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A fundamental question studied by financial economists is how financial markets impact the real 

economy. Since firms only raise capital in the primary market it is easy to conclude that secondary 

market trading does not directly impact a firm’s ongoing activity. This potential disconnect leads 

some to view secondary markets as merely a sideshow, an idea debated in the academic literature 

since at least Bosworth (1975). Recent events have revived and added new dimensions to this 

debate.1 The discussion that is now taking place in both the academic literature and the popular 

press indicates that this question remains both prevalent and ever changing.   

One potential source of this controversy is posited by Zingales (2015). In his AFA 

Presidential Address titled “Does Finance Benefit Society?” Zingales states (p. 1337): “To this 

day, empirical measures of the benefits of an efficient market are fairly elusive.” To argue, for 

example, that secondary markets have real effects, one must identify and quantify the direct 

channel. The focus of this paper is establishing this relation. 

To contribute to this debate, we consider whether two principal functions of secondary 

markets, liquidity and price discovery, impact the primary market for new issues. To this end, we 

answer five empirical questions. First, is a firm with illiquid debt less likely to issue new debt? 

Second, does a firm with illiquid debt face higher costs when issuing new debt? Third, does price 

discovery in the secondary market impact a firm’s cost of issuing new debt? Fourth, does 

secondary market illiquidity and price discovery affect a firm’s capital structure? And fifth, does 

secondary market illiquidity and price discovery impact firm investment? The goal in answering 

these questions is to identify whether two defining characteristics of secondary markets impact a 

                                                 
1 Some examples include: bailouts given during the financial crisis and the resulting “Main Street” versus “Wall 

Street” debate arising from the Occupy Wall Street protests (Kuziemko, Norton, Saez, and Stantcheva (2015)), 

questions regarding the relation between economic growth and equity returns (Ritter (2005); Ritter (2012)), and 

questions related to the controversial practice of using corporate repurchases to prop up firm growth (Driebusch and 

Eisen, “Buybacks Pump Up Stock Rally,” The Wall Street Journal, 7/13/2016, Section C1). 
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firm’s access to debt, cost of debt, and real activity, ultimately speaking to a connection between 

financial market activity and the real economy.   

We use the laboratory of publicly traded corporate bonds in our analysis. There are three 

advantages to focusing on bonds; advantages that guide our identification strategy. First, firms 

often have more than one bond outstanding, often issuing new bonds before the existing bonds 

mature. While firms can reenter the equity market using seasoned equity offerings (SEOs), this 

activity is comparatively limited: firms tend to enter the bond market with greater frequency. With 

multiple bonds simultaneously trading, we can measure the expected illiquidity of a new issue 

before it begins trading using the illiquidity of the firm’s outstanding bonds as a proxy. That is: by 

examining the relation between the actual cost of debt and expected market illiquidity rather than 

the expected cost of debt and observed market illiquidity, we can link the information investors 

have at the time of the issue (i.e. the illiquidity of the firm’s other bonds) to the firm’s borrowing 

costs. Furthermore, by using two observable cost of debt measures, the gross underwriting spread 

and the credit spread at issuance, we can precisely identify the firm’s borrowing costs. Our 

approach thus allows us to circumvent many of the objections raised in the literature regarding the 

estimation of a firm’s cost of capital (Fama and French (1997)). 2   

Second, our empirical approach allows us to determine how changes in illiquidity impact 

the change in a firm’s borrowing costs. Given the importance of liquidity shocks, these tests 

provide practical insight for firms needing to raise additional capital or roll over existing debt 

during periods of high illiquidity.3 Furthermore, one implication of our study is that managerial 

                                                 
2 An open question is whether ex post returns are a precise proxy for a firm’s cost of capital. As Chen, Chen, and Wei 

(2011) discuss, ex post returns reflect information other than a firm’s cost of capital, such as grown opportunities and 

changes in investors’ risk preferences (Stulz (1999); Hail and Leuz (2009)), and are also susceptible to questions with 

respect to the selection of an asset pricing model (Fama and French (1997)).  
3 Papers that examine the impact of liquidity shocks include Longstaff (2001), Acharya and Pedersen (2005), 

Watanabe and Watanabe (2008), Beber, Brandt, and Kavajecz (2009), Green, Li, and Schürhoff (2010), and Ang, 

Papanikolaou, and Westerfield (2014).  
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activity and regulatory objectives designed to improve market liquidity will impact a firm’s ability 

to raise new funds.4  

Third, focusing on publicly traded bonds is advantageous as the staggered implementation 

of the Trade Reporting and Compliance Engine (TRACE) and the subsequent release of all trading 

data through the Enhanced TRACE files provides us with a unique empirical setting. The Financial 

Industry Regulatory Authority (FINRA) now provides two TRACE data files: one containing 

information that was disseminated at the time of the trade and one that backfills additional data 

where the trade was recorded but not released. Using the two files we examine trading 

characteristics when prices are not disseminated to the public; an important component of price 

discovery. The staggered implementation of TRACE thus directly impacts our empirical strategy 

and allows us to achieve better identification. Using regression discontinuity tests, we compare the 

cost of issuing debt by firms with issues above and below the TRACE coverage threshold, and 

thus use the rule change as a natural experiment. While numerous studies document an 

improvement in secondary market conditions with the implementation of TRACE (see, for 

example, Bessembinder, Maxwell, and Venkataraman (2006) and Goldstein, Hotchkiss, and Sirri 

(2007)), none of these initial studies look at the effects of TRACE reporting on the costs of new 

issues in the primary market.  

Our findings are as follows. We find that an increase in secondary market illiquidity of 

existing bonds increases both underwriting and credit spreads of new issues. We find that firms 

that experience a recent increase in illiquidity face higher borrowing costs, leading to the 

conclusion that a liquidity shock could directly impact a firm’s rollover risk. In addition to finding 

                                                 
4 Not only does illiquidity change over time (e.g. Amihud (2002)), but both managers and regulators can also institute 

policies that impact liquidity. Managers, for example, can alter liquidity and price discovery by changing the 

information environment (disclosure) and changing their exchange listing.  
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that illiquidity impacts a firm’s issuance costs, we find illiquidity is a significant predictor of a 

firm’s new debt issuance. Collectively, these results indicate that not only is issuing new debt 

costlier for firms with illiquid debt, but illiquid also negatively impacts the frequency of which a 

firm accesses the public debt market.  

In both fixed effects regressions and using a regression discontinuity design we find that 

TRACE reporting, designed to improve price transparency, lowers a firm’s cost of debt. Firms 

with TRACE-reported bonds have lower underwriting costs and credit spreads relative to bonds 

that were not immediately subject to TRACE-reporting requirements. TRACE thus benefits firms 

by simultaneously lowering both the spreads paid to investors and the fees paid to underwriters. 

We conclude that a more efficient price discovery process leads to lower costs in the primary 

market for new debt issuances.  

Lastly, we directly examine whether illiquidity and price discovery impact a firm’s capital 

structure and investment. We find that firms with illiquid public bonds are less likely to issue new 

bonds or borrow from a bank, resulting in a higher propensity to raise capital in the equity market. 

We also find that the TRACE listing of public debt results in less use of both bank debt and equity. 

Our results therefore contribute to the capital structure literature, specifically the stream of research 

examining the determinants of debt structure heterogeneity.5 Our issuance results support the view 

that one potentially important determinant of a firm’s capital structure is its ability to access capital 

markets. In our final set of tests, we find evidence that firms with illiquid debt have lower levels 

of investment and that having a bond that is TRACE listed is associated with higher levels of 

investment.     

                                                 
5 The literature examining factors that impact the choice between public and private debt is extensive; a partial list 

includes: Diamond (1984), Fama (1985), Diamond (1991), Rajan (1992), Houston and James (1996), Denis and Mihov 

(2003), Rauh and Sufi (2010), Colla, Ippolito, and Li (2013), Lin, Ma, Malatesta, and Xuan (2013), and Lin (2016). 
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The results we present in this paper provide direct evidence that secondary market activity 

affects the real economy. Efforts to improve liquidity and price discovery, such as changes in 

disclosure and the implementation of TRACE, serve not only to improve the secondary market 

trading environment, but also to provide firms with better access to capital. Better access to capital, 

in turn, provides firms with better investment options. By directly examining the link between two 

defining features of secondary markets, liquidity and price discovery, and the real economy we 

identify and quantify connections between secondary market activity and real activity.  

1. Prior Literature and the Real Effects of Liquidity and Price Discovery 

The view that secondary markets impact the real economy begins with the argument that access to 

capital is an important determinant of growth. Prior work consistently indicates that this relation 

holds at the country, industry, and firm levels.6 The literature has evolved to where researchers 

now better understand the channels that connect access to capital and growth. As one example: 

empirical evidence indicates that access to financing is important for firm investment (Stein 

(2003), Chava and Roberts (2008), Campello and Graham (2013)). Surveys of corporate decision 

makers support this view. After surveying 1,050 Chief Financial Officers (CFOs), Campello, 

Graham, and Harvey (2010) report that firms facing financial constraints reduce their investment 

in technology and fixed capital and also reduce employment.  

Based on the theoretical and empirical evidence provided in the literature, we begin with 

the view that access to capital affects firm activity.7 From this, we argue that frictions affecting 

                                                 
6 This question has been examined in numerous studies, including the seminal paper by Rajan and Zingales (1998). 
7 Specifically, we take the view that access to debt financing is an important determinant of firm activity. Empirical 

evidence consistently highlights the importance of debt financing (Bolton and Scharfstein (1996), Rauh and Sufi 

(2010), Denis and McKeon (2012), Graham, Leary, and Roberts (2015)). We also believe that the recent growth in 

the debt market also highlights the contribution of our study. For an illustration of this growth see Figure 1, Panel B.      
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firm access to capital may impact that activity. We choose to focus on liquidity and price discovery 

as these attributes are two of the most salient functions of a market (O'Hara (2003)).  

The precise roles that liquidity and price discovery play, however, are still being explored 

in the literature, with many papers logically focusing on how they affect trading in the secondary 

market. When describing the implications of liquidity and price discovery, for example, O'Hara 

(2003) focuses on the implications for asset pricing. These questions are clearly important to the 

literature and would likely be important regardless of whether there is a connection between the 

primary and secondary markets. If, however, frictions that arise in the secondary market impact 

the primary markets as well, then questions of liquidity and price discovery take on an additional 

level of importance. As Morck, Shleifer, and Vishny (1990) argue, if the secondary market is a 

sideshow to the real economy, then any inefficiencies that arise in the secondary market solely 

represent wealth transfers amongst secondary market participants. While we by no means intend 

to trivialize the understanding of what could be “wealth transfers”, it is also worth noting that 

connecting this process to the primary market significantly changes the scope of inquiry.  

In examining these connections, our analysis contributes to a growing literature that 

explores connections between asset markets and the real economy. This question takes on many 

forms. Two examples include Baker, Stein, and Wurgler (2003), who link investment sensitivity 

to stock prices and  Edmans, Goldstein, and Jiang (2012), who show that changes in secondary 

market prices due to mutual fund redemptions can trigger takeover activity.8  

Our analysis also relates to two contemporaneous working papers that also use the initiation 

of TRACE as an experiment to examine the relation between secondary market characteristics and 

                                                 
8 Other examples include: Aslan and Kumar (2016), who show that hedge fund activism in a given firm can impact 

rival firms’ product market performance, Grullon, Michenaud, and Weston (2015), who show that short selling 

constraints impact a firm’s ability to access capital, and Campello, Ribas, and Wang (2014), who, using the conversion 

of non-tradable to tradable stocks in China, show that secondary market trading can directly impact corporate activity.  
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firm activity. Brugler, Comerton-Forde, and Martin (2016) examine the relation between TRACE 

listing and issuance yield spreads, focusing on the effects of increased transparency and reduction 

in information asymmetry on credit spreads in the primary market. Field, Mkrtchyan, and Wang 

(2017) examine whether secondary market bond illiquidity impacts firm investment and find that 

firms with greater bond liquidity engage in more merger and acquisition activity. While using the 

same natural experiment, our paper differs on a number of different dimensions, including 

empirical design, focus, and illiquidity and cost measurement. For example, we separately consider 

both the credit spread and the gross underwriting spread to better understand how different market 

participants view liquidity and price discovery, we incorporate a regression discontinuity design 

around the staggered TRACE implementation, and we examine how liquidity shocks impact a 

firm’s issuance costs. The differences in these choices reflect the differences in channels 

considered in each study. Furthermore, two aspects of our analysis are unique to our study: the 

examination of the relation between secondary market characteristics and a firm’s access to credit 

and the capital structure implications. The findings of these studies thus jointly highlight the 

importance of the underlying research questions connecting asset markets to the real economy.    

1.1. Market Illiquidity and the Real Economy   

The evidence consistently indicates that illiquidity negatively impacts bond prices.9 Given this 

evidence, there is an implied argument that secondary market illiquidity influences a firm’s cost 

of raising new capital (Amihud and Mendelson (1986)). Fundamental to this argument is the view 

that expected equity returns and bond yields are proxies for a firm’s cost of capital. While this 

view implies that secondary market illiquidity and the cost of raising new capital are linked, given 

                                                 
9 See, for example, Chen, Lesmond, and Wei (2007), Bao, Pan, and Wang (2011), Friewald, Jankowitsch, and 

Subrahmanyam (2012), and Dick-Nielsen, Feldhütter, and Lando (2012). 



8 

 

the importance of this question as well as the questions raised as to whether ex post returns are a 

precise proxy for a firm’s cost of capital, we look to test this conjecture directly.  

Our illiquidity analysis relates to recent studies that suggest an association between equity 

illiquidity and the real activities of a firm. Greater equity illiquidity impacts leverage (Lipson and 

Mortal (2009)), dividend payout and share repurchases (Banerjee, Gatchev, and Spindt (2007), 

Brockman, Howe, and Mortal (2008)), corporate governance (Chung, Elder, and Kim (2010)), 

executive compensation (Jayaraman and Milbourn (2011)), ownership structure (Heflin and Shaw 

(2000), Brockman, Chung, and Yan (2009)), and IPO pricing (Mauer and Senbet (1992), Ellul and 

Pagano (2006)), among others.10 Using a sample of seasoned equity offerings, Butler, Grullon, and 

Weston (2005) find that fees charged by investments banks are lower for firms with more liquid 

stock. Butler et al. (2005) suggest that underwriters value market liquidity to reduce the 

intermediation costs of placing new issues, including costs associated with inventory and adverse 

selection, as well as sunk costs incurred throughout the placement process. These results establish 

in the equity market one channel through which issuance costs can have real effects.  

Our liquidity analysis contributes to this literature stream in three ways. First, we extend 

the analysis to debt markets, which we argue is more than just an out of sample test. As the market 

conditions are different in the bond market compared to the equity market, it does not immediate 

follow that secondary market illiquidity will impact bond issuance costs and, consequently, firm 

real activity. For example, while the gross underwriting spread depends on an underwriter’s ability 

to place a security, if an issue is purchased entirely by a small number of long-term institutional 

                                                 
10 See Chung and Zhang (2014) for a summary. The paper here that most closely relates to ours is Lipson and Mortal 

(2009) as one of our tests examines the capital structure implications of secondary market conditions. There are three 

key differences. First, their focus is how equity illiquidity impacts a firm’s overall leverage. Our focus is how bond 

illiquidity impacts the incremental issuance choice (Denis and Mihov (2003)). Second, we also consider debt 

heterogeneity by examining the impact on both public bond issuance and bank borrowing. Third, our capital structure 

analysis includes an examination of both illiquidity and price discovery. 
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investors, strong institutional demand could mean that even if there is not an active market for the 

firm’s other bonds the underwriter can easily place the issue. In this situation, secondary market 

illiquidity will not impact the gross underwriting spread. Furthermore, we also argue that 

understanding the implications for illiquidity shocks is particularly important in the bond market 

as a change in illiquidity can directly impact rollover risk: a risk unique to the bond market. 

Second, as we discuss in the introduction, there are other unique characteristics of the bond 

market, such as the initiation of TRACE and the issuance of multiple bonds by the same firm, that 

aid our identification strategy. We use this strategy to explore the full implications of bond 

illiquidity by showing that it impacts issuance cost, capital structure, and firm investment, thus 

documenting both the channel and the effect.  

Third, we also note that the equity illiquidity literature does not unambiguously predict that 

liquidity improvements will lead to greater real activity. Fang, Tian, and Tice (2014), for example, 

find that greater liquidity can impede firm innovation, attributing the relation to an increase in 

liquidity leading to an increase chance of a hostile takeover and a decrease in monitoring by 

institutional investors. 

1.2. Price Discovery and the Real Economy   

While numerous papers have documented that the initiation of TRACE improved post-trade 

transparency, we extend this analysis by investigating whether this initiation lead to changes in a 

firm’s real activity.11 That price discovery impacts a company’s real activity begins with the 

argument that price discovery and the aggregation of information is a necessary component to 

efficient, informative prices. Then, as Bond, Edmans, and Goldstein (2012) discuss, there are 

                                                 
11 Examples of papers that have examined the price formation process in the corporate bond market include: 

Hotchkiss and Ronen (2002), Bessembinder et al. (2006), Ronen and Zhou (2013), and Das, Kalimipalli, and Nayak 

(2014). 
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multiple channels through which price efficiency can impact firm decisions, leading to real effects. 

The channel we focus on is that real decision makers learn from efficient prices.12    

 The theoretical literature, however, does not unambiguously predict that price efficiency 

will lead to efficient decision making. Seminal papers on the price discovery process such as 

Grossman and Stiglitz (1980), Glosten and Milgrom (1985), and Kyle (1985) treat real firm 

activity as exogenous. In the framework of these models, price efficiency improvement does not 

impact real efficiency improvement.13 Models such as Boot and Thakor (1997) and 

Subrahmanyam and Titman (1999) introduce feedback effects where managers learn from security 

prices and use that information when making decisions. These models serve as an underlying 

theory motivating this empirical question. Dow and Gorton (1997), however, introduce a model in 

which there can be price efficiency without real efficiency. As Bond et al. (2012) discuss, the 

source of the potential disconnect is that prices can be informationally efficient without revealing 

all relevant information to managers. That is, while prices can contain all information relevant to 

the future price of a security, what matters for a feedback effect to occur is what the authors term 

“revelatory price efficiency”: that prices also reveal information that is relevant to real decision 

makers. The model of Dow and Gorton (1997) demonstrates that prices can perfectly forecast 

without revealing new information to managers. Moreover, as the model of Goldstein and 

Guembel (2008) indicates, other frictions such as market manipulation reduce the benefits of this 

channel, further demonstrating the complexity and potential limitations of the feedback channel.   

This set of theoretical papers illustrates ways in which price efficiency can produce real 

effects while also raising questions as to the limitations of the feedback channel. We argue that 

                                                 
12 The two other channels that Bond et al. (2012) discuss are that managerial contracts are tied to asset prices and 

that managers irrationally use market prices as anchors.   
13 We note, however, that the relation between price efficiency and real efficiency is not the focus of these papers.  
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ultimately the question is an empirical one. In exploring this question, our paper relates to the 

empirical paper, Chen, Goldstein, and Jiang (2006), who use cross-sectional variation in private 

information in stock price to show that managers learn from the private information in their own 

firm’s stock price and use this information to make investment decisions.  

2. Data, Variables, and Sample Description 

2.1 Primary data sources 

The bond characteristic data we use comes from Mergent FISD. The FISD database includes the 

offering amount, initial yield, coupon rate, credit rating, Treasury yield spread, underwriting fees 

paid, and many other characteristics of initial debt issues. We validate the integrity of the issuance 

data by comparing it against the Security and Data Corporation’s (SDC) new issue database.14 We 

augment the issuance data with bond trading data from the Trade Reporting and Compliance 

Engine (TRACE) database. For our later tests on capital structure we include private debt issues 

from DealScan. Lastly, we collect accounting data and firm size measures from Compustat. 

Corresponding with the initiation of TRACE coverage, our sample begins in July 2002. 

Our sample period ends December 2012.15 Following the literature, we limit our analysis to U.S. 

nonfinancial firms. The merged database allows us to determine the costs and characteristics of 

new issues in the primary market and to calculate secondary market illiquidity measures once the 

bonds begin trading.  

2.2 The bond issuance process 

                                                 
14 We find that there are approximately 1,400 issues (4% of our total sample) with missing observations in FISD that 

are present in the SDC database. 
15 For the majority of our tests we use the Enhanced TRACE file, which offers greater coverage in years 2002 to 2006 

compared to the Standard file. As we will discuss in our price discovery section (Section 3), we also exploit the fact 

that FINRA provides multiple files in our test design for a subset of our tests.  
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We motivate our choice of cost measures by describing the bond underwriting process. When a 

firm decides to raise capital through the issuance of new bonds, it will seek an investment banker 

to underwrite the new issue and act as an intermediary between the firm and investors. Potential 

underwriters will submit an initial prospectus detailing pricing, strategies, and underwriter 

compensation. Once chosen, a lead underwriter may form an underwriting syndicate.16 The 

underwriter(s) typically has a prearranged group of institutional investors interested in the new 

debt issue. Underwriters must balance the preferences of these institutional clients against a debt 

structure (i.e. bond maturity, coupon, and price) that meets the needs of the issuing firm.  

Underwriters make known the firm’s intention to issue new debt, help the issuer prepare 

disclosure documents and a prospectus, and accept indications of interest from investors. Unlike 

new equity issuances, bond issues typically forego the lengthy roadshow and conference call 

process. As a result, the time between the announcement and when the bond begins to trade varies 

from a few hours to a few days, where many of the details are not set until the end of the process. 

Consequently, issuers maintain some flexibility in issue size as well as which orders, if any, to fill. 

The underwriting process concludes by setting the coupon and initial issue price. The initial price 

will ultimately be determined based on the yield that creditors require in exchange for suppling 

capital to the firm; a yield that reflects the expected risks associated with holding the firm’s debt.  

The underwriter not only provides expertise throughout the process but may also agree to 

buy a portion (or the entirety) of the bond issue until the securities are resold to investors or broker-

dealers. The difference between the underwriter’s purchase price and the price at which the bonds 

are sold to investors is known as the underwriting spread or underwriting discount. While the initial 

bond price may be set at par, or at a premium or discount to par value, the pricing structure itself 

                                                 
16 The choice of a lead underwriter(s) is critical to the bond’s success. An underwriter’s ability, experience, reputation, 

and strength of relationships with investors are all considered in the selection process (Fang (2005)). 
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does not affect the underwriter’s compensation. The underwriter’s compensation is based on the 

discount it pays relative to the markup on the initial issuance.  

2.3 Issuance summary statistics 

In Panel A of Table 1 we report descriptive statistics that highlight the frequency and magnitude 

of new corporate debt issues. Between July 2002 and December 2012, 1,286 firms issued over $4 

trillion in new debt. Many firms issue multiple bonds; there were 9,486 new debt placements 

during the ten-year sample period, an average of over 7 issues per firm. Our sample consist of 

4,864 issues from investment grade firms, 3,643 issues from speculative grade firms, and  979 

issues from unrated firms. We report on the issuance (issuer) characteristics in Panel B (Panel C) 

of Table 1.  New issues have an average coupon rate of 4.95 percent and a median rate of 5.00 

percent. The average (median) years to maturity is 10.18 (8.01) years.  

The frequency of the new debt issues over the sample period are reported in Figure 1. Panel 

A reports the number of issues by quarter, while Panel B reports the total volume issued by quarter. 

It is apparent that new issues have increased since the end of the financial crisis. Even during the 

financial crisis, however, some firms were able to raise capital through the issuance of investment 

grade debt. The figures indicate that the size and scale of the bond market continues to grow. We 

believe these patterns speak to the importance of our empirical analysis.  

2.4 Cost of debt measures 

Our first cost of debt measure, similar to Butler (2008), is the gross underwriting spread. When a 

corporation issues new debt, the immediate cost that the corporation bares is the gross underwriting 

spread, which is direct compensation to the underwriter. The underwriting spread will depend on 

a variety of factors including the issue size and the demand for the new issue. In this paper, we 

examine whether underwriters consider the secondary market illiquidity of a firm’s existing bonds 
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when pricing the firm’s next issue. We also examine whether the price discovery process aids in 

the pricing of new debt issuances. We hypothesize that with illiquid securities and barriers to price 

discovery, underwriter fees, and thus the issuing firm’s cost of capital, will increase.  

Our second cost measure is the credit spread, defined as the difference between the yield 

to maturity of the issue and the yield on a duration-matched Treasury security. Whereas the 

underwriting spread represents underwriter compensation, the credit spread represents investor 

compensation. We hypothesize that when determining the rate at which they are willing to lend to 

the firm, investors will consider the secondary market characteristics of the firm’s other bonds.17  

 We present summary statistics for the two cost measures in Panel A of Table 2 and in 

Figure 2. As expected, investment grade bonds have smaller credit and underwriting spreads than 

speculative grade bonds. New issues have a gross underwriting spread of 1.09 percent. In dollar 

terms, this spread implies that the average new debt issue of $446 million produces approximately 

$4.86 million in underwriting fees.  

2.5 Illiquidity measures 

Our first measure of bond illiquidity is the Amihud (2002) illiquidity measure, given by: 

𝐴𝑚𝑖ℎ𝑢𝑑 𝐼𝑙𝑙𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦 =
1

𝐷𝑖,𝑡
∑

|𝑅𝑒𝑡𝑖,𝑡,𝑛|

𝑃𝑟𝑖𝑐𝑒𝑖,𝑡,𝑛 ∗ 𝑉𝑜𝑙𝑢𝑚𝑒𝑖,𝑡,𝑛
∙ 106

𝐷𝑖,𝑡

𝑛=1

, 

where 𝐷𝑖,𝑡 is the number of observations for security i in month t. We use TRACE reported 

transactions to identify the return, price, and volume for each bond. The intuition behind the 

Amihud ratio is that larger returns per dollar of trading volume indicate greater illiquidity.  

                                                 
17 We report our results using credit spread rather than yield to maturity (YTM). Although we also control for credit 

risk, the credit spread provides a more stable measure of cost than the YTM at issuance. For robustness, we run all of 

our tests using the YTM and find quantitatively similar results.  



15 

 

Our second illiquidity measure is the Kyle and Obizhaeva (KO) measure of price impact, 

which we construct based on the Kyle and Obizhaeva (2016) model of market microstructure 

invariance. The measure is the bond return variance within each month scaled by the monthly 

dollar volume. We calculate dollar volume by multiplying the final trade price each day and the 

daily trade volume, and then sum to aggregate over each month totals. We compute the return 

variance using all TRACE reported transactions for each month.  

𝐾𝑦𝑙𝑒 𝑂𝑏𝑖𝑧ℎ𝑎𝑒𝑣𝑎 𝐼𝑙𝑙𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦𝑖,𝑡 = (
𝑅𝑒𝑡𝑢𝑟𝑛 𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒𝑖,𝑡

𝑃𝑟𝑖𝑐𝑒𝑖,𝑡 ∗ 𝑉𝑜𝑙𝑢𝑚𝑒𝑖,𝑡
)

1
3

∙ 106. 

Because a large return variance for a smaller dollar volume indicates greater illiquidity, larger 

values of the KO measure specify greater bond illiquidity.18  

Our third measure of bond illiquidity, 𝐴𝑑𝑗𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟𝑖,𝑡, is from Liu (2006). This adjusted 

turnover measure is similar in construction to one proposed by Lesmond, Ogden, and Trzcinka 

(1999). We compute the measure for security i in month t as follows: 

𝐴𝑑𝑗𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟𝑖,𝑡 = # 𝑍𝑒𝑟𝑜 𝑉𝑜𝑙𝑢𝑚𝑒 𝑇𝑟𝑎𝑑𝑖𝑛𝑔 𝐷𝑎𝑦𝑠𝑖,𝑡 +

1
𝑡𝑢𝑟𝑛𝑜𝑣𝑒𝑟𝑖,𝑡

𝐷𝑒𝑓𝑙𝑎𝑡𝑜𝑟
×

21

# 𝑇𝑟𝑎𝑑𝑖𝑛𝑔 𝐷𝑎𝑦𝑠
. 

#𝑍𝑒𝑟𝑜𝑉𝑜𝑙𝑢𝑚𝑒𝑇𝑟𝑎𝑑𝑖𝑛𝑔𝐷𝑎𝑦𝑠𝑖,𝑡 is the number of trading days on which the bond did not trade; 

𝑡𝑢𝑟𝑛𝑜𝑣𝑒𝑟𝑖,𝑡 is the quotient of the total number of bonds traded per month and the total number of 

outstanding bonds. Following Liu (2006), we use a deflator of 480,000 that allows 0 <

1/𝑡𝑢𝑟𝑛𝑜𝑣𝑒𝑟𝑖,𝑡

𝐷𝑒𝑓𝑙𝑎𝑡𝑜𝑟
< 1. Last, we standardize the number of trading days from one month to the next using 

21

# 𝑇𝑟𝑎𝑑𝑖𝑛𝑔 𝐷𝑎𝑦𝑠
. The 𝐴𝑑𝑗𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟𝑖,𝑡 illiquidity metric is similar to 𝐷𝑁𝑇𝑖,𝑡 below, but distinguishes 

                                                 
18 As Kyle and Obizhaeva discuss in an earlier working paper version of their Econometrica paper, raising the ratio to 

the 1/3 power scales each observation in order to generate “a sensible index based on the cost of converting an asset 

to cash,” and is included to “capture cross-sectional variation in volume and volatility across stocks with different 

levels of trading activity”. Additionally, we multiply the ratio by 106 in order to more easily interpret the regression 

coefficients.   
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between two bonds with the same number of zero volume trading days. This measure is increasing 

in illiquidity.19  

Our last measure of secondary market illiquidity, 𝐷𝑁𝑇𝑖,𝑡, is the percentage of days in month 

t that security i does not trade: 

𝐷𝑁𝑇𝑖,𝑡 =
𝑍𝑒𝑟𝑜 𝑉𝑜𝑙𝑢𝑚𝑒 𝑇𝑟𝑎𝑑𝑖𝑛𝑔 𝐷𝑎𝑦𝑠𝑖,𝑡

𝑇𝑟𝑎𝑑𝑖𝑛𝑔 𝐷𝑎𝑦𝑠 𝑖𝑛 𝑀𝑜𝑛𝑡ℎ 𝑡
× 100. 

𝐷𝑁𝑇𝑖,𝑡 measures an investor’s ability to trade a bond at all, which is especially relevant in the 

highly illiquid bond market. Higher values of 𝐷𝑁𝑇𝑖,𝑡 imply greater bond illiquidity.  

 We report the means and medians of the four illiquidity measures in Panel B of Table 2. 

The average bond in our sample trades on 44 percent of the days during the month; investment 

grade bonds trade more frequently than speculative grade and unrated bonds. Consistent with prior 

research, we find that the median values of the price impact measures, KO and Amihud, are smaller 

than their respective means.20 We use the logged form of all illiquidity measures in our empirical 

tests, apart from DNT, which is already in a percentage form.  

3. The Impact of Illiquidity on Primary Market Activity  

As a starting point of our analysis, we examine the relation between secondary market illiquidity 

and the cost and ability to issue debt in the primary market. We first match newly issued bonds to 

existing bonds previously issued by the same firm. From this set of matches we eliminate those 

                                                 
19 One additional benefit of using turnover as one of our measures is that it provides insight into the price discovery 

process. Although typically used as a liquidity measure, Barinov (2014) suggests that turnover may more appropriately 

measure firm-specific uncertainty or investor disagreement surrounding the trading process. In this light, turnover may 

also capture elements of the price discovery process, whereby information is incorporated into prices through the 

interaction of market participants. 
20 Because there is a great deal of skewness in the cost and illiquidity measures, we winsorize our data at the 1 and 99 

percent levels. 



17 

 

where the prior issue matured more than three years before the new issue.21 We also exclude prior 

issues within the previous month, since there is insufficient data to measure illiquidity.  

For each bond, we calculate the four monthly illiquidity measures described in Section 2. 

We then calculate yearly firm-level measures using each of the four illiquidity measures by 

averaging across all monthly observations. Should a firm have multiple issues outstanding, we 

weight our illiquidity measure by issue size.22  

3.1 Tests of secondary market illiquidity and the probability of issuing new debt 

In our first set of tests we examine whether secondary market illiquidity affects the probability of 

a firm issuing new debt. If, as we propose, illiquidity results in a higher cost of debt, then on the 

margin this relation will affect the set of profitable projects available to a firm. Firms with a higher 

cost of debt could be forced to forgo valuable projects that they could have otherwise undertaken 

should they choose not to reenter the public bond market.  

We report the results of cross-sectional probit tests in Table 3. The probit model allows us 

to determine the likelihood that a firm issues a bond in a given year. The dependent variable is an 

indicator variable equal to one if a firm issues debt in year t, and zero otherwise. The independent 

variable of interest is the prior year (t-1) existing debt illiquidity, captured using the four illiquidity 

measures. The null hypothesis is that prior illiquidity will have no impact on a firm’s debt issuance, 

whereas the alternative hypothesis is that prior illiquidity and bond issuance are negatively related. 

                                                 
21 We make this adjustment for two reasons. First, bond illiquidity changes over time, thus data from more than three 

years prior may not reflect current market conditions. Second, with a large timespan between issues, market 

participants may be less inclined to view the prior illiquidity as a proxy for future expected illiquidity. Our results are 

robust to dropping this restriction as well as to using other cutoffs.  
22 To address concerns that investors may place more emphasis on recent issues we separately repeat all of our analyses 

using only prior issues that originated within five and three years of the current issue and find similar results.  
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In this analysis, we use all firms with TRACE listed bonds, regardless of whether the firm issues 

a new bond at some point in during the sample period.23  

To isolate the effect of prior illiquidity on a firm’s debt issuance, we control for other 

factors that impact access to credit. As larger firms are more likely to access public debt markets 

we include the log of the firm’s market capitalization. We control for a firm’s capital expenditures 

to proxy for growth opportunities. We include the firm’s leverage ratio and the firm’s cashflow 

scaled by total assets. As prior research has shown that firms with lower rated debt and those 

without credit ratings are less likely to access public debt markets we include speculative grade 

and non-rated indicator variables.24 Lastly, in each regression we include year fixed effects.  

We report the results in Table 3. The coefficients of the control variables in the model are 

consistent with prior research. We find, for example, that larger firms are more likely to issue new 

debt while firms with speculative grade ratings and firms without credit ratings are less likely to 

issue new debt. We also find that there is a negative relation between year t-1 bond illiquidity and 

the probability of issuing new debt in year t. This result is consistent using all four illiquidity 

measures, implying that firm-specific illiquidity could represent an impediment to accessing credit. 

The results in Table 3 offer initial evidence that secondary market conditions impact the primary 

market issuance process, and thus could impact the real activities of a firm. Firms with 

comparatively illiquid debt could find it more difficult to obtain funding, expand operations, and 

roll over existing debt. 

 

 

                                                 
23 When we conduct this analysis using only the issuers sample, we find quantitatively similar results.  
24 In untabulated results we control for credit rating using alternative measures, such as including the numerical 

representation of each bond’s Moody’s rating, and find that the results are robust to these alternative specifications. 
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3.2 Tests of secondary market illiquidity and the cost of issuing new debt 

We next examine the relation between issuance costs and secondary market illiquidity. 

These tests are predicated on a firm actually issuing new debt and, therefore, conditional on the 

firm’s choice and ability to issue new debt. The results in Table 3, however, indicate that illiquidity 

is negatively related to a firm’s probability of issuing new debt. One potential explanation for the 

results in Table 3 is that firms with illiquid debt are unable to frequently access the public debt 

market which could, in turn, produce a censored sample problem.25  

To address potential sample bias concerns, we employ the Heckman (1979) two-step 

estimation procedure. In the first step, our selection equation is the probit model shown in Table 

3, where we estimate the probability of a firm issuing debt in a given year using all firms in our 

sample. Using the results from the first stage regression, we then estimate the inverse Mill’s ratio.26 

In the second stage of the Heckman test we examine the cross-sectional relation between the firm’s 

cost of debt and the prior illiquidity of the firm’s outstanding bonds. In this stage, reported in Table 

4, the dependent variable is the firm’s cost of debt, measured using either the underwriting spread 

or the credit spread. Our key independent variables are the size-weighted average illiquidity 

measures of the firm’s outstanding debt from the prior year. We also include the inverse Mill’s 

ratio of the selection equation (lambda) to address any potential sample bias issues. We note that 

                                                 
25 To appear in our sample, a firm must have existing public debt at some point between 2002 and 2012. This 

requirement means that we are not concerned that a firm lacks access to the public debt market altogether. Rather, a 

potential concern is one of frequency and timing. If a firm does not issue debt in a given year, it could be that the firm 

either had no reason to access the credit market, or alternatively, the firm was unable to access the public debt market 

at that point in time. It is the second case that potentially leads to a sample bias. 
26 In the second step we exclude the growth option proxy since a firm’s need to access capital markets should not be 

correlated with the cost of issuing. The cost of issuing should be associated with the riskiness of the project, with 

lower risk projects corresponding to lower borrowing costs. A firm’s need to access capital markets should be based 

on the availability of projects, regardless of the level of risk: both low cost and high cost borrowers potentially require 

capital. 
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the coefficients on the lambda term are statically significant in all regressions suggesting that it is 

important to control for the issuance effects documented in Table 3. 

The results in Table 4 indicate that firms with illiquid debt face higher borrowing costs. 

Using all four illiquidity measures and using both cost of debt measures we find consistent results. 

In all eight models the coefficients on the four illiquidity measures are positive and statistically 

significant. This set of results offers direct evidence that secondary market illiquidity impacts the 

cost of debt in the primary market, indicating that firms with illiquid secondary market debt face 

higher borrowing costs. Combined with the results in Table 3, we find that firms that have illiquid 

debt are less likely to issue new debt, and when they do, face higher borrowing costs.  

3.3 Subsample tests 

While our results indicate that secondary market illiquidity leads to fewer issuances and higher 

costs, we are sympathetic to concerns regarding reverse causality. If, for example a firm is unable 

to access credit for exogenous reasons, this lack of access could lead to concerns about a firm’s 

existing debt, which could, in turn, adversely impact liquidity. Our prior results could, for example, 

be driven by access frictions faced by firms with speculative grade ratings as having a high credit 

rating is one of the biggest predictors of public debt market access (Denis and Mihov (2003)).  

We note that the filter we use requiring a firm to already have existing public debt in order 

to appear in our sample helps alleviate this potential concern. Nevertheless, we next address this 

concern directly by repeating our prior analysis using only a subsample of firms with high-quality 

(A-rated or higher) credit ratings. As prior findings predict that these firms should be able to access 

public debt markets, the results of this test help alleviate concerns that an unobserved variable is 
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impacting access to credit and then, subsequently, secondary market illiquidity.27 Furthermore, we 

limit this analysis to firms that do not experience a credit rating change within three years of the 

new issue, and, as such, underwriters should not be overly concerned about issuer quality. By 

reducing ratings concerns, this approach should isolate the relation between illiquidity, access, and 

issuing costs.  

We report the results of this subsample analysis in Table 5. Panel A presents the coefficient 

estimates resulting from cross-sectional probit regressions. While we use the same control 

variables as those presented in Table 3, for brevity we do not report all the coefficients, but note 

the results are similar. As before, our results indicate that there is a negative relation between prior 

period bond illiquidity and the probability of issuing debt. Next, using the same first stage probit 

model as we discuss in Table 4, we then present the results from the Heckman correction model 

with the underwriting spread as the dependent variable in Panel B and the credit spread as the 

dependent variable in Panel C. In both Panels, the coefficients on all four of our illiquidity variables 

are positive and statistically significant, indicating that illiquidity increases issuance costs even for 

firms with high credit ratings.28 Because our results hold in the subsample tests we conclude that 

our main results are not driven by the most illiquid, difficult-to-issue securities in the full sample.  

3.4 Changes in secondary market illiquidity and changes in the cost of issuing new debt 

The results in Tables III, IV, and V indicate that firms with illiquid securities are less likely to 

issue new debt and, when issuing, face higher issuance costs. We further explore this relation by 

                                                 
27 This previously documented finding is further supported by the evidence we present in Figure 1. Even during the 

financial crisis, when credit was especially difficult to obtain for firms with speculative grade or no credit ratings, a 

subset of firms with investment grade ratings were still able to access public debt markets. 
28 We note that the significance is lower in Table 5 compared to the results in Table 4. This is expected for two 

reasons. First, in examining this subsample we drop 77% of the firms in our sample. Second, and more importantly, 

there is much less variation in liquidity for bonds with high credit ratings (Friewald et al. (2012)). 
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considering whether an idiosyncratic change in an individual firm’s bond illiquidity is associated 

with a change in a firm’s cost of debt. 

Prior theoretical and empirical research shows that illiquidity changes over time. In 

particular, the literature on flight-to-liquidity illustrates the importance of changes in relative 

illiquidity: when liquidity ‘dries up’, investors respond. The question we now ask is whether the 

changes in illiquidity documented in previous studies are associated with changes in issuance 

costs. This question is particularly salient, given the importance of liquidity shocks documented in 

the literature. A sudden change in illiquidity when a firm needs to reenter the market due to a 

maturing bond could increase a firm’s rollover risk and, in an extreme situation, lead to default.   

To explore this relation, we conduct cross-sectional regression tests of factors that impact 

the change in issuance costs from the previous issue to the new issue, expressed as a percent.  Our 

main independent variable of interest is the change in secondary market illiquidity of the firm’s 

previously issued bonds. To measure this change, we calculate the average illiquidity in the three 

months prior to the new issue (months t-3 through t-1) and compare it to the average illiquidity 

over the previous nine-month window (months t-12 through t-4), expressed in percentage terms. 

This difference captures whether illiquidity decreased or increased in the months leading up to the 

new issuance compared to the illiquidity over the previous nine months.29 This test design allows 

us to consider whether issuance costs change between bond offerings when secondary market 

conditions change. The null hypothesis is that the change in illiquidity is uncorrelated with a 

                                                 
29 This test captures whether recent changes in illiquidity impact the cost of debt issuance. In untabulated results we 

examine the results after comparing the prior year’s illiquidity (year t-1) to the illiquidity two years before the new 

issue (year t-2). We also examine the change in illiquidity by comparing the illiquidity at the time of the prior issuance 

to the illiquidity at the time of the new issuance. We also include only considering issues where the previous issue is 

within three years of the current issue. Each of these approaches produces quantitatively similar results. We choose to 

focus on the recent changes to determine whether recent changes in illiquidity are important to market participants as 

recent changes are more indicative of liquidity shocks.  
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change in issuance cost. The alternative hypothesis is that as liquidity improves issuance costs 

decline (and vice versa). 

We include additional variables that could potentially impact changes in credit spreads and 

underwriting spreads, including: the change in the offering amount relative to that of the most 

recent prior issue, the change in the firm’s leverage ratio and cashflow, the change in the issue’s 

duration, the number of months since the most recent issue, the natural log of the firm’s total 

outstanding debt, and the natural log of the firm’s market capitalization. We also control for 

changes in the firm’s credit rating by including indicator variables marking whether a firm has 

been upgraded or downgraded since the most recent issue. As our focus is now the change in the 

cost of debt, we follow Collin‐Dufresne, Goldstein, and Martin (2001) and include additional 

control variables that could potentially impact the changes in spreads: the change in the treasury 

rate level (the change in the yield of the 10-year Treasury), the change in the slope of the yield 

curve (the difference between the 10-year Treasury yield and the 2-year Treasury yield at time t, 

minus this difference measured in year t-1), the change in market volatility (the change in the 

VIX), and the return of the S&P 500. Lastly, we also include both year and firm fixed effects in 

each regression. Table 6 reports the results.   

The first four columns report the results using the change in underwriting spreads as the 

dependent variable. Columns five through eight report the results using the change in credit spreads 

as the dependent variable. In all eight cases, using the two cost measures and four illiquidity 

measures, we find that an increase in illiquidity is associated with an increase in borrowing costs 

for the new issue. The results reported in Table 6 are consistent with those reported in previous 

tables. Namely, all tests indicate that secondary market illiquidity is associated higher borrowing 

costs. Moreover, Table 6 indicates that market participants care about recent changes in illiquidity. 
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If a firm needs to raise additional capital at a time when its existing bonds are especially illiquid, 

the results in Table 6 indicate that the firm will face higher issuance costs. This change in 

borrowing conditions is especially problematic for firms that need to roll over their existing debt. 

Similarly, the results in Table 6 also indicate that an improvement in a firm’s liquidity is associated 

with a decrease in borrowing costs. These results thus have important implications for managerial 

actions and regulatory changes designed to improve secondary market liquidity.  

4. The Impact of Price Discovery on Primary Market Activity  

Having established that illiquidity impacts issuance costs, this section explores whether price 

discovery, or the process by which new information is assimilated into prices, also impacts the 

costs incurred by firms in the primary market.  

One difficulty in determining the effects of liquidity and price discovery is that the two are 

often inseparable in empirical tests. The corporate bond market allows us a novel approach to 

disentangle the two effects. The staggered implementation of the TRACE and the subsequent 

release of all bond trading data through the Enhanced TRACE files provide us a way to test the 

effects of secondary market price discovery on the primary market.  

FINRA now requires mandatory transaction reporting for corporate bonds; reporting that 

is disseminated through TRACE. Prior to the implementation of TRACE, investors did not have 

access to real-time information on transaction sizes and prices. While traders were still able to find 

liquidity in the pre-TRACE period, investors were forced to transact with an information set that 

included only stale prices. Consequently, the price discovery process was severely inhibited prior 

to the implementation of TRACE. Because TRACE coverage allows traders to see prices, the price 

discovery process was much more efficient for TRACE-reported bonds than for bonds that were 

not TRACE reported.  



25 

 

Not all trades in 2002 were covered by TRACE. The percent reported increased every year 

until 2006 when all trades became TRACE-reported.30 The staggered implementation of TRACE 

allows us to examine the impact of trading when prices are not disseminated to the public. 

Specifically, we compare the cost of new bond issues in cases where the firm’s other bonds are 

TRACE-reported to the costs of issues where the firm’s other bonds were not yet subject to 

TRACE reporting. Greater price discovery in a firm’s outstanding bonds should benefit market 

participants when pricing new issues. 

To determine if firms with TRACE-reported bonds have lower issuance costs, we regress 

our cost measures on an indicator variable specifying whether the firm’s outstanding bonds are 

TRACE reported. We include, but do not report, the same control variables presented in previous 

tables. Since the TRACE implementation period only occurred during the period of 2002 through 

2006, we exclude issues in the years following 2006. To disentangle the effects of price discovery 

from that of liquidity, we also control for illiquidity using the four illiquidity measures. We report 

the results in Table 7. 

We first note that the illiquidity results in Table 7 are consistent with the results reported 

in earlier tables. The results in Table 7 also indicate that firms with TRACE-reported bonds 

experience lower issuance costs relative to firms with bonds not covered by TRACE. This result 

holds using both the underwriting spread and the credit spread. After controlling for illiquidity, we 

                                                 
30 As reported in the TRACE fact book: During Phase I, effective on July 1, 2002, public transaction information was 

disseminated immediately upon receipt for Investment-Grade debt securities having an initial issue of $1 billion or 

greater; and 50 Non-Investment-Grade (High-Yield) securities; approximately 520 securities. Phase II, fully effective 

on April 14, 2003, expanded public dissemination to include all Investment Grade TRACE-eligible securities of at 

least $100 million par value (original issue size) or greater rated A3/A- or higher and a group of 120 Investment-Grade 

TRACE-eligible securities rated Baa/BBB and 50 Non-Investment-Grade bonds. In Phase II, the number of 

disseminated bonds increased to approximately 4,650. In Phase III, fully effective on February 7, 2005, approximately 

99 percent of all public transactions and 95 percent of par value in the TRACE-eligible securities market were 

disseminated immediately upon receipt by the TRACE System. 
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find that price transparency is associated with lower issuance costs. Interestingly, we find that the 

results are stronger using the underwriting spread. This may be that price discovery lowers the 

potential inventory and placement risk of the underwriter. These results indicate that the initiation 

of TRACE benefited firms by simultaneously reducing both underwriter costs and credit spreads.   

While the results in Table 7 indicate that transparency improvements can lower a firm’s 

cost of debt, we recognize that cross-sectional regressions are not without their limitations. We 

next consider an alternative approach to achieve better identification, again using the staggered 

implementation of TRACE to motivate our test design. Phase II of TRACE, effective on April 14, 

2003, expanded coverage to all issues above $100 million. As shown in Figure 3, the 

implementation of Phase II served as a noticeable shock to both underwriting spreads and credit 

spreads for securities meeting the size threshold. We argue that after separately controlling for 

heterogeneous bond characteristics such as credit rating, coupon, and duration, excluding 

differences in transparency via TRACE reporting, bonds both above and below the price threshold 

should be quite similar. Thus, the noticeable shift in underwriting spreads and credit spreads for 

bonds around the $100 million threshold is likely a direct result of the increase in transparency 

brought about through the staggered implementation of TRACE. 

To confirm whether the increase in transparency affected issuance costs, we report the 

results of a regression discontinuity test in Table 8. By using regression discontinuity tests, we can 

compare the cost of issuing debt by firms with issues above and below the coverage threshold, and 

thus use the rule change as a natural experiment. Given that firms can choose the size of their 

current debt issue, we focus on whether the previous debt issues of the firm are TRACE reported 

at the time of the new bond issuance. This design provides the exogenous assignment required for 

a regression discontinuity test. Our dependent variable is either the underwriting spread or credit 
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spread, and the variable of interest is a treatment variable equal to one if the firm’s other bonds are 

TRACE-reported and zero otherwise. We include the same controls as those presented in previous 

tables.31 In all specifications, we find that the TRACE-reported indicator variable is negative and 

statistically significant. These results indicate that the increase in transparency brought about by 

the introduction of TRACE reduced issuance costs. We conclude that, like illiquidity, the price 

discovery process has a material effect on primary market transaction costs. These results thus 

indicate that in addition to providing benefits to secondary market participants (see, for example, 

Bessembinder et al. (2006) and Goldstein et al. (2007)), the implementation of  TRACE benefited 

primary market participants as well. 

5. The Real Effects of Secondary Market Activity 

As we argue that secondary market characteristics ultimately impact the real activities of a firm, 

we next directly examine whether illiquidity and price discovery affect a firm’s choice of financing 

and investment decisions. 

5.1 The effects of secondary market illiquidity and price discovery on capital structure  

While our earlier results indicate illiquidity impedes both debt cost and access, our empirical 

design to this point does not capture whether firms with illiquid bonds actually require external 

sources of financing. Should a firm be able to finance its capital needs internally, the liquidity of 

its existing bonds is less consequential. For our next set of tests, we focus on firms that require 

external financing in order to examine how secondary market illiquidity can impact a firm’s 

decision to issue public bonds, borrow from a bank, or issue equity.32  

                                                 
31 For this set of tests, we include firm fixed effects but, as we are only examining the change over a short 

implementation window around the Phase II change, we do not include year fixed effects.  
32 We use data on public debt and equity offerings is obtained from Mergent FISD and SDC Platinum. We obtain 

private loan data from DealScan. 



28 

 

As a firm’s internal cash flow and investment decisions are important determinants of 

accessing capital markets, following Leary and Roberts (2005), we first identify the subset of firms 

facing a financing deficit, defined as the difference between a firm’s investment and its internal 

funds.33 When this difference is positive, we classify the firm as in need of external financing. 

Using this subsample of firms, we next use a probit model to determine what factors lead a firm to 

choose a particular funding source. As choosing between public debt, private debt, and equity are 

not mutually exclusive, we jointly estimate three binary equations. The dependent variable in each 

equation is equal to one if firm i issues public debt, private debt, or public equity, in year t, 

respectively, and zero otherwise. The three equations are as follows: 

𝑃(𝑃𝑢𝑏𝑙𝑖𝑐 𝐷𝑒𝑏𝑡|𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙 𝑛𝑒𝑒𝑑)𝑖,𝑡 =  𝛼 + 𝛽1𝐼𝑙𝑙𝑖𝑞𝑖,𝑡 + 𝛽2𝑇𝑅𝐴𝐶𝐸𝑖 + 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖,𝑡 + 𝜆𝑡 + 𝜆𝑖 + 𝜀𝑖,𝑡   

𝑃(𝑃𝑟𝑖𝑣𝑎𝑡𝑒 𝐷𝑒𝑏𝑡|𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙 𝑛𝑒𝑒𝑑)𝑖,𝑡 =  𝛼 + 𝛽1𝐼𝑙𝑙𝑖𝑞𝑖,𝑡 + 𝛽2𝑇𝑅𝐴𝐶𝐸𝑖 + 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖,𝑡 + 𝜆𝑡 + 𝜆𝑖 + 𝜀𝑖,𝑡 
𝑃(𝐸𝑞𝑢𝑖𝑡𝑦|𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙 𝑛𝑒𝑒𝑑)𝑖,𝑡 =  𝛼 + 𝛽1𝐼𝑙𝑙𝑖𝑞𝑖,𝑡 + 𝛽2𝑇𝑅𝐴𝐶𝐸𝑖 + 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖,𝑡 + 𝜆𝑡 + 𝜆𝑖 + 𝜀𝑖,𝑡. 

We report the results of this analysis in Table 9.  

In both the public debt issuance and bank borrowing models, the coefficients on prior 

period bond illiquidity are negative. However, the coefficients on equity issuance are positive, 

although the statistical significance depends on the timeframe. These results thus indicate that, 

first, consistent with the earlier results, firms with illiquid debt that need external financing are 

less likely to issue public bonds. Second, secondary market illiquidity also appears to spill over to 

the private debt market: firms with illiquid bonds that need external financing are also less likely 

to borrow from banks. Third, firms with illiquid debt in need of external financing are also more 

likely to issue equity, a costlier source of capital.   

                                                 
33 Following Leary and Roberts (2005), we define 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑖,𝑡 and 𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑙 𝐹𝑢𝑛𝑑𝑠𝑖,𝑡 as follows: 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑖,𝑡 =

 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒𝑠𝑖,𝑡  +  𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 𝑖𝑛 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑠𝑖,𝑡  +  𝐴𝑐𝑞𝑢𝑖𝑠𝑖𝑡𝑖𝑜𝑛𝑠𝑖,𝑡  +  𝑈𝑠𝑒 𝑜𝑓 𝑓𝑢𝑛𝑑𝑠 𝑜𝑡ℎ𝑒𝑟𝑖,𝑡  −

 𝑆𝑎𝑙𝑒 𝑜𝑓 𝑃𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝑝𝑙𝑎𝑛𝑡 𝑒𝑞𝑢𝑖𝑝𝑡𝑚𝑒𝑛𝑦𝑖,𝑡  −  𝑠𝑎𝑙𝑒 𝑜𝑓 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑖,𝑡;  

and 𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑙 𝐹𝑢𝑛𝑑𝑠𝑖,𝑡 =  𝐶𝑎𝑠ℎ 𝐵𝑎𝑙𝑎𝑛𝑐𝑒𝑖,𝑡−1 + 𝐶𝑎𝑠ℎ𝐹𝐿𝑜𝑤𝑖,𝑡 − 𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑠𝑖,𝑡 − Δ𝑊𝑜𝑟𝑘𝑖𝑛𝑔 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑖,𝑡. 
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The coefficients on the TRACE dummy variable, measuring whether the firm has TRACE 

listed debt, indicates that TRACE coverage increases the probability of issuing public bonds and 

decreases the probability of borrowing from banks or issuing equity. These results indicate that 

price discovery has a significant effect on firm’s choice of external debt financing.  

While capital structure has been studied in great detail (e.g., Myers and Majluf (1984), 

Titman and Wessels (1988), Fama and French (2002), Dittmar and Thakor (2007), Lemmon and 

Zender (2010)), we believe our results offer additional insight into a firm’s capital structure 

decisions by highlighting that security market frictions hinder the real activity of the firm. 

Additionally, our results contribute to the capital structure literature that examines debt 

heterogeneity by suggesting that one determent of a firm’s debt issuance choice is the secondary 

market conditions. As prior evidence indicates that the cost of public debt is lower than the cost of 

private debt (Fama (1985) and Cantillo and Wright (2000)), our results indicate that the increased 

transparency brought about through the initiation of TRACE allows firms to more easily access 

this less expensive form of debt. 

5.2 The effects of secondary market illiquidity and price discovery on firm investment 

We conclude our analysis by exploring the effects of secondary market illiquidity and price 

discovery on firm investment. As firms with illiquid debt face higher borrowing costs in the 

primary market they may have to forgo certain projects due to those costs. We thus expect firms 

with illiquid debt to have lower levels of investment. Furthermore, with the greater transparency 

brought about by TRACE coverage, we expect that firm investment will be higher once a firm’s 

bonds became TRACE eligible. 

To test these hypotheses, we employ a cross sectional regression setting where our 

dependent variable is the change in firm investment between years t-1 and t. We use two measures 
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of firm investment. Our first measure, which we discuss in Section 5.1, follows from Leary and 

Roberts (2005). We use this measure to calculate the change in investment between years t-1 and 

t. Our second measure is the change in property, plant, and equipment scaled by total assets. We 

have two principal independent variables of interest. The first is the change in bond illiquidity, 

where we measure the change in illiquidity between years t-1 and t.34 The second is an indicator 

variable that is equal to one once a firm’s bonds become TRACE listed. As we now are examining 

the relation between investment and illiquidity, we control for the firm’s prior period (t-1) 

Leverage Ratio, ROA, Tobin’s Q, and operating cashflow. We report the results in Table 10.  

Overall, the results support the argument that greater secondary market illiquidity reduces 

firm investment. Our results are consistent using both measures of firm investment and all four 

measures of secondary market illiquidity. The negative coefficients on all four illiquidity measures 

suggest that firms with illiquid bonds display lower levels of investment. To put these results 

another way: we find that liquidity improvements are associated with greater firm investment.  

Turning to the TRACE reported dummy variable, we find that the coefficient on the 

dummy variable is positive and statistically significant in all eight models. The results thus indicate 

that after TRACE coverage was introduced, firms were able to not only access the public bond 

markets more often (Table 9) and at a lower cost (Tables 7 and 8), but were also able to 

subsequently increase firm investment.  

Collectively, the results presented in Table 10 indicate that both liquidity and price 

discovery in the secondary market impact the real activities of a firm. These results have important 

                                                 
34 Note the difference in the change in illiquidity in Table 10 compared to the change in illiquidity in Table 6. 

Whereas the change in illiquidity measure we use in Table 6 captures a recent illiquidity shock, the construction for 

Table 10 captures a longer-term change in illiquidity: whether the average illiquidity in year t is different from that 

in year t-1. While we find that the results are quantitatively similar using either illiquidity change measure in both 

Tables 6 and 10, we report the results using the yearly change in Table 10 to correspond with the timing of our 

measures of firm investment.  
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policy and regulatory implications. Efforts to improve liquidity or transparency by either mangers 

or regulators not only improve secondary market conditions as the prior literature suggests, but 

also can directly impact firm activity as well.   

5. Conclusion 

Primary markets, where securities are initially purchased from the issuing firm, serve a clear and 

necessary purpose. Through the issuance of new securities in the primary market, firms are able 

raise capital to fund or expand operations. After underwriting fees are subtracted, all proceeds from 

security issuances go directly to the issuing firm. Issuing firms do not, however, receive a direct 

capital inflow from transactions occurring in the secondary market, where investors trade with 

other investors. While issuing firms do not receive capital inflows from the secondary market, 

firms may still indirectly benefit from trading in the secondary market.  

In this paper, we explore whether secondary market liquidity and price discovery for 

nonfinancial corporate bonds provides a positive and significant benefit to the issuing firm. Unlike 

the primary equity markets of IPOs and SEOs, which are accessed infrequently, the sheer volume 

of bond issues and reissues, along with the scope of firms and entities issuing debt allow us to 

directly address a question posed by Zingales (2015) as to whether finance, in this case secondary 

markets, benefits society.  

Our results indicate that firms with illiquid bonds are less likely to access the public debt 

markets in a given year. This result suggests that illiquidity represents a hurdle that firms must 

overcome when issuing new debt. A potential lack of access has negative ramifications for a firm 

in that it impacts the firm’s investment opportunities and the ability to roll over existing debt.  

We find that when firms issue debt, the illiquidity of its outstanding bonds is priced into 

new debt issues by the same firm, where firms with current illiquid debt pay higher prices for 
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subsequent debt issues. We test this relation two ways. First, we regress our cost of debt measures, 

the credit spread and gross underwriting spread, on four distinct measures of illiquidity. The results 

show that in the cross section, firms with illiquid bonds have higher costs with subsequent issues. 

Second, we test the relation in a dynamic setting by examining the relation between the change in 

issuance costs between subsequent issues and the changes in illiquidity around the time of a new 

issue. We find that firms that experience recent increases in illiquidity have higher costs with the 

new issue. Both approaches produce consistent results: greater illiquidity is associated with an 

increase in issuance costs. 

Using the staggered implementation of TRACE and the two trade files now offered by 

FINRA, we examine the relative benefit of price dissemination on issuance costs as well. Our 

results suggest that a more efficient price discovery process in the secondary market reduces the 

cost of new issues in the primary market. The staggered implementation of TRACE also lends 

itself to examine the cost of debt question using a regression discontinuity design. Using this 

method, we continue to find evidence that secondary market illiquidity increases a firm’s cost of 

debt. Lastly, we find that secondary market features do, in fact, impact the real activities of a firm. 

In particular, firms with more illiquid bonds are less likely to revisit the debt markets and are 

marginally more likely to issue equity. Impediments to accessing capital produce fewer 

investments as a result and leave firms without the opportunity to accept potentially profitable 

projects. We find that the initiation of TRACE coverage is associated with greater firm investment.   

The practical inference from our results is that secondary markets are not simply a 

sideshow to the real economy but do in fact provide real economic benefit to issuing firms. Our 

paper contributes to the growing body of research that sheds light on the societal benefits provided 

by secondary markets. We conclude by suggesting that efforts to improve liquidity and price 
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discovery in markets is warranted, not only because they improve secondary market trading, but 

also because they provide firms better access to capital to fund growth opportunities. 
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Table 1 

Corporate Bond Issues (2002-2012) 
This table reports summary statistics for new issues of corporate bonds during the sample period 2002 

through 2012. Panel A reports statistics for the number and size of bond issues. Number of Issuers is the 

number of unique firms that issue bonds during the sample period, and Number of Issues is the total 

number of unique issues. Volume Issued is the sum of the amount issued by all firms. Panel B reports the 

mean and median characteristics of newly issued corporate bonds. Major characteristics include the 

coupon paid to investors, the time in years until the bond matures, the yield to maturity, the offering price 

expressed as a percent of the par value, and the proportion of bonds that are callable. Panel C reports the 

mean and median characteristics of the bond issuers, including firm size (in millions), and the ratios for 

cashflow and leverage (total debt divided by total assets). We partition bond statistics per investment 

rating at the time of issue. Data utilized comes from intersection of the Mergent FISD, Security and Data 

Corporations (SDC) New Issue Database, Century for Research in Security Prices (CRSP), and 

Compustat datasets.  

 Investment  Speculative  Not Rated All 

Panel A: Corporate Bond Issues 

Full Sample 

Number of Issuers 301 596 389 1286 

Number of Issues 4,864 3,643 979 9,486 

Volume Issued ($Millions) 2,626,078 1,336,173 163,184 4,125,435 

Avg. Issue Size ($Millions)  539.90   366.78   166.68   434.90  

Average Per Year     

Number of Issuers 27 54 35 117 

Number of Issues 442.18 331.18 89.00 862.36 

Volume Issued ($Millions) 238,734 121,470 14,835 375,040 

Avg. Issue Size ($Millions)  542.43   379.11   172.66   446.33  

Panel B: Characteristics of Bond Issues 

Mean     

Coupon 4.49 7.49 4.17 5.62 

Years to Maturity 9.66 9.30 10.73 9.63 

Offer Yield 4.48 7.43 3.95 5.36 

Offering Price of Par 99.49 98.73 99.42 99.25 

Proportion Callable 0.14 0.78 0.53 0.43 

Median     

Coupon 4.88 7.75 3.75 5.50 

Years to Maturity 6.97 8.05 6.77 7.88 

Offer Yield 4.83 7.63 3.50 5.28 

Offering Price of Par 99.899 100 100 100 

Panel C: Characteristics of Bond Issuers 

Mean     

Market Capitalization 43,159 3,901 2,697 24,518 

Cashflow / Total Assets 0.10 0.09 0.17 0.10 

Leverage Ratio 0.291 0.448 0.426 0.365 

Median     

Market Capitalization 16,055 1,664 681 4,186 

Cashflow / Total Assets 0.10 0.07 0.10 0.09 

Leverage Ratio 0.254 0.410 0.331 0.325 
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Table 2 

Liquidity and Cost of Newly Issued Corporate Bonds 
In this table, we report summary statistics for the cost of new bond issuance and bond illiquidity variables. In 

Panel A, we report the mean and median costs of issuing bonds, which includes the yield to maturity at the 

time of issue, the Credit Spread (i.e. the difference between the duration-matched treasury yield at the time of 

issue, and the bond’s yield to maturity) and the Underwriting Spread paid to the underwriting syndicate. In 

Panel B, we report the average monthly illiquidity variables which includes the Amihud (2002) illiquidity 

measure of price impact, the Kyle-Obizhaeva (2016) illiquidity measure of price impact, the Adjusted 

Turnover measure, and the Percent of Days Not Traded (number of days a bond doesn’t trade divided by the 

total trading days in the month). We winsorize the illiquidity measures at the 1 and 99 percentiles, and average 

by month for each issue, before averaging across firms.  

 Investment 

Grade 

Speculative 

Grade 
Not Rated All 

Panel A: Cost of Issuing Statistics 

Mean     

Credit Spread 1.373 3.270 1.963 2.164 

Underwriting Spread 0.826 1.311 1.599 1.092 

Median     

Credit Spread 1.150 3.174 2.037 2.128 

Underwriting Spread 0.832 1.250 0.950 0.845 

Panel B: Illiquidity Statistics 

Mean     

Amihud Bond Price Impact 1.09 0.95 1.60 1.11 

Kyle-Obizhaeva Price Impact 5.03 4.59 8.27 5.34 

Adjusted Turnover  10.99 12.24 15.30 12.26 

Proportion of Days Not Traded 0.52 0.55 0.71 0.56 

Median     

Amihud Bond Price Impact 0.54 0.41 0.93 0.51 

Kyle-Obizhaeva Price Impact 2.54 2.39 5.73 2.76 

Adjusted Turnover  11.16 12.85 16.67 12.99 

Proportion of Days Not Traded 0.52 0.57 0.78 0.59 

Total New Issues (2002-2012) 4,864 3,643 979 9,486 
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Table 3 

Secondary Market Illiquidity and Access to Capital 
This table reports coefficient results from a cross sectional probit analysis of the determinants of a firm’s 

likelihood of issuing new public debt. The dependent variable is an indicator variable equal to one if a 

firm issues new debt in a given year, zero otherwise. The sample includes all firms that have existing 

debt currently trading in the secondary markets. The principal independent variable includes the issue-

weighted average monthly illiquidity of the firm’s existing bonds for the year prior to the issue. We use 

the logged form of all illiquidity measures in our empirical tests, apart from DNT, which is already in a 

percentage form. We include, as control variables, the prior year year-end amount of outstanding firm 

debt, the firm’s leverage ratio, firm size (market capitalization), the firm’s cashflow scaled by total assets, 

capital expenditures (a proxy for the firm’s growth opportunities), and indicators marking if the debt was 

speculative grade or received no credit rating. We include both year and firm fixed effects. We report 

robust test statistics clustered at the firm level in parentheses, with ***, **, and * indicating significance 

at the 1%, 5%, and 10% levels respectively. 

 Dependent Variable Issued=1 

 Amihud KO Adj. TO DNT 

Intercept -3.78*** -3.39*** -1.08*** -0.86*** 

 (-11.16) (-10.19) (-9.77) (-8.25) 

Illiquidity  -0.09*** -0.19*** -0.09*** -0.54*** 

 (-8.24) (-7.61) (-5.72) (-5.51) 

Leverage Ratio t-1 0.19*** 0.11* 0.18*** 0.13** 

 (3.10) (1.80) (2.96) (2.08) 

Market Cap t-1 0.06*** 0.05*** 0.07*** 0.06*** 

 (6.32) (4.70) (6.93) (6.15) 

Cashflow t-1 -0.01* -0.02*** -0.02*** -0.03*** 

 (-1.76) (-2.86) (-2.79) (-3.26) 

Growth Options t-1 0.64*** 0.64*** 0.74*** 0.71*** 

 (3.29) (3.26) (3.79) (3.61) 

Speculative Grade -0.02*** -0.02*** -0.03*** -0.02*** 

 (-4.15) (-3.85) (-4.27) (-3.86) 

Not Rated -0.00 -0.02 -0.07** -0.03 

 (-0.06) (-0.54) (-2.14) (-0.95) 

 

Year Fixed Effects Yes Yes Yes Yes 

Observations 12,154 12,170 12,170 12,170 

Pseudo R-Squared 0.0371 0.0532 0.0311 0.0375 
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Table 4 

The Effects of Bond Illiquidity on Issuing Costs: Heckman Selection Analysis 
This table reports regression estimates of the effect of bond illiquidity on new issue costs. We address sample selection bias concerns using a Heckman 

two-step correction procedure. The dependent variable of the selection equation is a dichotomous variable equal to one for firms that issue debt in a given 

year, and zero otherwise (as reported in Table 3). We retain estimates from the selection equation to calculate the inverse Mill’s ratio. The dependent 

variable of the substantive equation is either the Gross Underwriting Spread (Panel A) or Credit Spread (Panel B). Additional control variables in the 

second equation include: the inverse Mill’s ratio of the selection equation, the issue-weighted average monthly illiquidity of the firm’s existing bonds for 

the year prior to the issue, an indicator if the bond was TRACE implemented during the 2002-2006 period, the years to maturity, the log of the offering 

amount, the bond’s duration, and variables equal to unity identifying whether the bond is convertible, callable, senior, junior, 144A eligible, and whether 

the new issue has a higher or lower credit rating  relative to the most recent prior issue. Outstanding Debt, Leverage, Market Cap, and Cashflow are as 

defined previously. All models include firm and year fixed effects. We report robust test statistics in parentheses, with ***, **, and * indicating significance 

at the 1%, 5%, and 10% levels respectively. 

 Panel A: Gross Underwriting Spread  Panel B: Credit Spread 

 Amihud KO Adj. TO DNT  Amihud KO Adj. TO DNT 

Illiquidity  0.25*** 0.27*** 0.17*** 0.17***  0.46*** 0.43*** 0.29*** 0.31*** 

 (5.36) (5.78) (9.32) (8.79)  (4.10) (4.43) (7.37) (7.39) 

Leverage Ratio t-1 0.02** 0.07*** 0.04*** 0.26***  0.03 0.09** 0.07** 0.35*** 

 (2.39) (3.32) (3.59) (4.16)  (1.54) (2.08) (2.52) (2.71) 

Market Cap t-1 -0.03 -0.01 -0.02 -0.00  0.01 0.05 0.04 0.06 

 (-0.69) (-0.16) (-0.39) (-0.06)  (0.15) (0.54) (0.49) (0.62) 

Cashflow t-1 -0.07*** -0.06*** -0.07*** -0.07***  -0.09*** -0.08*** -0.08*** -0.09*** 

 (-7.40) (-7.34) (-7.56) (-7.17)  (-4.54) (-4.55) (-4.42) (-4.48) 

Duration 0.01 0.01** 0.01** 0.01**  0.01 0.02 0.02 0.02 

 (1.47) (2.01) (2.05) (2.41)  (1.00) (1.30) (1.30) (1.58) 

Years to Maturity -0.01 -0.01 -0.01 -0.01  -0.25*** -0.25*** -0.25*** -0.25*** 

 (-1.49) (-1.43) (-1.48) (-1.39)  (-24.80) (-24.85) (-24.89) (-24.84) 

Speculative Grade 0.01*** 0.01*** 0.01*** 0.01***  0.10*** 0.10*** 0.10*** 0.10*** 

 (4.22) (4.13) (4.19) (4.10)  (17.22) (17.24) (17.30) (17.24) 

Not Rated 0.68*** 0.69*** 0.67*** 0.68***  0.92*** 0.93*** 0.90*** 0.91*** 

 (33.51) (32.65) (32.83) (32.29)  (20.19) (20.17) (19.70) (19.99) 

Lambda -0.37*** -0.44*** -0.35*** -0.46***  -0.41 -0.51* -0.37* -0.53** 

 (-3.08) (-3.20) (-3.36) (-3.46)  (-1.62) (-1.79) (-1.67) (-1.98) 

 

Firm & Year FE Yes Yes Yes Yes  Yes Yes Yes Yes 

Observations 11,912 11,927 11,927 11,927  11,912 11,927 11,927 11,927 

N 3,560 3,562 3,562 3,562  3,560 3,562 3,562 3,562 
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Table 5 

Illiquidity and Issuing Costs for Low Credit Risk Subsample 
This table reports regression estimates of the effect of bond illiquidity on new issue costs for a 

subsample of low credit risk firms. To be included in the subsample, a firm must have a credit rating 

of at least A and must not have been downgraded in the previous three years. The subsample isolates 

the effect of credit quality and issuing costs. Panel A presents the results from a probit regression 

where the dependent variable is an indicator variable equal to one if a firm issues debt in year t, zero 

otherwise. The principal dependent variable is the size-weighted illiquidity of the firm’s existing 

debt outstanding for year t-1. The dependent variables in Panel A include the previous year’s 

outstanding debt leverage ratio, market capitalization, cashflow, as the ratio of capital expenditures 

to total assets, and indicator variables for credit ratings. Panels B and C report the results of a 

Heckman selection procedure estimation. Panel A reports the selection equation results. We retain 

estimates from the selection equation to calculate the inverse Mill’s ratio. The dependent variable 

of the substantive equation is either the Underwriting spread (Panel B) or Credit Spread (Panel C). 

Control variables in Panels B and C include the previous year’s outstanding debt, leverage ratio, 

market capitalization, and cashflow. Additionally, the size-weighted averages of current year bond 

duration and years to maturity are included. All models include firm and year fixed effects. We 

report robust test statistics in parentheses, with ***, **, and * indicating significance at the 1%, 5%, 

and 10% levels respectively. 

Panel A: Probit Regression - Issued Debt in year t = 1 

 Amihud KO Adj. TO DNT 

Illiquidity -0.16*** -0.22*** -0.09*** -0.69*** 

 (-10.64) (-11.21) (-3.99) (-9.56) 

 

Controls Yes Yes Yes Yes 

Year Fixed Effects Yes Yes Yes Yes 

Observations 5,402 5,406 5,406 5,406 

N 786 786 786 786 

Pseudo R-Squared 0.0839 0.0895 0.0695 0.0806 

Panel B: Heckman Selection - Underwriting Spread 

Illiquidity  0.31** 0.51** 0.24** 0.10** 

 (2.26) (2.29) (2.24) (2.48) 

Lambda -0.28** -0.30** -0.29** -0.37** 

 (-2.35) (-2.31) (-2.41) (-2.37) 

 

Controls Yes Yes Yes Yes 

Year Fixed Effects Yes Yes Yes Yes 

Observations 5,114 5,176 5,176 5,176 

N 786 786 786 786 

Panel C: Heckman Selection - Credit Spread 

Illiquidity  0.20** 0.61*** 0.23** 0.34** 

 (2.18) (2.61) (1.97) (2.20) 

Lambda 0.27* 0.27* 0.28 0.24* 

 (1.89) (1.74) (1.10) (1.80) 

 

Controls Yes Yes Yes Yes 

Year Fixed Effects Yes Yes Yes Yes 

Observations 5,114 5,176 5,176 5,176 

N 786 786 786 786 
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Table 6 

Marginal Effects of Changes in Illiquidity 
This table examines the relation between a change in secondary market illiquidity and a firm’s issuance costs. Our dependent variables are the change in the 

Underwriting Spread and the change in Credit spread. We measure the change as the percentage difference in issuance cost between the current issue and the 

next most recent issue. The independent variable of interest is a firm’s change in illiquidity, which we define as the difference between the three months of 

illiquidity prior to the new issue (months t-3 to t-1) relative to the average illiquidity nine months prior (months t-12 to t-4), expressed as a percentage. 

Additional control variables include the percent change in the issue size between the current and previous issue, the percentage change in the leverage ratio, 

the change in market volatility within the same window as the illiquidity measurement, the duration and years to maturity, and firm specific controls including 

the cashflow, total amount of outstanding debt, market capitalization. We include an indicator variable marking whether the firm has improved its credit rating. 

Following Collin‐Dufresne et al. (2001), we control for market returns as measured by the S&P 500 return. All models include firm and year fixed effects. We 

report robust t-statistics clustered at the firm level in parentheses, with ***, **, and * indicating significance at the 1%, 5%, and 10% levels respectively. 

 ∆Gross Underwriting Spread  ∆Credit Spread 

 Amihud KO Adj. TO DNT  Amihud KO Adj. TO DNT 

∆Illiquidity 0.12*** 0.29*** 0.08*** 0.34***  0.06*** 0.22*** 0.06*** 0.27*** 

 (5.31) (6.29) (4.00) (3.87)  (3.43) (3.98) (3.23) (2.95) 

∆Issue Size 0.57*** 0.62*** 0.59*** 0.58***  0.64*** 0.68*** 0.65*** 0.64*** 

 (3.13) (3.70) (3.06) (3.50)  (3.73) (4.25) (3.72) (4.17) 

∆Leverage Ratio 2.72*** 2.61*** 3.01*** 2.48***  2.60*** 2.44*** 2.72*** 2.33*** 

 (2.89) (3.18) (3.34) (3.18)  (2.71) (2.72) (2.95) (2.65) 

∆VIX 0.04 0.07 0.05 0.08  0.00 0.02 0.01 0.03 

 (0.53) (0.94) (0.65) (1.18)  (0.07) (0.31) (0.12) (0.40) 

Duration 0.00 -0.00 -0.00 -0.01  0.00 -0.00 -0.00 -0.01 

 (0.20) (-0.17) (-0.27) (-0.84)  (0.10) (-0.11) (-0.18) (-0.52) 

Years to Maturity -0.00 -0.00 0.00 0.00  -0.00 0.00 0.00 0.00 

 (-0.37) (-0.01) (0.11) (0.55)  (-0.00) (0.19) (0.27) (0.62) 

Cashflow 0.00 0.00 0.00** -0.00  0.00 0.00 0.00 -0.00 

 (1.32) (1.30) (2.28) (-0.53)  (0.68) (0.64) (1.34) (-0.77) 

Log Outstanding Debt -0.10*** -0.09*** -0.10** -0.08**  -0.12*** -0.11*** -0.11*** -0.10*** 

 (-2.61) (-2.60) (-2.56) (-2.22)  (-3.06) (-3.06) (-3.01) (-2.70) 

Log Market Cap 0.07** 0.06* 0.08** 0.06**  0.07** 0.06* 0.07** 0.06* 

 (2.14) (1.96) (2.43) (2.03)  (2.20) (1.93) (2.36) (1.94) 

S&P 500 return -0.19 -0.16 0.02 0.41  -0.39 -0.41 -0.28 -0.01 

 (-0.45) (-0.44) (0.05) (1.07)  (-0.78) (-1.00) (-0.63) (-0.01) 

Credit Upgrade -1.30*** -1.09*** -1.34*** -1.13***  -1.30*** -1.11*** -1.29*** -1.12*** 

 (-6.02) (-5.60) (-6.01) (-5.59)  (-6.01) (-5.55) (-6.10) (-5.54) 

 

Firm & Year FE Yes Yes Yes Yes  Yes Yes Yes Yes 

Observations 817 820 820 796  817 820 820 796 

N 465 465 465 460  465 465 465 460 

Pseudo R-Squared 0.8164 0.8408 0.8138 0.8397  0.8256 0.8413 0.8282 0.8435 

  



44 

 

Table 7 

The Effects of Price Discovery on Issuing Costs (2002 – 2006) 
This table reports regression estimates of the effect of bond illiquidity on new issue costs. We control for sample selection issues using a Heckman two-

step correction procedure. The dependent variable of the selection equation is a dichotomous variable equal to one for firms that issue debt in a given 

year and zero otherwise. We retain estimates from the selection equation to calculate the inverse Mill’s ratio. The dependent variable of the substantive 

equation is a form of issuing cost for the firm’s new debt issue (Gross Spread in Panel A and Credit Spread in Panel B). Additional variables in the control 

vector of the second equation include: the inverse Mill’s ratio of the selection equation, the issue-weighted average monthly illiquidity of the firm’s 

existing bonds for the year prior to the issue, an indicator if the existing debt is TRACE reported, the years to maturity, the log of the offering amount, 

the duration, and variables equal to unity identifying whether the bond is convertible, callable, senior, junior, 144A eligible, and whether the new issue 

has a higher or lower credit rating  relative to the most recent prior issue. Outstanding Debt, Leverage, Market Cap, and Cashflow are as defined 

previously. All models include firm and year fixed effects. We report robust test statistics clustered at the firm level in parentheses, where ***, **, and * 

indicate significance at the 1%, 5%, and 10% levels. 

 Panel A: Gross Underwriting Spread  Panel B: Credit Spread 

 Amihud KO Adj. TO DNT  Amihud KO Adj. TO DNT 

TRACE Reported -0.09** -0.07** -0.08*** -0.08***  -0.18* -0.19** -0.18* -0.19* 

 (-2.22) (-2.06) (-2.76) (-2.61)  (-1.77) (-1.98) (-1.88) (-1.93) 

Illiquidity 0.03** 0.07** 0.01* 0.17**  0.02* -0.01** 0.02* 0.02** 

 (2.05) (2.20) (1.87) (2.23)  (1.75) (2.15) (1.85) (2.10) 

Leverage Ratio t-1 0.02 0.05 0.02 0.03  0.05 0.06 0.07 0.06 

 (0.33) (0.77) (0.26) (0.48)  (0.35) (0.40) (0.47) (0.44) 

Market Cap t-1 -0.06*** -0.05*** -0.06*** -0.06***  -0.05* -0.05* -0.05 -0.05 

 (-4.29) (-4.03) (-4.56) (-4.14)  (-1.77) (-1.77) (-1.64) (-1.63) 

Cashflow t-1 0.02*** 0.03*** 0.02*** 0.03***  0.02 0.02 0.02 0.02 

 (2.60) (2.71) (2.68) (2.70)  (0.94) (0.80) (0.93) (0.83) 

Duration -0.01 -0.01 -0.01 -0.01  -0.21*** -0.21*** -0.21*** -0.20*** 

 (-1.47) (-1.43) (-1.50) (-1.47)  (-15.17) (-15.14) (-15.16) (-15.14) 

Years to Maturity 0.01*** 0.01*** 0.01*** 0.01***  0.09*** 0.09*** 0.09*** 0.09*** 

 (4.36) (4.34) (4.39) (4.37)  (9.78) (9.75) (9.78) (9.75) 

Speculative Grade 0.54*** 0.55*** 0.53*** 0.54***  0.91*** 0.92*** 0.93*** 0.92*** 

 (15.19) (15.36) (14.83) (14.90)  (10.92) (11.28) (10.71) (11.13) 

Not Rated 0.06 0.06 0.05 0.04  -0.66*** -0.65*** -0.65*** -0.65*** 

 (1.16) (1.11) (0.95) (0.84)  (-5.43) (-5.40) (-5.27) (-5.29) 

Lambda -0.51** -0.55** -0.44** -0.53**  0.34 0.31 0.30 0.30 

 (-2.23) (-2.07) (-2.24) (-2.07)  (0.77) (0.64) (0.74) (0.62) 

 

Firm & Year FE Yes Yes Yes Yes  Yes Yes Yes Yes 

Observations 5,339 5,350 5,350 5,350  5,339 5,350 5,350 5,350 

N 1558 1558 1558 1558  1558 1558 1558 1558 
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Table 8 

TRACE Regression Discontinuity and Bond Issuing Costs 

This table presents the results of linear regressions considering a treatment variable that equals one 

if the firm’s exiting debt is TRACE eligible. The sample includes new bond issues with a rating of 

at least A during the time period covering January 2003 through December 2004 (the period of 

phase II TRACE implementation). The outcome variable is the Gross Underwriting Spread paid to 

the underwriting syndicate in columns (1) and (2), and the difference between a duration-matched 

treasury and the new issue (Credit Spread) in columns (3) and (4), and. For each cost of issuing, 

we use two specifications: a parametric approach using all observations and a non-parametric 

approach that focuses on issues close to the $100 million cutoff. Control variables include the years 

to maturity and duration of the issue, the firm’s market capitalization, capital expenditures, and 

leverage ratio, and indicator variables identifying if the debt is AAA or AA rated. All models 

include firm fixed effects. ***, **, and * indicate significance at the 1%, 5%, and 10% levels. We 

report robust test statistics clustered at the firm level in parentheses. 

 Underwriting Spread (BPs)  Credit Spread (BPs) 

 All Obs. $50M-$150M  All Obs. $50M-$150M 

Cutoff ($100M) Parametric Non-parametric  Parametric Non-parametric 

TRACE Reported (0,1) -27.03*** -29.83***  -69.85** -89.78*** 

 (2.85) (5.12)  (4.85) (6.08) 

      

Controls Yes Yes  Yes Yes 

Firm FE Yes Yes  Yes Yes 

Observations Below 674 398  674 398 
Observations Above 1131 610  1131 610 
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Table 9 

The Impact of Bond Illiquidity on a Firm’s Financing Sources 

This table presents results from three, non-mutually exclusive, multivariate probit regressions. The   

dependent variables of the three equations are indicators equal one if a firm issues public debt, private 

debt, or public equity, respectively. To be included in the sample a firm must have  a positive financing 

deficit, indicating the need for external financing (Leary and Roberts (2005). Financing deficit is the 

difference between a firm’s investment and internal funds in year t. The two independent variables of 

interest are the illiquidity of a firm’s existing bonds and an indicator variable equal to one if the bond 

issue is eligible for TRACE reporting. We run the model using each of the four illiquidity variables as 

defined previously. Additional control variables include lagged values of debt scaled by assets, leverage, 

the log of the firm’s market capitalization, the market to book ratio, and the log of cash flow. We also 

include indicator variables for speculative grade and non-rated debt, as well as firm and year fixed effects. 

The sample period runs from July 2002 through December 2012. ***, **, and * indicate significance at 

the 1%, 5%, and 10% levels. We report robust test-statistics clustered at the firm level in parentheses. 

 

Capital Issued: Public Private Equity  Public Private Equity 

Illiquidity Variable Amihud  Kyle-Obizhaeva 

Illiquidity  -0.09*** -0.05** 0.03***  -0.23*** -0.16* 0.09*** 

 (-5.51) (-4.83) (2.62)  (-5.54) (-8.90) (4.20) 

TRACE Reported 0.05* -0.03 -0.21***  0.20*** -0.13*** -0.02* 

 (1.76) (-1.09) (-5.55)  (5.14) (-3.42) (-1.90) 

        

Controls Yes Yes Yes  Yes Yes Yes 

Firm & Year FE Yes Yes Yes  Yes Yes Yes 

Observations 12,962 12,962 12,962  12,962 12,962 12,962 

Firms 2,209 2,209 2,209  2,209 2,209 2,209 

R-squared 0.257 0.056 0.071  0.231 0.036 0.054 

 
 

 
  

Capital Issued: Public Private Equity  Public Private Equity 

Illiquidity Variable Adjusted Turnover  Days Not Traded 

Illiquidity  -0.14*** -0.11*** 0.03**  -0.73*** -0.54*** 0.16** 

 (-6.02) (-4.65) (2.02)  (-3.08) (-4.45) (2.06) 

TRACE Reported 0.02* -0.05* -0.21***  0.00 -0.04 -0.22*** 

 (1.80) (-1.78) (-5.50)  (0.05) (-1.26) (-5.55) 

        

Controls Yes Yes Yes  Yes Yes Yes 

Firm & Year FE Yes Yes Yes  Yes Yes Yes 

Observations 12,970 12,970 12,970  12,629 12,629 12,629 

Firms 3,074 3,074 3,074  3,079 3,079 3,079 

R-squared 0.244 0.053 0.005  0.237 0.061 0.003 
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Years 2002 through 2006 

Capital Issued: Public Private Equity  Public Private Equity 

Illiquidity Variable Amihud  Kyle-Obizhaeva 

Illiquidity  -0.05*** -0.05*** 0.03*  -0.19*** -0.18*** 0.09*** 

 (-4.49) (-4.21) (1.67)  (-9.40) (-8.16) (3.32) 

TRACE Reported 0.04 -0.13*** -0.17***  0.07* -0.09*** -0.16*** 

 (0.96) (-3.64) (-3.89)  (1.89) (-2.75) (-3.53) 

        

Controls Yes Yes Yes  Yes Yes Yes 

Firm & Year FE Yes Yes Yes  Yes Yes Yes 

Observations 8,239 8,239 8,239  8,239 8,239 8,239 

Firms 1,693 1,693 1,693  1,693 1,693 1,693 

R-squared 0.295 0.051 0.066  0.285 0.032 0.022 

 
 

 
  

Capital Issued: Public Private Equity  Public Private Equity 

Illiquidity Variable Adjusted Turnover  Days Not Traded 

Illiquidity  -0.11*** -0.13*** 0.07*  -0.57*** -0.55*** 0.14* 

 (-3.93) (-4.06) (1.74)  (-7.89) (-6.78) (1.88) 

TRACE Reported 0.05 -0.11*** -0.17***  0.04 -0.13*** -0.18*** 

 (1.43) (-3.10) (-3.73)  (1.14) (-3.60) (-3.93) 

        

Controls Yes Yes Yes  Yes Yes Yes 

Firm & Year FE Yes Yes Yes  Yes Yes Yes 

Observations 8,239 8,239 8,239  8,239 8,239 8,239 

Firms 1,693 1,693 1,693  1,693 1,693 1,693 

R-squared 0.285 0.022 0.013  0.308 0.003 0.005 
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Table 10 

Does the Secondary Market Influence Firm Investment? 
This table reports the effect of secondary market activity on firm investment. In the first four columns,  the 

dependent variable is the change in firm investment, where investment, following Leary and Roberts (2005), is 

equal to the sum of capital expenditures, increase in investments, acquisitions, other use of funds, minus sales of 

property plant and equipment and sale of investment. In the last four columns the dependent variable is the change 

in property, plant, and equipment scaled by total assets. The primary independent variable is the change in the size-

weighted illiquidity measure of a firm’s existing debt. Primary control variables include the leverage ratio, Tobin’s 

Q, cashflow scaled by total assets, and return on assets. We also include as controls the market to book ratio, 

research and development scaled by sales, and indicator variables identifying firms with speculative grade debt and 

debt that is not rated. We include firm and year fixed effects. ***, **, and * indicate significance at the 1%, 5%, 

and 10% levels. We report robust test statistics clustered at the firm level in parentheses. 

 ∆ Firm Investment   ∆ Scaled Property, Plant, & Equipment 

 Amihud KO Adj. TO DNT  Amihud KO Adj. TO DNT 

∆Illiquidity -0.07*** -0.21*** -0.23*** -0.21***  -0.01** -0.16*** -0.20*** -0.19*** 

 (-3.32) (-6.29) (-6.46) (-5.27)  (-2.01) (-7.02) (-7.52) (-6.14) 

TRACE Reported 0.79*** 0.80*** 0.74*** 0.78***  0.49*** 0.49*** 0.45*** 0.49*** 

 (5.23) (5.33) (4.91) (5.18)  (4.24) (4.39) (4.05) (4.38) 

Leverage Ratio  0.09 0.06 0.08 0.10  0.03 -0.04 -0.04 -0.04 

 (0.37) (0.23) (0.31) (0.38)  (0.18) (-0.26) (-0.23) (-0.21) 

Tobin’s Q  0.13** 0.13** 0.14** 0.14**  0.09** 0.08** 0.09** 0.09** 

 (2.38) (2.39) (2.58) (2.56)  (2.21) (2.13) (2.30) (2.19) 

Cashflow -0.06* -0.06* -0.04 -0.05  -0.06*** -0.06*** -0.06*** -0.06*** 

 (-1.82) (-1.86) (-1.36) (-1.54)  (-3.26) (-3.58) (-3.24) (-3.42) 

ROA  0.47** 0.47** 0.48** 0.48**  0.07 0.06 0.07 0.07 

 (2.08) (2.09) (2.11) (2.11)  (0.45) (0.45) (0.50) (0.48) 

          

Controls Yes Yes Yes Yes  Yes Yes Yes Yes 

Firm & Year FE Yes Yes Yes Yes  Yes Yes Yes Yes 

Observations 5,565 5,568 5,568 5,560  5,602 5,604 5,604 5,597 

N 1088 1088 1088 1088  1054 1054 1054 1054 

Adj. R-squared 0.076 0.054 0.097 0.082  0.078 0.0802 0.044 0.072 
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Figure 1. Corporate Bond Issuances (2002-2012) 
The figures display primary market activity for corporate bonds issued from 2002 through 2012, 

partitioned by credit rating at the time of the issue. Panel A displays the number of new issues of 

U.S. corporate bonds by month from 2002 through 2012, whereas Panel B presents the dollar 

volume of new issues by quarter. 
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Figure 2. Monthly Cost of Issuing (2002-2012)  

The figure displays the cost of issuing debt, represented by the difference between the bond yield 

to maturity and the duration-matched treasury yield (Panel A) and the gross underwriting spread 

paid to the underwriting syndicate (Panel B).  
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Figure 3. Underwriting and Credit Spreads Surrounding TRACE Implementation 

This figure presents the issuing costs for bonds surrounding the Phase II implementation of TRACE bond reporting. Panels A and B present 

issuing costs for AAA-A rated bonds with issue sizes between $20M and $200M for the pre-TRACE period of July 2002 through December 

2003. Panels C and D present issuing costs for AAA-A rated bonds for Phase 2 of the TRACE implementation period of January through 

December 2004 
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