 
been winsorized at the 1% and 99% level where indicated by †. Absolute values of t-
statistics are presented in parentheses below the corresponding coefficient estimates 
and standard errors have been clustered by firm and year. ***, **, and * denote 
significance at the 1%, 5%, and 10% levels, respectively. 
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Table 3-6.  Logit models of institutional loan tranche. 
  (1)   (2)   (3)   (4)   (5)   

Excl90 -0.709 *** 
  

-0.191 
   

-0.165 
 

 
(5.90) 

   
(1.56) 

   
(1.30) 

 Log(Deal Amt) 
      

1.301 *** 1.300 *** 

       
(12.03) 

 
(12.00) 

 Log(Total Assets) † 
  

0.116 * 0.103 * -0.701 *** -0.711 *** 

   
(1.83) 

 
(1.66) 

 
(7.37) 

 
(7.57) 

 Book-Debt Ratio † 
  

2.393 *** 2.292 *** 2.204 *** 2.118 *** 

   
(7.57) 

 
(7.52) 

 
(7.61) 

 
(7.41) 

 Market-Book Ratio † 
  

-0.216 *** -0.205 *** -0.298 *** -0.288 *** 

   
(3.68) 

 
(3.71) 

 
(4.01) 

 
(4.04) 

 EBITDA to Total Assets † 
  

2.901 *** 2.907 *** 0.626 
 

0.628 
 

   
(2.74) 

 
(2.74) 

 
(0.58) 

 
(0.57) 

 Dividend Payer 
  

-0.497 *** -0.495 *** -0.596 *** -0.595 *** 

   
(3.76) 

 
(3.80) 

 
(3.71) 

 
(3.71) 

 PPE to Total Assets † 
  

-1.651 *** -1.666 *** -1.560 *** -1.570 *** 

   
(5.91) 

 
(6.09) 

 
(5.52) 

 
(5.60) 

 Unrated Firm 
  

-0.866 *** -0.869 *** -0.886 *** -0.882 *** 

   
(6.17) 

 
(6.15) 

 
(5.50) 

 
(5.54) 

 RD Dummy 
  

-0.042 
 

-0.022 
 

0.083 
 

0.100 
 

   
(0.28) 

 
(0.14) 

 
(0.46) 

 
(0.56) 

 Constant -1.105 *** -1.554 ** -1.379 ** -3.041 *** -2.894 *** 

 
(8.63) 

 
(2.50) 

 
(2.26) 

 
(3.80) 

 
(3.74) 

 Industry FE No 
 

Yes 
 

Yes 
 

Yes 
 

Yes 
 Year FE No 

 
Yes 

 
Yes 

 
Yes 

 
Yes 

 Pseudo R-Square 0.018 
 

0.202 
 

0.203 
 

0.305 
 

0.305 
 Observations 3830   3809   3809   3809   3809   

This table presents logit models where the dependent variable takes on a value of 1 if 
the loan package contains an institutional loan tranche (Term B Loan) and 0 otherwise. 
The sample consists of all term loans and revolvers by firms with total assets of at least 
$100mn and $10mn in sales (2011 dollars) and is further restricted to firms without an 
investment grade credit rating (rated BB or below or unrated). Variables have been 
winsorized at the 1% and 99% level where indicated by †. Absolute values of t-statistics 
are presented in parentheses below the corresponding coefficient estimates and 
standard errors have been clustered by firm and year. ***, **, and * denote significance 
at the 1%, 5%, and 10% levels, respectively. 
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Table 3-7.  Summary statistics for firms with major shifts between public and bank debt. 
  Year Prior to Shift Year of Shift     
  Mean Median N Mean Median N Mean Diff.   

Total Assets † 5395.194 2870.797 86 5190.790 2732.367 86 -204.404 
 Cash to Total Assets † 0.069 0.032 86 0.067 0.030 86 -0.003 
 Book-Debt Ratio † 0.342 0.316 86 0.345 0.330 86 0.003 
 Market-Debt Ratio † 0.328 0.295 86 0.352 0.317 86 0.024 
 Market-Book Ratio † 1.436 1.195 86 1.427 1.197 86 -0.008 
 EBITDA to Sales † 0.207 0.170 86 0.182 0.143 86 -0.025 
 EBITDA to Total Assets † 0.134 0.121 86 0.126 0.117 86 -0.007 
 EBITDA to Interest Expense † 9.174 4.525 86 10.736 4.910 85 1.562 
 Dividend Payer 0.523 1.000 86 0.512 1.000 86 -0.012 
 PPE to Total Assets † 0.355 0.267 86 0.349 0.287 86 -0.006 
 Below Investment Grade 0.628 1.000 86 0.640 1.000 86 0.012 
 Unrated Firm 0.000 0.000 86 0.012 0.000 86 0.012 
 Downgrade 0.103 0.000 68 0.118 0.000 85 0.015 
 RD Dummy 0.291 0.000 86 0.279 0.000 86 -0.012 
 Issued Term B in FY 0.105 0.000 86 0.186 0.000 86 0.081 
 HHI 0.587 0.528 86 0.541 0.479 86 -0.045 
 Excl90 0.221 0.000 86 0.151 0.000 86 -0.070 
 Bank Debt 0.212 0.131 86 0.460 0.381 86 0.249 *** 

Public Debt (Rated) 0.755 0.828 86 0.520 0.596 86 -0.235 *** 
Drawn Revolvers 0.117 0.000 86 0.255 0.158 86 0.138 *** 
Term Loans 0.095 0.000 86 0.205 0.045 86 0.110 *** 
Senior Bonds 0.544 0.678 86 0.421 0.521 86 -0.123 ** 
Subord. Bonds 0.185 0.000 86 0.091 0.000 86 -0.094 ** 
Capital Leases 0.009 0.000 86 0.007 0.000 86 -0.002 

 Comm. Paper 0.026 0.000 86 0.008 0.000 86 -0.018 * 
Other Debt 0.024 0.000 86 0.013 0.000 86 -0.011 

 Total Senior Debt 0.817 1.000 83 0.915 1.000 84 0.097 *** 
Total Senior Secured Debt 0.211 0.084 83 0.326 0.171 84 0.114 ** 
Total Senior Unsecured Debt 0.606 0.810 83 0.589 0.702 84 -0.017 

 Total Subordinated Debt 0.183 0.000 83 0.085 0.000 84 -0.098 *** 
Sen. Sub. Debt 0.139 0.000 83 0.063 0.000 84 -0.077 ** 
Subordinated Debt 0.043 0.000 83 0.020 0.000 84 -0.023 

 Junior Debt 0.000 0.000 83 0.002 0.000 84 0.002 
 Total Secured Debt 0.211 0.084 83 0.328 0.178 84 0.117 ** 

Total Unsecured Debt 0.789 0.912 83 0.672 0.817 84 -0.117 ** 
Priority HHI 0.697 0.733 83 0.726 0.823 84 0.030 

 Drawn Revolvers Excl90 0.000 0.000 86 0.070 0.000 86 0.070 ** 
Term Loans Excl90 0.000 0.000 86 0.058 0.000 86 0.058 ** 
Senior Bonds Excl90 0.186 0.000 86 0.023 0.000 86 -0.163 *** 
Subord. Bonds Excl90 0.035 0.000 86 0.000 0.000 86 -0.035 * 
Capital Leases Excl90 0.000 0.000 86 0.000 0.000 86 0.000 

 Comm. Paper Excl90 0.000 0.000 86 0.000 0.000 86 0.000 
 Other Debt Excl90 0.000 0.000 86 0.000 0.000 86 0.000   

This table presents summary statistics for firms that experience major shifts between 
public and private debt while holding leverage stable (2.5% band). Firms are further 
restricted to have at least $100mn in total assets and $10mn in sales (2011 dollars). 
Variables have been winsorized at the 1% and 99% level where indicated by †. ***, **, 
and * denote significance at the 1%, 5%, and 10% levels, respectively. 
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Table 3-8.  Logit models of major shifts in debt structure. 
  (1)   (2)   (3)   (4)   (5)   (6)     

EBITDA to Sales Growth 1Y † -3.734 *** -3.897 *** -4.031 *** 
     

    

 
(2.65) 

 
(2.70) 

 
(2.64) 

      
    

Neg EBITDA/Sales Gr 1Y 
      

0.725 *** 0.714 *** 0.701 *** 

       
(3.12) 

 
(3.07) 

 
(2.97)     

L1 Log(Total Assets) † -0.057 
 

-0.045 
 

-0.038 
 

-0.034 
 

-0.025 
 

-0.017     

 
(0.54) 

 
(0.43) 

 
(0.36) 

 
(0.32) 

 
(0.24) 

 
(0.16)     

L1 Book-Debt Ratio † 0.505 
 

0.624 
 

0.676 
 

0.390 
 

0.501 
 

0.532     

 
(0.77) 

 
(0.94) 

 
(1.01) 

 
(0.59) 

 
(0.76) 

 
(0.79)     

L1 Market-Book Ratio † -0.196 
 

-0.250 
 

-0.301 
 

-0.167 
 

-0.220 
 

-0.259     

 
(1.03) 

 
(1.25) 

 
(1.46) 

 
(0.88) 

 
(1.11) 

 
(1.26)     

L1 Dividend Payer 0.091 
 

0.054 
 

0.086 
 

0.072 
 

0.038 
 

0.068     

 
(0.35) 

 
(0.21) 

 
(0.33) 

 
(0.28) 

 
(0.15) 

 
(0.26)     

L1 PPE to Total Assets † 0.053 
 

0.097 
 

0.124 
 

0.158 
 

0.204 
 

0.234     

 
(0.11) 

 
(0.20) 

 
(0.26) 

 
(0.33) 

 
(0.42) 

 
(0.48)     

L1 IG Rating Dummy -0.190 
 

-0.150 
 

-0.123 
 

-0.261 
 

-0.219 
 

-0.198     

 
(0.61) 

 
(0.48) 

 
(0.39) 

 
(0.84) 

 
(0.70) 

 
(0.62)     

L1 RD Dummy -0.534 ** -0.516 ** -0.531 ** -0.527 ** -0.510 ** -0.524 **  

 
(2.05) 

 
(1.98) 

 
(2.03) 

 
(2.03) 

 
(1.97) 

 
(2.01)     

Term Structure (Avg12m) 
  

-0.198 ** -0.135 
   

-0.189 ** -0.008     

   
(2.29) 

 
(0.20) 

   
(2.18) 

 
(0.01)     

Constant -2.232 ** -1.984 ** -2.403 
 

-2.808 *** -2.539 *** -3.319     

 
(2.44) 

 
(2.15) 

 
(1.11) 

 
(3.02) 

 
(2.70) 

 
(1.54)     

Year-FE No 
 

No 
 

Yes 
 

No 
 

No 
 

Yes     
Pseudo R-Square 0.029 

 
0.036 

 
0.056 

 
0.035 

 
0.041 

 
0.060     

Observations 1853   1853   1853   1853   1853   1853     

This table presents logit models for the likelihood that firms that experience major shifts 
between public and private debt while holding leverage stable (2.5% band). The sample 
consists of rated firms with stable leverage that have at least $100mn in total assets and 
$10mn in sales (2011 dollars). The dependent variable takes on a value of one if the 
firm shifted from public debt to bank debt, and zero otherwise. EBITDA to Sales Growth 

1Y is defined as 
         

        
 
         

        
. Neg EBITDA/Sales Gr 1Y is an indicator variable 

that takes on a value of one if the firm's EBITDA to Sales Growth 1Y is negative. The 
remaining variables are lagged by one year. Variables have been winsorized at the 1% 
and 99% level where indicated by †. Absolute values of t-statistics are presented in 
parentheses below the corresponding coefficient estimates. ***, **, and * denote 
significance at the 1%, 5%, and 10% levels, respectively.
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Table 3-9.  Instrumental variable probit model of major shifts in debt structure. 
  (1)   (2)   
  OLS   IV Probit   

Avg. TXWEB Return 12mth -1.120 ** 
  

 
(2.22) 

   Avg. EPU Return 12mth 0.077 
   

 
(0.89) 

   EBITDA to Sales Growth 1Y † 
  

-10.384 *** 

   
(3.34) 

 L1 Log(Total Assets) † -0.002 
 

-0.036 
 

 
(1.00) 

 
(1.04) 

 L1 Book-Debt Ratio † -0.002 
 

0.148 
 

 
(0.15) 

 
(0.59) 

 L1 Market-Book Ratio † 0.005 * 0.004 
 

 
(1.68) 

 
(0.06) 

 L1 Dividend Payer -0.005 
 

-0.033 
 

 
(1.01) 

 
(0.37) 

 L1 PPE to Total Assets † 0.002 
 

0.048 
 

 
(0.26) 

 
(0.30) 

 L1 IG Rating Dummy 0.000 
 

-0.044 
 

 
(0.06) 

 
(0.41) 

 L1 RD Dummy 0.003 
 

-0.122 
 

 
(0.65) 

 
(0.91) 

 Constant 0.007 
 

-0.722 
 

 
(0.43) 

 
(1.12) 

 Adj. R-Square 0.002 
   Observations 1853   1853   

This table presents an instrumental variable probit model for the likelihood that firms 
experience a major shift away from public debt towards more bank debt while holding 
leverage constant (2.5% band). Column (1) presents an OLS model where the 
dependent variable is EBITDA to Sales Growth 1Y, and Column (2) presents the results 
of the instrumental variable probit model where EBITDA to Sales Growth 1Y has been 
instrumented with Avg. TXWEB Return 12mth and Avg. EPU Return 12mth. The 
remaining variables are lagged by one year. Variables have been winsorized at the 1% 
and 99% level where indicated by †. Absolute values of t-statistics are presented in 
parentheses below the corresponding coefficient estimates. ***, **, and * denote 
significance at the 1%, 5%, and 10% levels, respectively.
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Table 3-10.  Fraction of floating rate debt as a proxy for fraction of bank debt. 
  (1)   (2)   
  Base Model   Float Model   

Fract Float Rate Debt † 
  

0.604 *** 

   
(67.16) 

 Log(Total Assets) † -0.051 *** -0.043 *** 

 
(12.35) 

 
(12.69) 

 Market-Book Ratio † -0.038 *** -0.013 *** 

 
(9.48) 

 
(3.91) 

 Book-Debt Ratio † -0.097 *** -0.149 *** 

 
(4.93) 

 
(9.20) 

 PPE to Total Assets † -0.024 
 

-0.052 *** 

 
(1.39) 

 
(3.63) 

 RD Dummy -0.095 *** -0.046 *** 

 
(10.41) 

 
(6.03) 

 Dividend Payer -0.010 
 

-0.004 
 

 
(1.08) 

 
(0.46) 

 EBITDA to Total Assets † 0.453 *** 0.158 *** 

 
(12.03) 

 
(5.05) 

 Unrated 0.151 *** 0.085 *** 

 
(14.08) 

 
(9.56) 

 Constant 0.795 *** 0.564 *** 

 
(23.99) 

 
(20.41) 

 Adj R-Square 0.103 
 

0.387 
 Observations 9724   9724   

This table presents linear models where the dependent variable is the fraction of bank 
debt to total debt obtained from Capital IQ. The sample consists of all firms that have 
total assets of at least $100mn and $10mn in sales (in 2011 dollars). The sample is 
further restricted to firms that do not have an investment grade credit rating (unrated or 
rated BB and below). Frac. Float Debt is the fraction of long-term debt tied to the prime 
rate and is obtained from Compustat. Variables have been winsorized at the 1% and 
99% level where indicated by †. Absolute values of t-statistics are presented in 
parentheses below the corresponding coefficient estimates. ***, **, and * denote 
significance at the 1%, 5%, and 10% levels, respectively. 
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Table 3-11.  Summary statistics for firms in distressed industries. 
  Distress Sample Non-Distress Sample     
  Mean Median N Mean Median N Mean Diff.   

Total Assets † 1668.187 649.849 629 1508.549 581.161 7442 159.638 
 Book-Debt Ratio † 0.309 0.265 629 0.352 0.310 7442 -0.043 *** 

Market-Book Ratio † 1.762 1.331 526 1.795 1.381 6031 -0.033 
 EBITDA to Sales † 0.092 0.107 629 0.111 0.125 7442 -0.019 ** 

EBITDA to Total Assets † 0.102 0.109 629 0.120 0.124 7442 -0.018 *** 
EBITDA to Interest Expense † 25.532 4.318 592 28.796 4.792 7177 -3.263 

 CAPX to Sales † 0.091 0.042 629 0.152 0.044 7442 -0.061 *** 
Dividend Payer 0.254 0.000 626 0.274 0.000 7425 -0.020 

 PPE to Total Assets † 0.260 0.204 629 0.339 0.267 7442 -0.079 *** 
Below Investment Grade 0.345 0.000 629 0.315 0.000 7442 0.030 

 Unrated 0.655 1.000 629 0.685 1.000 7442 -0.030 
 RD Dummy 0.507 1.000 629 0.343 0.000 7442 0.164 *** 

Fract Float Rate Debt † 0.312 0.128 629 0.362 0.260 7442 -0.049 *** 
TermB Issued in Prior 3Y 0.149 0.000 629 0.165 0.000 7442 -0.015   

This table presents summary statistics for firms in distressed industries for the year prior 
to distress, and compares them to firm-years by firms that have never experienced 
industry wide distress. The sample is further restricted to firms which have at least 
$100mn in total assets and $10mn in sales (2011 dollars), do not have an investment 
grade credit rating (unrated or rated BB and below), and that were not in Chapter 11 
during the year of industry wide distress. An industry is defined as distressed if the 
median annual stock return was less than -20%, the median annual sales growth was 
negative, and if the industry consisted of at least 5 firms in the corresponding year in 
Compustat. Variables have been winsorized at the 1% and 99% level where indicated 
by †. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 
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Table 3-12.  Logit models of operating performance for firms in distressed industries. 
  (1)   (2)   (3)   (4)   (5)   (6)     
  EBITDA   EBITDA   CAPX   CAPX   Asset   Asset     

Fract Float Rate Debt † 0.653 ** 0.574 ** 0.463 * 0.580 ** 0.274 
 

0.349     

 
(2.48) 

 
(2.07) 

 
(1.80) 

 
(2.12) 

 
(1.08) 

 
(1.30)     

Fract Float x TermB 3Y † 
  

0.026 
   

-0.859 
   

-0.143     

   
(0.03) 

   
(1.00) 

   
(0.17)     

Fract Float x FinCrisis † -0.987 
 

-1.370 ** -0.324 
 

0.131 
 

-1.060 * -1.340 *   

 
(1.63) 

 
(1.97) 

 
(0.54) 

 
(0.19) 

 
(1.70) 

 
(1.89)     

Float x TermB 3Y x FinCrisis † 
  

0.987 
   

-1.275 
   

0.962     

   
(1.02) 

   
(1.23) 

   
(0.97)     

Fin. Crisis 0.370 
 

0.342 
 

0.085 
 

0.095 
 

0.093 
 

0.105     

 
(1.22) 

 
(1.11) 

 
(0.28) 

 
(0.31) 

 
(0.31) 

 
(0.35)     

TermB Issued in Prior 3Y 
  

0.428 
   

0.133 
   

-0.270     

   
(0.88) 

   
(0.27) 

   
(0.56)     

Unrated 0.049 
 

0.124 
 

0.070 
 

0.008 
 

0.257 
 

0.228     

 
(0.22) 

 
(0.54) 

 
(0.32) 

 
(0.04) 

 
(1.17) 

 
(1.02)     

Book-Debt Ratio † -0.303 
 

-0.538 
 

0.309 
 

0.502 
 

-0.039 
 

0.037     

 
(0.77) 

 
(1.31) 

 
(0.80) 

 
(1.26) 

 
(0.10) 

 
(0.09)     

Log(Total Assets) † 0.153 * 0.119 
 

-0.136 
 

-0.119 
 

-0.025 
 

-0.014     

 
(1.78) 

 
(1.35) 

 
(1.60) 

 
(1.36) 

 
(0.30) 

 
(0.17)     

PPE to Total Assets † 0.464 
 

0.464 
 

0.785 
 

0.725 
 

0.786 * 0.760 *   

 
(1.03) 

 
(1.01) 

 
(1.52) 

 
(1.39) 

 
(1.80) 

 
(1.71)     

RD Dummy 0.257 
 

0.234 
 

0.085 
 

0.091 
 

0.216 
 

0.222     

 
(1.46) 

 
(1.33) 

 
(0.49) 

 
(0.52) 

 
(1.25) 

 
(1.28)     

EBITDA to Sales † -2.899 *** -2.913 *** 
       

    

 
(4.76) 

 
(4.78) 

        
    

CAPX to Sales † 
    

-2.507 *** -2.495 *** 
   

    

     
(3.05) 

 
(3.05) 

    
    

Constant -1.264 * -1.040 
 

0.479 
 

0.369 
 

-0.595 
 

-0.644     

 
(1.82) 

 
(1.47) 

 
(0.70) 

 
(0.52) 

 
(0.87) 

 
(0.93)     

Pseudo R-Square 0.047 
 

0.053 
 

0.029 
 

0.036 
 

0.013 
 

0.015     
Observations 629   629   629   629   629   629     

This table presents logit models of operating performance for firms in distressed 
industries. In Columns (1) and (2) the dependent variable takes on a value of one if the 
firm experienced above industry median EBITDA to Sales Growth over the two years 

following industry wide distress, measured as 
         

        
 
         

        
 adjusted by the 

corresponding industry median. In Columns (3) and (4) the dependent variable takes on 
a value of one if the firm experienced above industry median CAPX to Sales Growth 

over the two years following the industry downturn, measured as 
       

        
 
       

        
 

adjusted by the corresponding industry median. In Columns (5) and (6) the dependent 
variable takes on a value of one if the firm experienced above industry median asset 
growth over the two years following industry wide distress, measured as 
                   

         
 adjusted by the corresponding industry median. All independent 

variables with the exception of Fin. Crisis are measured in the year prior to industry 
distress. Fin. Crisis is an indicator variable that takes on a value of one if the year of 
industry distress was 2008 or 2009. Variables have been winsorized at the 1% and 99% 
level where indicated by †. Absolute values of t-statistics are presented in parentheses 
below the corresponding coefficient estimates. ***, **, and * denote significance at the 
1%, 5%, and 10% levels, respectively.
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CHAPTER 4 
CONCLUSION 

In this dissertation we analyze the determinants of long-term corporate debt 

issues as well as the relationship between debt specialization, creditor concentration, 

and financial distress costs. In the first part of this dissertation we analyze how variation 

in credit market conditions, and in particular variation in the supply of long-term 

government bonds, explain long-term corporate issues with maturities of 20 years or 

more.  

Overall, the results in Chapter 2 suggest that market conditions, and particularly 

the supply of long-term Treasuries, are important determinants of long-term corporate 

debt issues for highly rated issuers. Moreover, we document that gap filling is restricted 

to a relatively narrow segment of the term structure. Specifically, we find a negative and 

significant relationship between debt maturity choice and the supply of long-term 

government bonds, a result which is robust to our instrumental variables estimation as 

well as the natural experiment of the suspension of 30-year Treasuries in 2001, but no 

significant relationship between debt maturity choice and the supply of short-term 

government bonds. Additionally, we provide evidence that for highly rated issuers 

corporate gap filling behavior does not result in a substitution between short-term and 

long-term debt but affects their overall propensity to borrow. 

In Chapter 3 we examine the relationship between debt specialization and 

creditor concentration and the extent to which they are related to financial distress 

costs. We argue that distress costs are most likely mitigated when debt specialization is 

combined with a greater concentration of lenders. Overall, our findings are consistent 

with the notion that only when it is accompanied by greater creditor concentration does 
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the exclusive reliance on one debt type help to mitigate distress costs. Specifically, we 

find no significant correlation between measures of debt specialization and measures of 

creditor concentration, but we document that companies with large declines in operating 

performance are significantly more likely to substantially shift their debt structure away 

from dispersedly held public debt towards more tightly held intermediated bank debt. 

This finding is further confirmed in an instrumental variables probit model, thereby 

mitigating concerns about the endogeneity of our results. Moreover, these major shifts 

towards more concentrated forms of debt seem to occur well before states of financial 

distress. 

Furthermore, our results suggest that firms specializing in concentrated 

intermediated bank debt recover faster from an industry wide downturn than firms that 

specialize in other forms of debt or those that do not specialize at all. However, our 

results also indicate that the benefits from relying exclusively on concentrated 

intermediated bank debt might come at the cost of leaving these firms more vulnerable 

to solvency and liquidity shocks in the banking sector. 
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APPENDIX 
DATA AND VARIABLE DESCRIPTIONS 

Data and Variable Descriptions for Chapter 2 

The basic dataset of corporate debt issues used in Chapter 2 is constructed from 

the Thompson Reuters LPC Dealscan and Thomson Reuters SDC Platinum databases. 

It contains U.S. dollar denominated debt issues and bank borrowings by public U.S. 

firms between 1987 and 2009. Our choice of this time period is driven by the fact that 

Dealscan’s coverage of bank loans is limited prior to 1987 (see Chava and Roberts 

(2008) for a discussion). We focus on U.S. companies because of homogeneity with 

respect to tax laws, and because we would expect U.S. companies to be more 

susceptible to changes in the U.S. government’s debt maturity structure than foreign 

issuers. Furthermore, we exclude financial firms from our sample which we identify by 

the SIC codes 6000 through 6999. All dollar amounts in this study have been adjusted 

for inflation to 2009 dollars by using the Bureau of Labor Statistics’ consumer price 

index (all urban consumers), unless specifically mentioned otherwise. A detailed 

description of the variables used in Chapter 2 as well as their short-hand notation in the 

tables can be found in Table A-1. 

Data on Individual Debt Issues 

We collected information on individual corporate debt issues from Thompson 

Reuters LPC Dealscan and Thomson Reuters SDC Platinum databases. Dealscan 

provides information on corporate loans, also referred to as facilities, originated by bank 

and certain non-bank lenders (such as life insurance companies, hedge funds and other 

institutional investors). Since these loans are often negotiated and grouped together as 

part of an entire loan package, we only focus on individual facilities from completed or 
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closed deals and further restrict our sample to loans with non-missing (positive) loan 

amounts.  

From SDC we obtained information on new debt issues of non-convertible debt 

securities, debt shelf registrations, U.S. Rule 144A non-convertible debt, and medium 

term note programs. Using a combination of data fields available from SDC as well as 

text searches on the issue description, we exclude from our analysis asset- or 

mortgage-backed debt, secured debt, pass-through securities, equipment trust 

certificates, lease obligations, convertible debt, preferred stock that has been 

misclassified as debt, equity linked certificates, and perpetual debt. We exclude these 

issues because the maturity of issue is likely to match the economic life of the 

underlying collateral (for example the cash flows of the underlying assets determine the 

life of the pass-through securities). We restrict our sample to debt issues where the 

issue amount is positive and not missing.1 

While Dealscan primarily covers corporate loans, a small portion of the deals 

from Dealscan consists of private placements and publicly underwritten bonds. To avoid 

duplication, we manually compare SDC with all private placements and publicly 

underwritten bonds from Dealscan and discard duplicate entries from Dealscan. We 

consider an entry in Dealscan to be a duplicate if there is an observation in SDC with 

issue and maturity dates within a month of the corresponding dates in Dealscan and if 

the issue amount in SDC is of similar magnitude to the one in Dealscan.2 

                                            
1
 We define issue amount or deal amount as the loan amount, if the observation is from Dealscan, and as 

the total proceeds raised (including over-allotment options) if the observation is from SDC. 

2
 It should be noted however, that the overlap of the two databases is relatively small. Out of over 32,000 

deals from Dealscan and SDC only about 560 were classified by us as being duplicates. 
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Firm-Level Data 

We obtain firm level financial data from Compustat’s Merged Fundamental 

Annual File and merge them with our dataset on debt issuances. We merged Dealscan 

with Compustat using a link-file program used by Chava and Roberts (2008), which we 

updated to cover our longer sample period. For each debt issue in our combined 

Dealscan and SDC sample we obtain financial information concerning the issuer from 

Compustat for the fiscal year end immediately prior to the date of debt issuance and 

exclude observations for which the most recent Compustat data are more than 367 

days from the issuance date. A detailed description of the firm-level variables used and 

their construction can be found in Table A-1. 

Data on U.S. Government Debt Maturity Structure 

We collect information on outstanding marketable U.S. government debt from the 

CRSP monthly treasury database. CRSP reports monthly pricing information, the 

remaining outstanding principal amounts, and the remaining time to maturity for most 

outstanding marketable treasury securities over our sample period. As CRSP provides 

outstanding principal amounts that have been adjusted for repurchases and follow-on 

offerings of existing securities by the Treasury, we are able to construct the primary 

variables of interest for this study on a monthly basis over our sample period. 

Specifically, we construct the fraction of outstanding Treasury debt maturing in over 20 

years (TSY20), the fraction of Treasury debt maturing in over one year (TSY1), and the 

value weighted average maturity of outstanding principal payments (TSYMAT). 

Unfortunately, for a small number of observations during our sample period the 

outstanding principal amounts are missing in the CRSP monthly treasury database. 

Therefore, where appropriate, we follow Greenwood and Vayanos (2008) and replace 
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missing principal amounts with the outstanding amounts observed in the previous 

month. 

Credit Market Data 

We use several measures of credit market conditions. The first is the spread (or 

difference) between the percentage yields on the Moody’s 30-year BBB and AAA rated 

corporate bond indices, which we obtain on a monthly basis from the Federal Reserve 

Board’s website. The second measure is the difference between the percentage yields 

of S&P’s Creditweek Corporate Industrial Bond Indices for BB and BBB rated bonds 

with a maturity of 10 years, which we obtain on a monthly basis from Bloomberg from 

1996 through 2007. 

We also control for the term structure of interest rates (or term premium) by 

including a variable representing the percentage difference between the yields of 10-

year and 6-month Treasuries. We obtain these data on a monthly basis from the 

Federal Reserve Board’s website. We use 10 year Treasury debt because the 10-year 

note is the longest maturity that was regularly issued by the Treasury throughout our 

sample period. For example, regular 20-year offerings were eliminated in 1986 and 

issues of 30-year bonds completely suspended from 2002 to 2006.
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Table A-1.  Variable definitions for Chapter 2. 
Variable Label Description 

Bank Debt Dummy Indicator variable; Takes on a value of one if a debt issue is bank debt. 

Deal Amount Loan amount if the issue is in Dealscan, and total proceeds raised (incl. 
over-allotment option) if the observation is in SDC. Measured in $mn. 

Log(Deal Amount) Natural logarithm of "Deal Amount". 

SDC Call Flag Indicator variable; Takes on a value of one if a debt issue is callable 
according to SDC. Only pertains to observations from SDC. 

Years to Final Maturity Years until final maturity of a debt issue. 

A Rating or Higher Indicator variable; Takes on a value of one if the firm has a long-term 
credit rating by S&P of "A-" or higher. Measured by the Compustat 
variable "splticrm". 

Book-Debt Ratio Book-debt ratio. Measured by the Compustat variables ((dltt+dlc)/at). 

CAPX to Total Assets Ratio of capital expenditures to total assets. Measured by the Compustat 
variables (capx/at). 

Com. Paper Rating Dummy Indicator variable for the presence of a commercial paper rating. Takes 
on a value of one if the firm has a short-term credit rating by S&P. 
Measured by the Compustat variable "spsticrm". 

Dividend Dummy Indicator variable; Takes on a value of one if the firm declared dividends 
on common stock. Measured by the Compustat variable "dvc". 

EBIT to Total Assets Earnings before interest and taxes, scaled by total assets. Measured by 
Compustat variables ((ib+xint+txt)/at). 

Firm Age Years from the ipo date (Compustat variable "ipodate") or years from the 
first date in CRSP if "ipodate" is missing. 

Fraction of Debt due 1Y Fraction of debt due within 1 year to total debt. Measured by Compustat 
variables ((dlc)/(dlc+dltt)). 

Fraction of Debt due 2Y Fraction of debt due within2 years to total debt. Measured by Compustat 
variables ((dlc+dd2)/(dlc+dltt)). 

Fraction of Debt due 3Y Fraction of debt due within 3 years to total debt. Measured by Compustat 
variables ((dlc+dd2+dd3)/(dlc+dltt)). 

Fraction of Debt due 4Y Fraction of debt due within 4 years to total debt. Measured by Compustat 
variables ((dlc+dd2+dd3+dd4)/(dlc+dltt)). 

Fraction of Debt due 5Y Fraction of debt due within 5 years to total debt. Measured by Compustat 
variables ((dlc+dd2+dd3+dd4+dd5)/(dlc+dltt)). 

Industry FE Industry fixed-effects according to Fama-French industry classification. 

IG Rating Dummy Indicator variable; Takes on a value of one if the firm has a long-term 
credit rating by S&P of "BBB-" or higher or if it has a short-term credit 
rating by S&P of "A-3" or higher. Measured by the Compustat variables 
"splticrm" and "spsticrm". 

Log(MV of Equity) Natural logarithm of "Market Value of Equity". 

Log(Sale) Natural logarithm of "Sales". 

Market to Book Ratio Market to book ratio. Measured by Compustat variables ((lt-
txditc+prcc_f*csho+preferred)/at). Where "preferred" is measured by 
"pstkl" or "pstkrv" or "pstk". 

Market to Book Same as "Market to Book Ratio". Simply abbreviation. 

Market Value of Equity Market value of equity. Measured by Compustat variables (prcc_f*csho). 

MV Equity Same as "Market Value of Equity". Simply an abbreviation. 

Market-Debt Ratio Market-debt ratio. Measured by the Compustat variables 
((dltt+dlc)/(dltt+dlc+prcc_f*csho)). 
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Table A-1.  Continued. 
Variable Label Description 

Past LT Issuer Flag Indicator variable; Takes on a value of one if the firm issued debt with at 
least 20 years to maturity in prior years. Calculated from our sample of 
debt issuances. 

PPE to TA Property, plant and equipment, scaled by total assets. Measured by 
Compustat variables (ppent/at). 

R&D Missing Indicator variable; Takes on a value one if research and development 
expense in Compustat ("xrd") is missing. 

R&D to TA Research and development expense, scaled by total assets. Measured 
by Compustat variables (xrd/at) and set to zero if (xrd) missing. 

STD EBIT Growth 2DSIC Industy earnings volatility measure; Measured as the annual standard 
deviation of growth in "EBIT to Total Assets" by 2-digit SIC codes. 

Value Weighted Asset Maturity Asset maturity measured as Stohs and Mauer (1996); Book-value-
weighted average maturity of current assets and long-term assets. 
Measured by Compustat variables 
(act/(act+ppent))*(act/cogs))+(ppent/(act+ppent))*(ppent/dp) 

VW Asset Maturity Same as "Value Weighted Asset Maturity". Simply abbreviation. 

Value Weighted Asset Maturity 
(No Cash) 

Same definition as "Value Weighted Asset Maturity" but with cash and 
short-term investments ("che") subtracted from current assets ("act"). 

Year [2002,...) Dummy Indicator variable. Takes on a value of one if the year of the observation 
is between 2002 and 2009. 

5-Year FE Time period fixed-effects. Indicator variables for the following time 
periods: 1991-1995, 1996-2000, 2001-2005, 2006-2009 with 1987-1990 
being the omitted category. 

A-Rating x Moodys BBB-
AAA30Y Avg. 12m 

Interaction term between "A Rating or Higher" and "Moodys BBB-
AAA30Y Avg. 12m" 

A-Rating x Termstructure 10y-
6mth Avg. 12m 

Interaction term between "A Rating or Higher" and "Termstructure 10y-
6mth Avg. 12m" 

A-Rating x TSY20 Avg. 12m Interaction term between "A Rating or Higher" and "TSY20 Avg. 12m" 

Moodys BBB-AAA 30Y Difference between the percentage yields of Moody's 30-year BBB and 
AAA rated corporate bond indices - measured monthly. 

Moodys BBB-AAA30Y Avg. 
12m 

12 month average of the difference between the percentage yields of 
Moody's 30-year BBB and AAA rated corporate bond indices - measured 
monthly. 

Moodys BBB-AAA 30Y x 
Bonds 

"Moodys BBB-AAA 30Y" interacted with an indicator variable for whether 
a debt issue is a bond. 

Moodys BBB-AAA 30Y x No 
Call 

"Moodys BBB-AAA 30Y" interacted with an indicator variable for whether 
a debt issue non-callable (as measured by SDC). 

SP 10Y Spread BB-BBB Difference between the percentage yields of S&P Creditweek Corporate 
Industrial Bond Indices for BB and BBB rated bonds. 

Termstructure 10y-6mth Difference between the percentage yields of 10-year and 6-month 
treasury securities - measured monthly. 

Termstructure 10y-6mth Avg. 
12m 

12 month average of the difference between the percentage yields of 10-
year and 6-month treasury securities - measured monthly. 

Termstructure 10y-6mth x 
Bonds 

"Termstructure 10y-6mth" interacted with an indicator variable for 
whether a debt issue is a bond. 

Termstructure 10y-6mth x No 
Call 

"Termstructure 10y-6mth" interacted with an indicator variable for 
whether a debt issue non-callable (as measured by SDC). 

Total Assets Total assets. Measured by Compustat variable "at". 

Total GDP 4Q Growth Growth in real GDP over the past 4 quarters (fraction) - measured 
quarterly. 
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Table A-1.  Continued. 
Variable Label Description 

TSY1 Fraction of Treasury debt maturing in over a year - measured monthly. 

TSY1 Avg. 12m 12 month average of the fraction of Treasury debt maturing in over a year 
- measured monthly. 

TSY20 Fraction of Treasury debt maturing in over 20 years - measured monthly. 

TSY20 Avg. 12m 12 month average of the fraction of Treasury debt maturing in over 20 
years - measured monthly. 

TSY20 x Bonds "TSY20" interacted with an indicator variable for whether a debt issue is 
a bond. 

TSY20 x No Call "TSY20" interacted with an indicator variable for whether a debt issue 
non-callable (as measured by SDC). 

TSYMAT Weighted average maturity of Treasury debt. 

Qtr. Mean Moodys BBB-AAA 
30Y 

Quarterly average of "Moodys BBB-AAA 30Y". 

Qtr. Mean Termstructure 10y-
6mth 

Quarterly average of "Termstructure 10y-6mth". 

Qtr. Mean TSY20 Quarterly average of "TSY20". 
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Variable Descriptions for Chapter 3 

Table A-2.  Variable definitions for Chapter 3. 
Variable Label Description 

Below Investment Grade Indicator variable that takes on a value of one if a firm has a S&P long-term 
credit rating of BB or below and 0 if unrated or rated BBB and above. 
Measured by Compustat variable "splticrm". 

Book-Debt Ratio Book-debt ratio. Measured by the Compustat variables ((dltt+dlc)/at). 
CAPX to Sales Ratio of capital expenditures to sales. Measured by Compustat variables 

(capx/sale). 
Cash to Total Assets Ratio of cash and short-term investments to total assets. Measured by 

Compustat variables (che/at). 
Dividend Payer Indicator variable; Takes on a value of one if the firm declared dividends on 

common stock. Measured by the Compustat variable "dvc". 
Downgrade Indicator variable that takes on a value of one if a firm was downgraded 

compared to the prior fiscal year. Measured by Compustat variable "splticrm". 
EBITDA to Interest 
Expense 

Interest coverage ratio. Measured by Compustat variables (ebitda/xint). 

EBITDA to Sales Ratio of EBITDA to sales. Measured by Compustat variables (ebitda/sale) 
EBITDA to Sales Growth 
1Y 

One year growth in EBITDA to sales ratio. Measured as 
(ebitda(t=1))/(sale(t=1))−(ebitda(t=0))/(sale(t=0)) 

EBITDA to Total Assets Ratio of EBITDA to total assets. Measured by Compustat variables (ebitda/at). 
F1 EBITDA to Sales 
Growth 2Y 

Two year growth in EBITDA to sales ratio. Measured as 
(ebitda(t=2))/(sale(t=2))−(ebitda(t=0))/(sale(t=0)) 

Float x TermB 3Y x 
FinCrisis 

Tripple interaction term between "Fract Float Rate Debt", "TermB Issued in 
Prior 3Y" and "Fin. Crisis". 

Fract Float Rate Debt Fraction of floating rate debt (tied to prime rate) to total debt. Measured by 
Compustat variables (dltp/(dlc+dltt)).  

Fract Float x FinCrisis Interaction term between "Fract Float Rate Debt" and "Fin. Crisis". 
Fract Float x TermB 3Y Interaction term between "Fract Float Rate Debt" and "TermB Issued in Prior 

3Y". 
IG Rating Dummy Indicator variable that takes on a value of one if a firm has a S&P long-term 

credit rating of BBB or above and 0 if unrated or rated BB and below. 
Measured by Compustat variable "splticrm". 

Industry FE Industry fixed-effects according to Fama-French industry classification. 
Issued Term B in FY Indicator variable that takes on a value of one if the firm issued a term loan B 

in the corresponding fiscal year. Loan issuance is obtained from Dealscan and 
I consider term loans to be term B loans if the are modified with any letter other 
than 'A'. 

Log(Total Assets) Natural logarithm of 'Total Assets'. 
Market-Book Ratio Market to book ratio. Measured by Compustat variables ((lt-

txditc+prcc_f*csho)/at). 
Market-Debt Ratio Market-debt ratio. Measured by the Compustat variables 

((dltt+dlc)/(dltt+dlc+prcc_f*csho)). 
Neg EBITDA/Sales Gr 1Y Indicator variable that takes on a value of one if "EBITDA to Sales Growth 1Y" 

is less than 0. 
PPE to Total Assets Ratio of net property plant and equipment to total assets. Measured by 

Compustat variables (ppent/at). 
RD Dummy Indicator variable that takes on a value of one if the firm has positive reseach 

and development expenses, as measured by "xrd", and zero if "xrd" is zero or 
missing. 
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Table A-2.  Continued. 
Variable Label Description 

TermB Issued in Prior 3Y Indicator variable that takes on a value of one if the firm issued a term loan B 
in the current fiscal year or the previous two fiscal years.  Loan issuance is 
obtained from Dealscan and I consider term loans to be term B loans if the are 
modified with any letter other than 'A'. 

Total Assets Total assets. Measured by Compustat variable "at". 
Unrated Indicator variable that takes on a value of one if the firm did not have a long-

term credit rating by S&P as measured by the Compustat variable "splticrm". 
Bank Debt Fraction of bank debt to total debt. Sum of "Term Loans" and "Drawn 

Revolvers". 
Capital Leases Fraction of capital leases to total debt. 
Capital Leases Excl90 Indicator variable that takes on a value of one if the firm obtained at least 90% 

of its total debt from capital leases. 
Comm. Paper Fraction of commercial paper to total debt. 
Comm. Paper Excl90 Indicator variable that takes on a value of one if the firm obtained at least 90% 

of its total debt from commercial paper. 
Drawn Revolvers Fraction of drawn credit lines to total debt. 
Drawn Revolvers Excl90 Indicator variable that takes on a value of one if the firm obtained at least 90% 

of its total debt from drawn revolvers. 
Excl90 Indicator variable if a firm receives 90% of its total debt from one of the 

following seven categories: term loans, drawn credit lines, senior bonds, 
subordinated bonds, commercial paper, capital leases, other debt. 

HHI Normalized Herfindahl-Hirschman Index defined as in Colla et al. (2013) and in 
Section 2 of the paper. Scaled between 0 and 1. 

Other Debt Fraction of other debt to total debt. 
Other Debt Excl90 Indicator variable that takes on a value of one if the firm obtained at least 90% 

of its total debt from other debt. 
Public Debt (Rated) For rated firms only. Fraction of public debt to total debt, constructed as the 

sum of commercial paper, senior bonds and subordinated bonds. 
Senior Bonds Fraction of senior bonds to total debt. 
Senior Bonds Excl90 Indicator variable that takes on a value of one if the firm obtained at least 90% 

of its total debt from senior bonds. 
Subord. Bonds Fraction of subordinated bonds to total debt. 
Subord. Bonds Excl90 Indicator variable that takes on a value of one if the firm obtained at least 90% 

of its total debt from subordinated bonds. 
Term Loans Fraction of term loans to total debt 
Term Loans Excl90 Indicator variable that takes on a value of one if the firm obtained at least 90% 

of its total debt from term loans. 
Junior Debt Fraction of junior debt to total debt. 
Priority HHI Normalized Herfindahl-Hirschman Index, scaled between 0 and 1. Constructed 

from the following categories: total senior secured debt, total senior unsecured 
debt,  senior subordinated debt, subordinated debt, junior debt. 

Sen. Sub. Debt Fraction of senior-subordinated debt to total debt. 
Subordinated Debt Fraction of subordinated debt to total debt. 
Total Secured Debt Fraction of secured debt to total debt. 
Total Senior Debt Fraction of total senior debt to total debt. Sum of "Total Senior Secured Debt" 

and "Total Senior Unsecured Debt". 
Total Senior Secured Debt Fraction of senior-secured debt to total debt. 
Total Senior Unsecured 
Debt 

Fraction of senior unsecured debt to total debt. 

Total Subordinated Debt Fraction of total subordinated debt. Sum of "Subordinated Debt" and "Sen. 
Sub. Debt". 

Total Unsecured Debt Fraction of total unsecured debt to total debt. 



 

130 

Table A-2.  Continued. 
Variable Label Description 

Log(1+Yrs Maturity) Natural logarithm of the one plus the years to maturity of the loan tranche. 
Log(Deal Amt) Natural logarithm of the total deal amount of the entire loan package. 
Log(Loan Amt) Natural logartihm of the amount of the loan tranche. 
Revolver Indicator variable that takes on a value of one if the loan tranche is a credit 

line. 
Secured Loan Indicator variable that takes on a value of one if the loan is secured. 
Term Loan B Indicator variable that takes on a value of one if the loan is a term B loan. I 

consider term loans to be term B loans if the are modified with any letter other 
than 'A'. 

Fin. Crisis Indicator variable that takes on a value of one if the year of distress in 2008 or 
2009. 

Term Structure (Avg12m) Annual average of the monthly difference between the percentage yields on 
10-year and 6 month Treasuries. 

Year FE Year fixed-effects. 
Avg. EPU Return 12mth Annual average of monthly returns on the economic policy incertainty Index 

(measured in decimals). 
Avg. TXWEB Return 
12mth 

Annual average of monthly returns on the trade weighted U.S. Dollar Index 
(measured in decimals). 
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