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Abstract

We examine how the existence of individual equity options, publicly traded
corporate bonds and credit default swap (CDS) contracts affect equity market
quality for a panel of NYSE listed firms during 2003-2007. We find that firms
with listed equity options have more liquid equity and more efficient stock prices.
By contrast, firms with traded CDS contracts have less liquid equity and less
efficient stock prices, especially when these firms or their capital structures are
complex (i.e., hard to value). The impact of having a publicly traded bond
market is somewhat mixed; however, we observe a significantly negative role for
all trading activity in the related markets (i.e., in both bonds and options) for
efficiency and liquidity. Taken together, these results imply an overall negative
effect of related markets when those markets are tied to debt in a firm’s capital

structure.



1 Introduction

Do multiple security markets, representing different claims on the same underlying asset,
impact equity market quality? Although this question is not new, it has re-emerged as a
central issue of debate among policymakers, academics, and financial market participants.
The growth of derivatives markets, hedge funds and multi security trading strategies has
brought increasing attention to important questions regarding their impact on liquidity and
market efficiency.! The main goal of this paper is to examine the effect of related, traded
securities on equity market quality. In particular, using a broad panel of New York Stock
Exchange (NYSE) stocks for the period 2003-2007, we examine the impact of individual
equity options, publicly traded corporate bonds and credit default swap (CDS) contracts on
both liquidity and price efficiency in equity markets. On one hand, derivatives are valuable
hedging tools. They can also provide informed traders with incentives to trade, facilitating
price discovery. However, there may be costs as well. For example, prices may become
less informative if the new market expands informed traders’ strategy sets, making it more
difficult for market makers to learn from their trades (as in Biais and Hillion, 1994). Equity
markets may also become less liquid if the ability to hedge a position in a related market
increases the willingness of risk-averse informed traders to trade, driving out uninformed
liquidity traders (as in Dow, 1998).  Given the theoretical ambiguity of the impact of

derivatives markets on equity market quality, the dominant effect is an empirical question.

Prior literature has focused on the impact of equity options markets on equity market

quality; however, when there is debt in a firm’s capital structure, the markets for debt-

LCredit default swaps (CDS) have been particularly controversial. See e.g., Testimony Concerning Credit
Default Swaps by FErik Sirri, Director, Division of Trading and Markets, U.S. Securities and Ezxchange
Commission, Before the House Committee on Agriculture October 15, 2008: “The SEC has a great interest
in the CDS market because of its impact on the debt and cash equity securities markets and the Commission’s
responsibility to maintain fair, orderly, and efficient securities markets. These markets are directly affected
by CDSs due to the interrelationship between the CDS market and the claims that compose the capital
structure of the underlying issuers on which the protection is written. In addition, we have seen CDS
spreads move in tandem with falling stock prices, a correlation that suggests that activities in the OTC CDS
market may in fact be spilling over into the cash securities markets”



linked securities can become important. Equity can be viewed as a call option on the firm’s
assets with a strike price equal to the value of the firm’s debt (as in Merton (1974)), and
any information regarding the value of the firm’s assets can produce trading incentives in
both equity- and debt-linked securities. This view of the firm suggests a precise pricing
relationship between debt and equity which arbitrageurs should identify and correct via
their trades. In fact, capital structure arbitrage, which involves trading in both equity
and credit derivatives to take advantage of mispricing across different securities representing
claims on the same firm, has grown in popularity among hedge funds (see Yu (2006) for
a description and analysis of the profitability of the strategy). Cross-market trading by
these arbitrage investors may play a role in equity market quality. In addition, Gorton
and Pennacchi (1990) suggest a separate channel through which capital structure might
impact equity market quality: by issuing debt, managers can create information-insensitive
securities. As a result, uninformed traders are expected to buy the firm’s debt while the

informed traders buy equity.

Market quality has several dimensions and we examine a range of measures that have
been suggested in the market microstructure literature. Specifically, we divide market quality
along two dimensions: liquidity and price efficiency. We further divide liquidity variables into
transactions cost and trading imbalance categories. The latter category measures asymmetry
in trading costs between buy and sell transactions. The price efficiency measures that we
use assume that efficient stock prices follow a random walk and are constructed to capture
deviations of price movements from this benchmark. Our primary objective is to estimate
how the existence of related markets affects all of these characteristics of equity market
quality.

We report several important findings. The first and most important of these is that
the related markets impact market quality, albeit in different ways. Consistent with prior
literature, we find that firms with listed equity options have more liquid equity and more

efficient stock prices. By contrast, firms with traded CDS contracts have less liquid equity



and less efficient stock prices. The impact of CDS contracts on market quality is very robust,
and, in the case of liquidity, is economically larger than the impact of the other markets.
The overall impact of having publicly traded bonds is also negative but results are more
mixed (i.e., traded bonds are generally associated with higher trading costs and lower price
efficiency, but lower trading imbalances). When we rank the estimated effects of the related
markets, we find that the impact of CDS markets is generally most negative, followed by

corporate bond markets, and then equity options (which are generally beneficial).

Related markets impact market quality by their existence alone (e.g., more market
participants monitoring different aspects of a firm) or via market participants trading in
these markets. Our second key finding is that trading in both bond and options markets
appears to reduce efficiency and liquidity in the equity market. The third main finding is
that leverage is associated with lower equity market quality, even after controlling for the
independent effects of traded bonds and CDS contracts. These two findings are interesting
because they shed some light on a potential mechanism by which the related markets can
have such different implications for equity markets (i.e., generally positive role for equity
options and negative role for debt-linked securities): it is possible that dividing claims to
firms’ assets via capital structure decisions increases the complexity associated with analyzing
equity. The ability to trade in markets tied to debt may exacerbate this problem. The
finding that greater leverage in a firm’s capital structure is associated with lower liquidity
in the equity market, even after controlling for equity price volatility, is consistent with
findings in Lipson and Mortal (2009) and Frieder and Martell (2006); however, the efficiency
finding is new to the literature. Finally, our identification of a proxy for passive trading
activity in the stock, as opposed to speculative or informed trading, shows that passive,
multi-security trading is associated with higher equity market quality. This result is useful
for two reasons: (1) it suggests that passive trades due to hedging demands are beneficial,
rather than destabilizing and (2) controlling for passive multi-security trading allows us to

isolate the impact of speculative trading in the related markets analysis.



As mentioned previously, our results indicate that CDS markets are particularly
destabilizing. One potential concern is that CDS firms could be different from other firms
in that they have credit ratings and publicly traded bonds. Firms with public bonds and
credit ratings may differ from other firms in ways that are systematically related to equity
market quality. In order to control for potential unobserved differences between CDS firms
and non-CDS firms, we repeat the analysis for the subsample of firms with traded public

debt. The main results of a negative role for CDSs on equity market quality remain.

To understand the dynamic relationship between related markets and equity market
efficiency we also introduce firm fixed effects in our empirical specification. This forces all
variation in the related markets variables to be driven by firm-level changes in whether such
a market exists. The interpretation of the results of these regressions is dynamic (it captures
the impact of introducing a market for a related security), rather than cross-sectional as in
the main analysis. It also controls for any unobserved heterogeneity between firms with and
without related markets. We find strong evidence of a negative role for the introduction
of debt-linked markets (public bond and CDS) for both stock price efficiency and trading
costs. We do, however, find more balanced trading activity following the introduction of
these markets. As in the main analysis, the implications of the introduction of options
markets for both the price efficiency and liquidity dimensions of equity market quality are

positive.

Our paper contributes to the literature on the impact of derivatives markets for equity
market quality.  Biais and Hillion (1994) and Dow (1998), show that when there are
asymmetrically informed agents, the introduction of a related securities market can, in some
circumstances, reduce market quality. In a more extreme case, Bhattacharya, Reny and
Spiegel (1995) describe destructive interference, in which a new securities market can cause
collapse of the existing market. Given the ambiguous theoretical impact of related markets,
prior empirical work has focused on estimating the impact of equity options on equity market

quality; however, there is little work on the impact of traded debt or of debt derivatives.



Our paper helps fill this gap.

This paper also sheds light on recent findings regarding the relationship between equity
market quality and capital structure. Lipson and Mortal (2009) report that firms with more
liquid equity have lower leverage and tend to issue new equity rather than debt. Frieder
and Martell (2006) report similar findings. Our findings are complementary in that we
identify the existence of and trading in debt-linked securities markets as one mechanism by
which capital structure choice impacts equity market quality. In particular, we find evidence
consistent with a negative role for potentially speculative trading when firms have publicly
traded debt. This effect is magnified when there are traded CDS contracts on that debt.
Thus, it is may not be debt alone that drives the prior findings of a negative relationship
between leverage and equity market quality, but rather the creation of multiple venues in
which informed traders and speculators execute their trades. Ours is the first paper (to our
knowledge) to examine empirically the potential trade-based links among capital structure,
liquidity and price efficiency.

The most recent financial crisis has brought new policy attention to the question of how
the introduction of new markets impacts existing ones and the role of credit default swaps
in particular.? Informed policy making requires the identification and measurement of both
the benefits and costs associated with financial innovation. Because derivatives markets
have developed rapidly, there have been few academic studies documenting empirically the
dominant effects (and their magnitudes) of having traded CDS contracts. Our results
strongly suggest a negative role for CDSs in equity price efficiency. However, we emphasize
that our findings identify one cost associated with traded CDSs on a firm’s debt. This does
not rule out other potential benefits of CDSs, particularly the ability to hedge, which can
decrease the cost of supplying capital to firms and increase suppliers’ willingness to extend
credit. What is important is that each of the potential costs and benefits associated with

CDSs be identified and measured. Our analysis takes one step in this direction.

2See, for example Stulz (2009) for a discussion of debates regarding CDS markets.



Multi-asset trading strategies are growing in popularity among investors. In fact,
Institutional Investor’s October 2008 issue, “A Guide to Multi-Asset Trading Strategies”
is devoted to this subject. In response to demand from investors, there have been recent
successful launches of cross-market trading platforms such as Realtick, cross-market valuation
tools such as PrimeSource by NYSE/EuroNext and credit spread valuation tools such as
Moody’s KMV Credit Edge which uses information from equity, bond and credit default
swap markets. These products all highlight the potential growing importance of linkages

between related markets.

This paper is organized as follows. Section 2 discusses related literature. Section 3
describes the data and market quality variable construction. The empirical methodology and
results of the investigation of the impact of option, bond and CDS markets on equity market
quality are given in Section 4. Robustness analysis, including the dynamic examination of

introducing a related market is given in Section 5. Section 6 concludes.

2 Literature

The idea that related markets can generate liquidity and efficiency externalities underlies
much of the analysis in this paper. There is a substantial theoretical literature on the
impact of the introduction of a related market on an existing security market (see, e.g.,
Mayhew (2000) for an excellent survey).  Overall, the theoretical effect is ambiguous.
The empirical literature has typically sought to answer this question by analyzing linkages
between individual options and stock markets. Overall, findings suggest that individual
equity options improve equity market quality (DeTemple and Jorion (1990); Kumar, Sarin,
and Shastri (1998)) and that these options markets can be preferred venues for informed
traders (Easley, O’Hara and Srinivas (1998), Chan, Chung and Fong (2002), Cao, Chen and
Griffin (2005) and Pan and Poteshman (2006)). Despite the renewed attention to this issue

of stock and options market linkages (Muravyev, Pearson and Broussard (2011)), empirical



work on the linkages between stock and debt markets remains scarce. Understanding the
impact of trading in debt-linked securities on equity market quality is of particular interest
because, under the trade-off theory of capital structure, managers should choose debt levels
to balance the costs and benefits of debt. As Groton and Pennacchi (1990) show, corporate
debt issuance is analogous to the creation of an informationally insensitive security, causing
uninformed traders to buy debt and informed traders to buy equity. Thus, debt-linked

securities markets are expected to impact equity market quality.

Although we are unaware of studies that have explicitly examined the role of corporate
debt markets on liquidity and overall stock price efficiency, there are a handful of recent
papers (e.g., Downing, Underwood and Xing (2009) and Ronen and Zhou (2010)) that
examine lead-lag effects in individual stock and corporate bond returns. Overall findings
on whether corporate bonds contribute to price discovery are mixed. Corporate bonds are
traded over the counter; however many are subject to mandatory trade reporting. The impact
of the introduction of bond information dissemination on the TRACE system on corporate
bond market liquidity (e.g., transaction costs) has also been studied. Bessembinder, Maxwell
and Venkataraman (2006), Edwards, Harris and Piwowar (2007), and Goldstein, Hotchkiss
and Sirri (2007) all report increases in bond market quality following trade reporting. In
addition to its effect on bond markets, the information disseminated on the TRACE system

may also have equity market implications.

Corporate debt derivatives markets have received considerable attention in the literature
over the past few years. Credit default swaps are essentially insurance on a firm’s risky debt.
They are useful for hedging and also as a tool for speculating on credit risk. Recent studies of
insider trading in credit default swap markets (e.g., Berndt and Ostrovnaya (2007); Acharya
and Johnson (2007, 2009)) typically find evidence of informed trading in CDS markets.® This

insider trading can improve market quality by improving price informativeness; however, it

3Researchers have also found that prices in CDS markets are more informative about the issuing
companies’ credit quality than the prices of bonds (see e.g., Blanco, Brennan, and Marsh (2005)).



can also decrease market quality if liquidity traders are driven out of the market. In
contemporaneous work, Das, Kalimipalli and Nayak (2010) examine the impact of CDS
trading on the quality of the market for corporate bonds. Their findings are consistent
with our equity market findings in that they report evidence that the introduction of CDS
trading made corporate bond markets less efficient and less liquid. Ashcraft and Santos
(2009) investigate the impact of CDS markets on firms’ cost of debt and find no impact
for the average firm and a negative effect (i.e., higher credit spreads) for a subsample of
informationally opaque firms. Our equity market analysis complements the findings in this
recent literature by estimating the overall impact of traded CDS contracts for equity market

quality in a broad cross-section of firms.

Finally, our paper is related more generally to the literature on related markets
and cross-market spillovers. Amihud, Lauterbach and Mendelson (2003) examine market
fragmentation and the impact of market size on liquidity. When two identical securities of
the same company are traded in the market they find that the stock’s value is depressed due
to fragmentation. A similar argument may explain the interactions among leverage, debt-
linked securities and equity market quality that we observe. The market fragmentation that
occurs via separate markets for claims across a firm’s capital structure may cause a reduction
in equity market quality. Spiegel (2008) identifies several important puzzles relating to cross-
market liquidity, and in the extreme, poses the question: “Why do some markets exist and
not others?” Our evidence regarding the impact of the existence of a related market on the

liquidity and efficiency of equities may shed some light on this larger question.



3 Data

3.1 Sample Construction

We use data from several sources. We begin with all NYSE listed firms from the
CRSP/Compustat merged database. We then use the NYSE’s Trade and Quote (TAQ)
database to construct market quality measures for these firms. Because we are, in part,
interested in isolating the potential impact of the ability to trade in related markets on
informed traders’ activities, we introduce a proxy for passive multi-security trading using
program trading information from NYSE’s proprietary Consolidated Equity Audit Trail Data
(CAUD).* Option listing, trading volume and price data are from OptionMetrics. Corporate
bond data for all bonds for which trades are publicly disseminated on the FINRA TRACE
(Trade Reporting and Compliance Engine) are from TRACE.? Finally, we use Bloomberg
to identify all firms for which we observe CDS quotes on their debt. Given the wide use of
Bloomberg among financial market participants, we assume that CDS contracts for which
there is quote information on Bloomberg are actually traded.® The OptionMetrics, TRACE
and CDS data are matched with the CRSP/Compustat database based on 6-digit Cusips;
TAQ and CAUD data are matched based on Cusips and, where necessary, ticker identifiers
from the TAQ Master File. The sample period covers the years 2003-2007 because TRACE
reporting did not begin until July 2002 and our NYSE CAUD data end in 2007. For

inclusion in the final sample, we require non-missing data on all variables of interest.

4The NYSE account types have been used in a handful of other papers. For example, using the same
data set, Kaniel, Saar, and Titman (2007) investigate retail trading and Boehmer and Kelley (2009) look
at the relationship between informational efficiency and institutional trading. Boehmer, Jones, and Zhang
(2008) analyze differences in the informativeness of short selling across account types.

STRACE collects and distributes transaction information from the over-the-counter corporate bond
market for all TRACE-eligible bonds (i.e., publicly traded investment grade, high yield and convertible
corporate debt). Dissemination of information for TRACE-eligible bonds was phased in over two years,
beginning in July 2002 with just 50 high yield issues as well as all investment grade issues of $1 billion or
more. By October 2004, dissemination for all TRACE-eligible bonds was complete.

6We are extremely grateful to Alessio Saretto for providing us with the Bloomberg CDS data.
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3.2 Market Quality Measures: Data

We are interested in two dimensions of market quality: liquidity and price efficiency. We
examine two measures of trading costs; three measures of order imbalances; and two price
efficiency measures, both of which capture deviations of price movements from a random
walk. We use intraday data to construct all variables; however, the liquidity variables are
aggregated to the daily level and the stock price efficiency measures are calculated at monthly
intervals (due to the relatively large number of transactions required for reliable estimation

of the Hasbrouck (1993) efficiency measure, described below).

We rely on the TAQ data to construct all equity market quality measures. We use only
trades and quotes that occur during regular market hours. For trades, we require that
TAQ’s CORR field is equal to zero, and the COND field is either blank or equal to *, B,
E, J, or K. We eliminate trades with non-positive prices or sizes. We also exclude a trade
if its price is greater than 150% or less than 50% of the price of the previous trade. We
include only quotes that have positive depth for which TAQ’s MODE field is equal to 1, 2,
3, 6, 10, or 12. We exclude quotes with non-positive ask or bid prices, or where the bid
price is higher than the ask price. We require that the difference between bid and ask be
less than 25% of the quote midpoint. These filters are the same as those that are applied
in Boehmer and Kelley (2009).

For each stock, we aggregate all trades during the same second that execute at the same
price and retain only the last quote for every second if multiple quotes are issued. We

assume no trade reporting delay and make no time adjustment (Lee and Ready (1991);

Bessembinder (2003)).
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3.3 Variable Construction
3.3.1 Liquidity Measures

The five (inverse) liquidity variables fall into two categories: transactions costs and order
imbalances.

Transactions Costs

We compute time-weighted quoted spreads and trade-weighted effective spreads (QS and
ES, respectively) from TAQ as measures of trading costs. Effective spreads are computed as
twice the absolute difference between the execution price and the quote midpoint prevailing
when the trade is reported. Quoted spreads are the difference between ask and bid prices,
weighted by the duration for which a quote is valid. To normalize both QS and ES, we
divide by the closing price of the stock. Lower spreads are interpreted as greater equity

market liquidity.

Order Imbalances

We estimate daily imbalances of dollar volume, shares and the number of trades from TAQ
(|dollarimb|, |shareimb| and |tradeimb|, respectively). Trade direction is determined using
Lee and Ready’s (1991) algorithm. We take the ratio of the absolute value of buy minus
sell transactions to total transactions. Small imbalances imply that buyers and sellers trade
with similar aggressiveness. While spreads measure the level of trading costs, one can view
the balance of order flow as a measure of the asymmetry of trading costs. For example, a
large imbalance implies that the costs associated with buy orders differ substantially from
the costs associated with sell orders. Generally, we regard lower imbalances as an indicator

of greater market quality.

Efficiency Measures

Hasbrouck (1993) decomposes the (log) transaction price, p;, into a random walk component,

12



my, and a transitory pricing error, s;, where ¢ represents transaction time:

P =My + S

Under the assumption that informationally efficient prices follow a random walk, we measure
efficiency based on the distance between actual transaction price movements and a random

walk.

The unobservable random walk component m; represents the expectation of security
value. Innovations in m; reflect both new public information and the information content
of order flow. The pricing error, s;, which captures temporary deviations from the efficient
price, may arise from the non-information-related portion of transaction costs, uninformed
order imbalances, price discreteness, and dealer inventory effects. It is assumed to follow a
zero-mean covariance-stationary process but may be serially correlated or correlated with the
random walk innovation of the efficient price process. Because the pricing error has a mean
of zero, its standard deviation, oy, is a measure of its magnitude. Intuitively, o, describes how
closely transaction prices follow the efficient price over time, and can therefore be interpreted

as an (inverse) measure of informational efficiency.

We follow Hasbrouck (1993) and estimate a lower bound for o, using a VAR system over
{r¢, z;}, where r; is the first difference of p; and z; is a vector of explanatory variables whose
innovations relate to innovations in m; and s;. Specifically, we impose the identification
restriction that innovations in s; must be correlated with {r;, z;}, and obtain the estimate of
o, from the vector moving average representation of the VAR system(Beveridge and Nelson
1981). The VAR has five lags, and z; is defined as a three-by one vector of the trade
variables: (1) a trade sign indicator, (2) signed trading volume, and (3) the signed square
root of trading volume. This structure of z; allows for a concave relationship between prices

and the trade series.

We follow Boehmer and Kelley (2009) and use all trade observations except when reported

13



prices differ by more than 30% from the previous price, which we consider to be erroneous
and eliminate from the sample. To sign trades, we assume that a trade is buyer-initiated
if the price is above the prevailing quote midpoint (and seller-initiated for the converse).
Midpoint trades are not signed, but we include them in the estimation (with z = 0). To
eliminate overnight price changes, we restart each process at the beginning of each trading
day. We estimate o, monthly. To assure meaningful estimates in this case, we only include

stock-months with at least 200 stock transactions per month.

We use V(s) or “pricing error” to refer to o5. Hasbrouck is defined as V' (s), normalized
by V(p), the standard deviation of (log) transaction prices. Hasbrouck is our main stock

price efficiency measure.

Similar to Boehmer and Kelly (2009) and Choi, Getmansky and Tookes (2009), we
construct an alternative efficiency measure based on return autocorrelations. We estimate
quote midpoint return autocorrelations (|AR|), using 30-minute quote midpoint return data
over one-month horizons. We exclude periods without quote changes to avoid using stale

quotes in these computations.

Like the Hasbrouck measure, |AR| captures deviations of stock prices from a random
walk.  Low (absolute) return autocorrelations suggest that prices more closely follow a
random walk. Both the Hasbrouck and | A R| measures look over short horizons (transaction-
to-transaction and 30-minute intervals, respectively), as traders are assumed to move very
quickly to eliminate pricing errors in NYSE stocks (see Chordia, Roll, and Subrahmanyam,
2005). Unlike the Hasbrouck measure, the |AR| measure is sensitive to price changes due to
trade reversals and is calculated at uniform intervals that do not depend on trade intensity.
We include the |AR| measure for comparison (the two are generally consistent), but rely

mainly on the Hasbrouck measure in interpreting our results.
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3.3.2 Explanatory Variables

Related Markets

We include three related markets dummies: opt is a dummy variable equal to 1 if the firm has
listed options, 0 otherwise; trace is a dummy variable equal to 1 if the firm’s bond information
is disseminated on the TRACE system’; cds is a dummy variable equal to 1 if the firm has
a CDS traded on its debt (defined as firms for which there are CDS quotes on Bloomberg).®
Of course, related markets can exist without a mechanism for disseminating quote and/or
trade information (i.e., private bilateral trades). By “related markets,” we refer to markets
in which there is substantial trading activity and about which there is sufficiently broad
dissemination of information that equity market participants (especially liquidity providers)
can analyze. Coeflicients on these three dummy variables in the regression analysis are

interpreted as the impact of having a related market on the market quality variables.

In extended analysis, we also include trading activity in the option and bond markets.
Optvol is the (log) sum of the dollar volume of all trades in the firm’s listed stock options
from OptionMetrics. Bondvol is the (log) sum of the dollar volume of all of the firm’s bonds
as reported on the TRACE system.” Note that for large trades, transaction size is not
disseminated on TRACE. We set the value of trades reported as “greater than $5 million”
at their lower bound ($5M). The idea behind including the trading activity measures is
that related markets can impact equity market quality in two ways: (1) they can change
incentives for market participants to gather price-relevant information and (2) they can
change incentives for market participants to trade on price-relevant information. These

information-gathering and trading incentives can have separate effects on market quality

"The TRACE system reveals information regarding transactions in a firm’s publicly traded bonds to all
market participants. In this way, TRACE eligibility could impact market quality beyond the potential
impact of a firm having debt in its capital structure. See e.g., the discussion of the impact of TRACE on
transparency in the corporate bond market Bessembinder and Maxwell (2008). To isolate the impact of the
“related market” as distinct from the impact having debt, all regressions control for firms’ debt-to-equity
ratios.

8The Bloomberg historical CDS data has also been used in Das, Hanouna and Sarin (2009).

9Because there are zero trade days, Optvol and Bondwvol are calculated as In(dollar trading activity -+

$1).
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Control Variables

We control for stock market trading activity using two variables. The first, dvolume, is
the natural log of total daily trading volume as reported on CRSP, times the closing price.
The second, program, is the dollar volume of program trading, defined as the (log) sum of
institutional buy and sell dollar volume for their program trades, based on the daily NYSE
CAUD data.!® The NYSE defines program trades as the trading of a basket of at least
15 NYSE securities valued at $1 million or more. Many of these trades are part of index
arbitrage strategies, and it is not clear that they represent trading on firm-specific factors.
Other program trades may bundle uninformed order flow, perhaps originating from index
funds or a broker’s retail clients, where the bundling serves as a way to signal the absence of
security-specific information. We are interested in the impact of informed and speculative
participants in related markets on equity market quality. Because the existence of related
markets may generate passive multi-security trading we include the program variable to
control for these passive transactions. To our knowledge, this proxy is new to the literature.

debt
equity

We include the firm’s debt-to-equity ratio to address the potential concern that any

findings regarding trace or cds are capturing the impact of debt in firms’ capital structures

rather than the related markets. This control is particularly important given recent findings

in Lipson and Mortal (2009) that firms with low leverage have more liquid equity. The %

variable is defined as the sum of the firm’s long term and current debt outstanding, divided

by the end-of-quarter market capitalization (based on quarterly data for quarter ¢-1, from

0We obtained NYSE’s proprietary Consolidated Audit Trail Data (CAUD) for the period January 2000
and August 2007. The CAUD cover nearly all trades executed at the NYSE and show, for each trade, the
individual buy and sell orders executed against each other (or market maker interest). Each component is
identified by an account type variable that gives some information on trader identity. Several different
regulatory requirements include obligations to indicate: orders that are part of program trades, index
arbitrage program trades, specialist trades, and orders from market makers in the stock who operate at
other trading venues. We focus on program trades, taking the sum of buy and sell share volume for each
day and security. We exclude trades that are cancelled or later corrected, trades with special settlement
conditions, and trades outside regular market hours. Note that because we define program as the sum of
buy and share volume, in order to directly compare the magnitude of this measure to the dvolume variable,
we would divide the sum by 2.
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Compustat). We also control for equity price volatility, defined as the square of the daily

stock return in CRSP in all regressions.!!

3.4 Descriptive Statistics

Descriptive statistics for all variables are presented in Table 1. There are 1,690 unique
firms, with between 1357 and 1460 firms in the sample each year. There are 1,518,792
daily observations (used in the liquidity analysis) and 72,900 monthly observations (used
in the efficiency analysis). We observe related markets for a significant number of
firms during our sample period: 70% have traded options; 38% have bond information
disseminated on the TRACE system; and 13% have a CDS quoted on the Bloomberg system.
Descriptive statistics for these subsamples are presented in Panels B through D of Table 1.
Unconditionally, market quality measures improve relative to the full sample (shown in
Panel A) for all of the related markets subsamples. However, it is also important to note
that average stock market trading activity (dvolume) is higher and equity price volatility
(volatility) is lower for these firms. It will be important to control for both of these in the

multivariate regressions.

4 Empirical Analysis

4.1 Methodology

Our goal is to measure the impact of the related markets on equity market quality. Our first

regression specification is:

Market Quality,, = o + [y % opty + Po * trace; + B3 * cdsyy + Py % Xyt + € (1)

"Both the dvolume and wolatility variables control for findings in Mayhew and Mihov (2004), who report
that firms selected for options listing have high trading volume, market capitalization and volatility.
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The coefficients 1, B2, and B3, have straightforward interpretations: they capture the
impact of having a listed option, bond on the TRACE system, or CDS on its debt, on
the firm’s equity market quality. The variables in control vector X are: one-period lagged
dollar volume of program trades (Iprogram); one-period lagged dollar volume in the stock

(ldvolume); contemporaneous stock price volatility; and the debt-to-equity ratio of the firm

(bt )12 Recall that high values for the market quality measures are associated with

equity

low market quality (e.g., large trading costs indicate low liquidity). Therefore, negative
estimated coefficients on any of the explanatory variables are interpreted as a positive

relationship between the right-hand-side variables and market quality.

We employ multivariate panel regressions with standard errors clustered at both the
time and firm levels. All liquidity measures are calculated using daily data. Because of
the large number of trade observations required to estimate the Hasbrouck (1993) measure,
the efficiency measures are calculated over monthly intervals. For comparability, we also
calculate the |AR| efficiency measure (30-minute return autocorrelations) using data at
monthly intervals. In this case, all independent variables are calculated at monthly intervals

(i.e., we take monthly averages of daily data).

4.2 Results
4.2.1 The Impact of Related Markets on Equity Market Quality

Table 2 shows results from estimating Equation (1). The most important observation from
the table is that the related markets impact both liquidity and market quality, albeit in
different ways (depending on the related market). The negative and significant estimated
coefficients on the options market dummy (opt) indicate that, else constant, traded equity
options are associated with significantly improved equity market quality. For example: the

estimated coefficient of -0.0002 on the opt dummy variable in the ()S regression suggests

12 dvolume and Iprogram are calculated as In(dollar trading activity in $000 + .001).
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that firms with listed options have quoted percentage spreads that are 2 basis points lower
than firms without traded options (this represents approximately 10 percent of the mean
QS of 21 basis points); the results also suggest firms with traded options have dollar trade
imbalances (|dollarimb|) that are 56 basis points lower than firms without listed options
(approximately 3 percent of the mean |dollarimb| of 16.9%); and the pricing errors (V(s))
decrease by 0.23% of total price variance (V(p)) (approximately 20 percent of the mean value

of 1.16%), suggesting that the prices of these firms more closely follow a random walk.

The trace results are more mixed: we find that, all else equal, the overall impact of
having bond information disseminated on the TRACE system is associated with greater
transaction costs and lower efficiency using the Hasbrouck measure, but trading is more
balanced in the sense that OIB are closer to zero. It seems that the information on the
TRACE system provides a more complex signal about equity value, making learning about
equity prices more complicated for market makers (as in Biais and Hillion (1994)). At the
same time, the information does not appear to cause equity market participants to trade

asymmetrically based on signals from the bond market.

Finally, we find strong evidence that having a traded CDS is negatively and significantly
related to all measures of liquidity and market efficiency. Moreover, the estimated
magnitudes of the impact of cds in the liquidity regressions tend to be much greater than the
magnitudes of the coefficients on opt or trace. In the efficiency regressions, the coefficients
on cds are similar to the estimated impact of having listed options (in magnitude, not sign)
and greater than the impact of trace. The implication is that the dominant impact of
CDS markets is negative. This is consistent with the mechanisms in Dow (1998) and Biais
and Hillion (1994). In Dow (1998), the entry of speculators in the old market due to
their ability to hedge in the related market can in turn cause a withdrawal of pure hedging
transactions from the equity market. This reduces liquidity. In Biais and Hillion (1994),

the additional market can make the inference process for market makers learning from trades
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more complicated, thereby reducing efficiency.!®

The estimated coefficients on two of the control variables provide additional insight. In

debt )

particular, the positive and significant coefficients on the debt-to-equity ratio control (eqm. o

across most specifications suggests that the market segmentation that occurs when firms have
more debt financing is associated with lower liquidity (i.e., higher transactions costs and less
balanced trading) and lower efficiency of equity markets. The liquidity finding is consistent
with findings in Lipson and Mortal (2009) and Frieder and Martell (2006). To our knowledge,
the efficiency result is new to the literature. While the different signs of the coefficients for

listed equity options versus traded CDS may be somewhat surprising at first glance, the

debt

eqmty) findings can aid in the interpretation. If market segmentation of a firm’s

negative (
liabilities is associated with information segmentation, we might expect that the existence
of markets in which derivatives contracts on the firm’s debt trade would further fragment

the information regarding the value of the firm, making the traders’ learning processes much

more complex.

The second control variable that deserves note is the program trading volume (lprogram)
variable, which we use to proxy for passive multisecurity trading in the stock. Consistent
with the idea that these are passive trades, we find strong negative relationships between
program trades and all (inverse) market quality measures. It appears that passive trades
due to hedging demands have a stabilizing effect on equity prices. This is important,
because it helps us isolate the potentially informative component of related markets (and
trading in related markets, which we examine in the next section). Our finding regarding
program trading complements recent findings in Hendershott, Jones and Menkveld (2009)

that algorithmic trading improves equity market liquidity and quote informativeness.

After controlling for passive multi-security trading, (log) dollar volume in the stock is

associated with more balanced trading and has mixed efficiency impact. These mixed dollar

13While we do not study the impact on underlying bonds, the CDS findings are also consistent with the
argument in Gorton (2010) that the introduction of CDSs can cause previously non information sensitive
debt to become information sensitive, thereby increasing incentives for private information production.
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volume results are expected. While program traders are expected to be a fairly homogenous
group of uninformed traders, all other trades come from a mixture of both informed and
uninformed traders.'* The coefficients on the equity volatility control suggest an effect that
is similar to dollar volume, and additionally, all else equal, volatility is associated with higher

trading costs.

The regression R?’s are generally between 0.20 and 0.55 and are consistent within each
category of market quality measure, with the exception of price efficiency. The R? in the
Hasbrouck regression is 0.32, while it is only 0.04 in the AR regression. This difference
is due, at least in part, to variable construction and the fact that wvolatility is a control
variable in all regressions. Recall that Hasbrouck is defined as V(s), normalized by V (p),
the standard deviation of (log) transaction prices. With V(p) in the denominator, volatility
explains a significant portion of the variation in the Hasbrouck ratio. Even though return
autocorrelation (AR) also has a variance term in the denominator, we use its absolute value,

which decreases the explanatory power of wvolatility.

4.2.2 Trading Activity in Related Markets

In interpreting the results in Table 2, it is useful to distinguish between the market quality
implications of having a related market versus the impact of trading activity in that market.
On the one hand, the existence of the related market may provide market participants with
incentives to gather more detailed information about the firm, including the links between
the firm’s equity and the related security. Trading on this information can lead to more
informative prices and potentially more liquid markets. On the other hand, an increased
likelihood of informed trading can reduce market liquidity and, if the informed trader’s

trading strategy is sufficiently complicated, prices can become less informative. It is also

14 Tn untabulated analysis, we repeated the regression shown in Table 2, replacing dollar volume with the
portion of dollar volume that is orthogonal to program trading (i.e., r;; in ldvolume;; = a+ B Iprogram;; +
rit). Qualitatively, the mixed results for efficiency remain; however, the negative impact of r;; on efficiency
as captured by the Hasbrouck measure is stronger than the impact of ldvolume on Hasbrouck shown in Table
2 and is statistically significant.
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possible that related markets are more susceptible to noise traders. To understand the
potentially distinct roles of the existence of a related market and trading in that market, we

estimate the following equation, which is an extension of (1) :

Market Quality;, = o + By * opty + Po * trace; + B3 * cdsy

+B4 *x loptvoly + Bs * lbondvoly + B ¥ Xyt + € (2)

The related markets trading activity variables are loptvol and lbondvol, the one-period lagged
(log) dollar volume in the firm’s options and bonds, respectively. The coefficients on these
variables allow us to decompose the combined effect of the related market estimated in
Equation (1) into two components: (1) the market quality effect of having a related market
and (2) the impact of trading activity in those markets. This will provide some insight into
the mechanisms by which related markets impact equity markets. We do not have data on
daily trading activity in CDS markets so are only able to observe the combined impact of
the existence of, and trading in CDS contracts. As in the prior specification, all standard

errors are two-way clustered, by time and firm.

The results of estimating Equation (2) are presented in Table 3. The related market
dummies have similar coefficients in Tables 2 and 3, except that the existence of a bond
market on its own does not have a negative effect on liquidity or efficiency. Interestingly,
the results show that the dominant effect of trading activity in both options and bond
markets is negative. Thus, when options traders trade, the positive impact of having an
options market shown in Table 2 is substantially dampened. For example, the coefficient of
0.0002 on the loptvol variable (the natural log of dollar trading volume in options + $1) in the
QS regression suggests that the average stock needs just $147 in options trading volume to

outweigh the positive impact of having listed options.'® Similarly, increases in bond market

15This required options trading volume of $147 is more than four times the average daily dollar volume
of options trading for all firms in the sample and 80% of the average daily dollar volume in option for firms
with listed options. Note that depending on moneyness, options prices can be very low.
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trading have a negative impact on all market quality measures. We cannot observe trading
in CDS contracts. Therefore, it may be that having a CDS market is “good” while trading
in that market is “bad” (as in the TRACE/bond market results); however, because we do
not observe trading in CDS contracts, we cannot disaggregate these individual components
as we do for options and bonds.'® We do, however, provide estimates of the overall impact
of the existence of this market. As in Table 2, the results in Table 3 strongly suggest a

negative role for CDS markets on both equity market liquidity and stock price efficiency.!”

To summarize, our main findings are shown in Tables 2 and 3. We find a significant,
positive role for options markets in equity market quality. CDS markets, on the other
hand, are associated with lower quality. The results for having public bond information
disseminated on TRACE are more mixed; however trading activity in TRACE bonds, as
well as in options markets are negatively related to stock market quality. When we rank
the estimated effects of the related markets, we generally find that the impact of CDS
markets is most negative, followed by corporate bond markets, and then options (which
have an overall positive effect). The negative association between market quality and
related markets for debt-linked securities may stem from increased complexities associated
with market segmentation when firms have traded debt in the capital structure. The finding
of a negative relationship between market quality and debt in the firms’ capital structure is

consistent with this conjecture.

4.2.3 Public News Events

Does the role of related markets change during information events? The answer to this

question can help market participants or policy makers identify the times in which related

16Tn robustness analysis, we introduce a proxy for CDS market activity, using lower frequency data to aid
in the interpretation.

1"Because debt-linked securities markets might be relatively more relevant to stock prices when they are
declining, the difference in signs of the equity options and CDS/Trace results may be due to their being
relevant at different times. In unreported tests, we investigate whether the patterns that we observe are
driven by negative stock return days. We find very little difference in the main results on negative versus
positive return days.
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markets become more (or less) relevant. We further exploit time series variation in the
data and examine the impact of these markets in earnings event settings. In particular, we
examine the differential impact of related markets on equity market quality during days -2
to +2 relative to earnings announcements. The event analysis is conducted only for the
trading cost and imbalance measures since they are measured at daily frequencies (efficiency

measures are monthly). The event time analogue to Equation (1) is:

Liquidity,, = a + (1 * opty + B2 * oply * event;y + Ps * trace; + By * trace; * eventy,
+05 x cdsy; + Bg * cdsy x eventy + b7 x eventy + PBs * Xy + e

(3)

In Equation (3), we interact each related markets dummy with an indicator vector, event,
containing five dummies indicating whether day t is day -2, -1, 0, +1, or +2 relative to
announcement day 0. Positive (negative) coefficients on these interaction variables suggests
an incremental negative (positive) role for related markets in equity market liquidity near
earnings events. We include both pre- and post- announcement days since pre-event days
can be interpreted as periods with high information asymmetry and post-event days are
interpreted as periods in which market participants trade on public news. Finally, we add
the event indicator vector as a control variable to pick up the direct effect the earnings event

has on our measures of market quality.

Table 4 shows results of estimating Equation (3). From the table, none of the related
markets play major roles in pre-announcement liquidity. Options markets are associated
with both lower trading costs and higher trading imbalances during the post event period.
Trading costs may be lower if the existence of the options markets reduces information
asymmetry by helping facilitate fast incorporation of the earnings news into prices. However,
when it comes to trading imbalances, the evidence suggests that the positive role for options

tends to be dampened near earnings events. We also observe a dampening of both the
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negative role of having bonds on the TRACE system for trading costs and the positive role
of TRACE bonds for order imbalances. It may be that TRACE bonds and debt markets in
general become less relevant near earnings events. Consistent with this, we observe a small
dampening of the negative effect of CDSs on trading costs; however, the negative impact
of CDSs order imbalance is higher immediately preceding the event, consistent with some
speculative trading associated with information from CDS markets. The price discovery
process for equity market makers may be more clearly defined when incorporating specific

public news into prices, making them more willing to trade near these events.!'®

5 Robustness and Extensions

5.1 The Impact of CDS Markets: Conditional Analysis

In interpreting the results for the CDS dummy variable, one potential concern is that firms
with CDS contracts may have characteristics that make them different from other firms.
Most notably, these firms tend to be bigger than other firms, they have publicly traded debt
and credit ratings. One important observation is that our empirical findings of a strong
negative role for CDS in stock market liquidity and price efficiency are the opposite of what
one would expect for firms with these characteristics. Moreover, we explicitly control for
the dollar volume of trading in a firm’s stock (correlated with size) and whether a firm has
a bond listed on the TRACE system (i.e., has publicly traded debt and a credit rating).
Still, we want to check that our results are robust within the subsample of firms that are
more likely to have traded CDSs. Therefore, we repeat the main analysis using only the
subsample of firms with bond information disseminated on TRACE. These are firms with

publicly traded debt.

18Tn unreported tests, we repeated the analysis using high stock price volatility days rather than earnings
announcement dates. High volatility dates are defined as the top 5% of absolute stock returns for stock i
during year t. Results are qualitatively similar to those shown in Table 4.
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Tables 5 and 6 are analogous to Tables 2 and 3, but regressions are based on only the
TRACE subsample of firms. Specifications are identical, except the trace dummy is removed
since it is equal to one for all firms in this subsample. All of the main results remain for
this subsample. In Table 5, the estimated coefficients on cds are positive under all market
quality measures. Moreover, they are statistically significant in all specifications, with the
exception of the |AR| efficiency measure. The same is true in the Table 6 regression results,
which include trading activity in options and bond markets, although the negative effect
of having a CDS market on efficiency becomes statistically insignificant. As in the main
analysis (Tables 2 and 3), we find a positive role for listed options and negative roles for both
options market and bond market trading volume. Thus, the main findings of a negative role
for CDS markets and a positive role for options markets are robust even for the subsample

of firms that have publicly traded bonds.

5.2 Within Firm Analysis: Related Markets and Equity Market

Quality

The main results suggest that the equity market quality of firms with listed options, public
bonds on the TRACE system and quoted CDS contracts differ from firms without these
related markets. We find that the overall impact of having an options market is positive, but
that firms with debt in their capital structures, particularly those with CDS contracts on their
debt have equity markets with higher transactions costs, less balanced trading, and stock
prices that are less efficient. One natural extension of the analysis is to examine the impact
of the introduction of a related market on equity market quality. Because we have a panel of
firms, we are able to exploit the time series properties of the data. In this section, we repeat
the analysis in Table 2 and Table 3 and introduce firm fixed effects.!® This controls for time-

invariant firm characteristics and the related markets coefficients are therefore interpreted as

9Rather than clustering standard errors at both firm and time level, standard errors are now clustered at
the time level and the model is estimated with firm fixed effects.
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the change in market quality around the introduction of a related market. This is important
because, although the main analysis controls for other factors known to impact liquidity and
efficiency, there is always a potential concern that the related markets are capturing some
unobservable firm characteristic. In the fixed effects specifications, all identification for the
related markets coefficients comes from firms for which a related market is added over the
sample period. Results are presented in Tables 7 and 8 and are analogous to Tables 2 and

3, respectively.

Table 7 shows the impact of adding a related market on equity market quality. Similar
to Table 2, we find a significant, positive role for the introduction of options for all
market quality measures. Public dissemination of bond information on TRACE is still
associated with improvements in equity market balance but decreases in stock price efficiency.
Consistent with the main analysis, we also find that introduction of a traded CDS is
associated with a reduction in stock price efficiency. The liquidity implications of the
introduction of CDSs are more mixed, with increases in trading costs, but improvements

in dollar and share imbalances.

Table 8 shows the impact of adding a related market, and also incorporates trading
activity in the related markets. In this specification, having a bond market improves
trading costs. But consistent with the main analysis, the positive and significant estimated
coefficients on both loptvol and lbondvol across market quality specifications suggests a
negative role for trading activity in related markets. Results for the other explanatory

variables are also similar to Table 7.

Taken together, these time-series results suggest a potentially important (negative)
interaction between the introduction of related markets stemming from debt in firms’ capital
structures and stock price efficiency. The liquidity implications of the introduction of
TRACE markets and CDSs are somewhat less clear in that spreads increase (i.e., negative
impact), but so does the balance of trading activity (i.e., positive impact). The results also

strongly suggest a positive role for the introduction of options markets.
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5.3 Alternative Interpretation of the Role of Debt-Linked

Securities Markets: Capital Structure and Firm Complexity

An alternative interpretation of the main findings is that CDS markets and corporate bond
markets reflect complexity in firms’ capital structures or complexities in the firms holding
debt, rather than the segmentation of markets across firms’ liabilities. To examine whether
the finding that debt-linked securities markets negatively impact equity market quality is
simply due to related markets proxying for capital structure complexity, we directly introduce
a measure of capital structure complexity to the regression analysis. Using Compustat
data, we construct type_fract as the number of different categories of debt in the firm’s
capital structure (out of a possible four), divided by 4. The four types of debt are: senior
non-convertible; convertible; mortgage and equipment linked debt, and commercial paper.
These categories are created to capture some of the capital structure heterogeneity identified
in Rauh and Sufi (2010) but are based Compustat data in order to construct these measures
for a large sample of firms. In Tables 9 and 10, we repeat the Tables 3 and 8 analyses
(without and with firm fixed effects, respectively), adding type_fract to the specifications.?”
While we do find an independent, negative role for capital structure complexity in liquidity,
we also find some evidence that having more types of securities in the capital structure is
actually associated with improved price efficiency. Importantly, the inclusion of type_fract

does not change the main observations regarding the roles of the related markets.

To examine the similar hypothesis that related markets capture firm complexity (as
opposed to capital structure complexity), we introduce a firm complexity measure, intang,
defined as the fraction of the firm’s intangible assets relative to total assets.  To aid in
the interpretation, we also interact the CDS variable (which has the most negative effect
on equity market quality, based on the main analysis), with intang. This allows us to test

whether the impact of CDS markets varies with firm complexity. Results are presented

20We also added type_fract to the base specifications in Tables 2 and 7 (these do not include trading
activity). Results are not reported, for brevity, but are similar to those shown in Tables 9 and 10.
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in Tables 11 and 12, and are analogous to those in Tables 9 and 10, respectively. = Table
11 shows a negative role for firm complexity in equity price efficiency and a mixed role for
firm complexity in equity market liquidity (negative role for trading balance, but a positive
role for spreads). Interestingly, the positive and significant coefficients on the interaction
variable suggest that, holding all else constant, complex firms with traded CDSs have both
lower price efficiency and lower liquidity. That is, the CDS effect is exacerbated when
firms are complex. The results in Table 12 from the fixed effects specification are similar.
They suggest that, when firms become more complex, both liquidity and efficiency decrease.
This effect is magnified for firms with CDS markets. Importantly, the estimated direct
effects of the related markets shown in both Tables 11 and 12 are consistent with the main
analysis. Therefore, while related markets do interact with firm complexity, they also have
independent effects on market quality. They are not simply picking up variation in capital

structure or firm complexity.

5.4 CDS Quotes: A Market Activity Proxy

Given the recent debates regarding the impact of derivatives markets, particularly CDSs, the
CDS findings in this paper are potentially the most useful to policy makers. Unfortunately,
our CDS market data are also the most limited. For example, we would ideally observe
daily trading activity in CDSs since it is natural to ask whether the CDS findings stem from
the existence of these related markets or from trading activity in CDS. We do not have
trading volume data as we do for equity options and corporate bonds; however, we do know
on which days CDSs are quoted on Bloomberg. We use the number of days per year for
which we observe CDS quotes on Bloomberg to capture variation in CDS market activity,
albeit over longer horizons. We introduce a measure CDS_Quote, defined as the natural
log of the number of days on which we observe CDS quotes on Bloomberg during year t, to

capture market activity.
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Table 13 is analogous to Table 3, with the CDS_Quote variable added to the analysis.
The direct role of having a CDS market remains negative and significant for both spreads and
for market efficiency remain; however, Table 13 also shows that more active CDS markets
negatively impact the balance of trading (increased CDS market activity is associated
with higher trade imbalances) while inactive CDS markets have little statistical impact
on imbalances. We introduce firm fixed effects in Table 14. Recall that the coefficients
in these regressions are interpreted in terms of changes. We find that increases in CDS
market activity have a strong negative effect on spreads and on price efficiency (captured
by the Hasbrouck measure), but a positive impact on the balance of trading. =~ We also
observe a negative direct effect of introduction of CDS markets on some of the market
quality variables. These results provide an interesting contrast to the results for options
and bonds (in which, once we control for the negative effect of trading activity, the existence
of related markets plays a positive role), in that both the existence of and market activity in
CDS markets appear to negatively impact market quality. One factor that may contribute
to these findings, which we leave for future research, is that the structure of CDS markets
may make them particularly harmful to equity market quality. The equity options that we
study trade in organized exchanges, which are highly transparent. The corporate bonds
that we examine trade in more opaque over-the-counter markets, but are subject to trade
dissemination rules. CDSs also trade over-the-counter but these markets are much more
opaque than the bond markets since CDS trades are not subject to trade reporting. This
ranking of the opaqueness of the related markets is perfectly correlated with the ranking of
the negative impact of these markets on equity market quality. This also complements the
results in section 5.3 in that both market opacity and firm complexity have negative effects

on the equity market quality.

To summarize, introducing a CDS market generally negatively impacts equity market
liquidity and price efficiency and this effect tends to be even worse when the CDS market

is an actively quoted one. The findings in Tables 13 and 14 lend support to the general
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interpretation that related markets linked to a firm’s debt decrease market quality.

6 Conclusions

In this paper we analyze the implications of existence of derivatives and corporate debt
markets on the equity market quality. Taken together, the results imply an overall negative
effect of related markets when those markets are tied to debt in a firm’s capital structure.
Consistent with prior literature, we find that firms with listed options have more liquid
equity and more efficient stock prices. By contrast, firms with traded CDS contracts have
less liquid equity and less efficient stock prices. The impact of publicly traded bonds is
mixed. When we rank the estimated effects of the related markets, we find that the impact
of CDS markets is generally most negative, followed by corporate bond markets, and then
options which generally have a positive effect. We also observe a consistently negative role

for trading activity in bonds as well as options for both efficiency and liquidity.

Our robustness tests provide sharper interpretations of the role for debt linked securities.
In particular, we examine an alternative “capital structure and firm complexity” conjecture
(i.e., the interpretation that the negative role for markets in debt-linked securities is due to
complicated capital structures or complex firms, rather than the segmentation of markets
across a firm’s liabilities). We find that while both capital structure and firm complexity tend
to be associated with decreases in market quality, the existence of markets in which debt-
linked securities trade has an independent, negative effect. This effect is particularly strong
for CDS markets. While we emphasize that our analysis focuses on only one potential type
of externality associated with related markets, our findings can help inform current policy
debates regarding the costs and benefits of derivatives markets, in particular that about CDS

markets.
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