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1 Introduction

The growth in the issuance of equity-linked debt securities can be attributed, at least in part,
to the growing supply of capital provided by hedging strategies. The proliferation of hedge
funds has also brought increasing attention to important questions regarding their impact on
liquidity and market efficiency [see e.g., SEC (2003)]. In this paper, we focus on one particular
strategy: convertible bond arbitrage. The aim of convertible bond arbitrageurs is to exploit
mispricing in convertible bonds, typically by buying an undervalued convertible bond and
hedging risk by taking a short position in the equity.! We estimate the impact of this
strategy on both equity market liquidity and stock prices. While we do not have direct data
on convertible arbitrage activity in individual stocks, we are able to identify firms and dates
on which we know that this strategy is likely to be used (convertible bond issuance dates).
For the period 1991 to 2005, we estimate convertible bond arbitrage activity by calculating
changes in short selling intensities at and around issuance. The methodology allows us to
use aggregate data to identify the presence and estimate the impact of a particular type
of trader in stock markets. Our approach is simple, yet we are confident that it captures
the strategy of interest, as we observe large increases in short interest near convertible debt
offerings during our sample period.

We have two main goals: (1) to identify evidence of convertible bond arbitrage activity
from the aggregate data and estimate the impact of this strategy on stock prices and liquidity;
and (2) to relate total convertible bond issuance to our proxy for bond arbitrage activity,
hedge fund flows and returns. If convertible bond arbitrageurs are important suppliers of
capital then understanding the impact of their activities on the market for the underlying
stock should be of interest to managers of issuing firms.

The question of whether (and how) the introduction of new securities impacts stock
market quality is not new. Significant empirical literature (see e.g., Mayhew (2000) for a

survey) focuses on the impact of completing a market through the introduction of derivatives

'Due to the conversion option, convertible bonds allow purchasers to profit from equity price gains but
they also have downside protection since they are guaranteed bond payments (and, in the event of bankruptcy,
are senior to equity holders). Henderson (2005) studies the post-issue performance of convertible bonds and
reports that convertible bonds are systematically under priced at issue.



(as in Ross (1976)). A main contribution of this paper is that we identify arbitrage activity
and estimate its impact on market quality (we use changes in liquidity and price efficiency
to measure quality). In this way, we not only provide additional evidence as to how the
introduction of new securities markets impacts equity market quality, but we also shed some
light on the mechanisms through which quality changes occur (i.e., the positions taken by
arbitrageurs).

We find considerable evidence of arbitrage activity (i.e., short selling in the stock) at
the bond issuance date. We also find increased equity market liquidity following issuance.
Moreover, these liquidity improvements are positively and significantly related to convertible
bond arbitrage activity. We also observe changes in stock price volatility. Following con-
vertible debt issuance there is an average decrease in total volatility and a decrease in the
idiosyncratic component of volatility. We do not find evidence of a systematic relationship
between convertible bond arbitrage activity and these volatility changes. Taken together, we
interpret the liquidity and volatility findings as evidence that convertible bond arbitrage ac-
tivity tends to affect equity markets positively. In particular, the increased supply to buyers
through the short sales of arbitrageurs improves market liquidity.

Our final line of inquiry tests whether arbitrageurs are an important source of capital
in primary convertible bond markets and also characterizes times during which arbitrageurs
are most active. When we map our aggregate data on issuance and arbitrage activity to
convertible bond arbitrage hedge fund flows and returns, we find clear linkages between the
issuance of convertible debt, fund flows, returns and arbitrage activity. High flows, returns
and arbitrage activity are all followed by high future issuance, consistent with anecdotal
evidence that arbitrageurs play an important role in primary issues of convertible debt.2 As
an extension of this analysis, we also test for substitution effects between convertible bond

and merger arbitrage strategies.

2There is widespread anecdotal belief among practitioners on Wall Street that convertible bond arbi-
trageurs are the purchasers of primary convertible bond issues. See e.g. WSJ article reporting on convertible
bond issuance in 2004 that “As much as 80% of those issues were bought by hedge funds, according to brokers
who work on convertible-bond trading desks” (WSJ, 12/28/2004, A1). The Financial Times (1/16,/2004)
reports that hedge funds bought 70 percent of new issues in 2003 and that 95 percent of trades in converts are
made by hedge funds. The evidence presented in this study of large increases in short selling near issuance
is consistent with that view.



We believe that using our proxy for arbitrage activity (dollar change in short interest of
all issuing firms) in addition to the hedge fund data has incremental value in this analysis for
three reasons: First, this variable provides a measure of positions taken by arbitrageurs. Fund
flows data in hedge fund databases are self-reported and therefore provide an incomplete
measure of convertible bond arbitrage activity. Second, there may be mis-classification and
funds reporting multiple strategies. Finally, even if we measured the assets of the funds
perfectly, the positions would still be unobservable due to the use of leverage.

From the perspective of managers of issuing firms, this paper provides evidence that the
convertible bond arbitrage strategy impacts equity market quality. It also sheds light on
whether these specialized investors are likely to be buyers of the debt offering and may be a
useful consideration in the capital structure decision.?

This paper is organized as follows. The next section contains a brief review of related
literature. Section 3 constructs the main hypotheses. Section 4 describes the data and
sample. Section 5 presents the analysis of arbitrage activity, liquidity and prices. Section 6
presents our analysis of aggregate issuance, arbitrage activity, hedge fund flows and returns.

Section 7 concludes.

2 Related Literature

The notions of liquidity and efficiency “externalities” underlie much of the analysis in this
paper. The idea in Ross (1976) and subsequent theoretical work (e.g., Grossman (1988);
Bias and Hillion (1994); Easley, O’Hara and Srinivas (1998)) that the introduction of op-
tions markets can enhance efficiency by making markets less incomplete and/or positively
impacting informativeness of stock prices has been followed by empirical investigations of the

impact of derivatives markets on the market for the underlying asset (e.g., Kumar, Sarin and

3Managers of issuing firms may see convertible debt as a cheap source of financing. Gomes and Phillips
(2005) find that the stock price decline associated with issuing convertible bond is less negative than in
the case of equity issuance. This is consistent with predictions in Stein (1992) that convertible bonds are
a mechanism for adding equity to capital structure with lower adverse selection costs than straight equity
issuance.



Shatsri (1998); DeTemple and Jorion (1990)).* Mayhew (2000) provides an excellent survey
of this literature. The main findings indicate a positive impact on liquidity and no negative
impact on efficiency. Most authors report a decrease in total volatility and an increase in
trading volume following the introduction of options. We consider our study of the liquidity
and efficiency externalities of convertible bond markets to be an extension of that line of
research. Our identification (based on short selling) allows us to provide a more direct test
of the impact of arbitrageurs.

Our basic empirical strategy uses increases in short interest near debt issuance to identify
arbitrage activity. In that way, it is closely related to the growing empirical literature on
short selling activity. There has been considerable focus on the relationship between future
stock returns and both observed short sales and short sales constraints [see e.g., Asquith et
al. (forthcoming, JFE); Boehmer et al. (2005); Diether et al. (2005); Jones and Lamont
(2002); Dechow et al. (2001); Asquith and Meulbroek (1996)]. The information content
of short sales in event settings has also received attention in the recent empirical literature
(e.g., Christophe et al. (2005)). All of these papers provide evidence that short selling and
short sales constraints impact stock prices, suggesting that short sellers help to incorporate
negative information to prices.

While short sellers can help facilitate the incorporation of negative information into prices,
many are uninformed. They use short sales to hedge other positions. Little has been done

to distinguish this type of short seller.’

This is an important distinction since the impact
of short selling on market quality will obviously depend largely on who is engaging in the
short sale. Uninformed short sellers are likely to add liquidity to markets (rather than reduce
it as a result of potential adverse selection). Asquith et al. (2005, p. 23) note that, “Of

course, a firm might have a high short interest ratio because there is both valuation shorting

and arbitrage shorting taking place simultaneously. Unfortunately, we cannot identify these

4More recently, Basak, Suleyman and Benjamin Croitoru (Forthcoming, JFE) show how the presence of
arbitrageurs improves market quality and risk-sharing in the context of rational markets with heterogeneous
risk-averse investors and short sales constraints.

®Boehmer et al. (2005) use proprietary order-level data from the NYSE to quantify the information
content of the flow of shorting activity by the type of account initiating the sale. In this way, they are
able to make distinctions between the information content of sales and trader type. Their focus is on
characterizing the information content of short sales, by size and trader (account type).



situations precisely.” Our event-based approach takes us further towards identification of
this specialized investment strategy from the aggregate data in that the change in short
interest near the issue date can be attributed, in large part, to convertible bond arbitrage
activity.

Three recent papers use changes in short interest near events to infer the impact of a par-
ticular type of trader. Arnold et al.(2005) use the Tax Payer Relief Act of 1997 (which made
selling short against the box more costly) as a laboratory for testing hypotheses regarding
changes in the information content of short interest when tax-motivated short sellers (i.e.,
uninformed sellers) no longer have incentives to short.® This event-driven approach to trader
identification is similar in spirit to ours; however we examine not only average changes, but
also cross-sectional implications of the introduction of a particular trader type.” Mitchell,
Pulvino and Stafford (2004) use short interest in acquirers near merger announcements to
identify activities by risk arbitrageurs and estimate the impact of this trading activity on
prices. Bechmann (2004) also examines changes in short selling near a corporate event. He
provides evidence that short selling induced by hedging activities explains part of the stock
price decline following convertible bond calls. In both Bechmann (2004) and Mitchell et al.
(2004), the focus is mainly on price pressure induced by short selling activity while our focus
is on impact of arbitrage on stock market liquidity and prices.

Although they do not comprise the entire universe of convertible bond arbitrageurs, we
are interested in the role played by convertible bond arbitrage hedge funds in primary issues
of convertible debt and their impact on stock market quality. Our use of data on convertible
bond hedge fund flow and returns is related to recent studies of the risk and performance
of convertible bond arbitrage hedge funds (e.g., Agarwal et al. (2006)).8 Our focus on fund
flows also links our work to studies of flow-return dynamics in hedge funds. Agarwal, Daniel

and Naik (2004), Getmansky (2005), Baquero and Verbeek (2006), Ding, Getmansky, Liang

6Selling short against the box allows investors with a long position in the stock to eliminate the exposure
to the stock while deferring capital gains until a later tax period.

"I.e., We examine the sensitivity of changes in liquidity and volatility to the magnitude of the increase in
short selling due to arbitrage.

8Convertible bond arbitrage hedge fund managers typically hedge equity risk (by buying a bond and
simultaneously shorting the stock), and may also hedge credit, volatility and interest rate risk.



and Wermers (2006) and Goetzmann, Ingersoll and Ross (2003) study relationships between
hedge fund flows and past performance. The empirical regularity is that individual hedge
funds that have higher returns experience higher net flows.? In this paper, we not only link
flows to returns but also to new supplies of convertible debt and our measure of active use

of funds (arbitrage activity).

3 Arbitrage, Liquidity and Stock Prices: Predictions

This section outlines our main predictions. In the first part of the analysis, we measure
changes in short selling near convertible bond issuance and relate this proxy for convertible
bond arbitrage activity to changes in liquidity and stock price efficiency. The focus of the
second part of the analysis is whether convertible bond arbitrageurs are an important source
of capital to issuers.

While the theory suggests a potential role for arbitrageurs in both liquidity and efficiency
improvements in the stock, the direction of the effect depends on parameter values and is

therefore an empirical question. Our primary goal is to test the following two null hypotheses:

H, (Liquidity): The increase in short selling near issuance is not associated with

changes in liquidity.

H, (Efficiency): The increase in short selling near issuance is not associated with

changes in efficiency.

If convertible bond arbitrageurs have no special knowledge about the value of the under-
lying shares, we can interpret their participation in the equity market as an influx of liquidity
traders (more precisely, liquidity sellers) since their presence would increase the supply of
shares to buyers (and later provide liquidity to sellers, as they cover their short positions), in-
creasing market liquidity. On the other hand, if short sellers are privately informed, adverse

selection costs can increase, and liquidity can decrease.

9In the context of mutual funds, Berk and Green (2004), Chevalier and Ellison (1997), Goetzmann and
Peles (1997), Gruber (1996), Ippolito (1992), Sirri and Tufano (1998) and Zheng (1999) find positive and
convex relationships between flows and performance.



These traders can also impact the efficiency of prices. The impact on price efficiency
is ambiguous and depends on whether these traders are privately informed. In particular,
mispricing can be reduced if short sellers create downward pressure on prices, correcting
over-pricing.'? If the type of short selling that we identify in the data is related to infor-
mational advantage regarding equity market valuation then price efficiency would increase
following issuance. If the short sellers are uninformed, their presence would not directly
impact efficiency of prices since their trades are uninformative; however, they may provide
incentives to informed traders to trade more aggressively (as in Kyle (1985); Glosten and
Milgrom (1985); Easley and O’Hara (1987)).

We conjecture that while convertible bond arbitrageurs are sophisticated traders, they
are relatively uninformed (i.e., they have no private information about the value of the equity

that they short). If this is the case:

P1: The increase in short selling near issuance will be associated with improved market

liquidity (via increased supply to buyers).

P2: The increase in short selling near issuance will not impact efficiency of prices (as
captured by idiosyncratic volatility, which we interpret as a proxy for the incorporation of

firm-specific news into prices).'!

Because the question is an empirical one, the preceding conjectures regarding the di-
rection of the effect are presented as “predictions” PI and P2. These conjectures provide
a framework for interpreting the empirical results. If, in contrast to P2, arbitrageurs are
opportunistically exploiting equity overvaluation and convertible bonds make it easier for
them to do this (i.e., they relax a short sales constraint by providing a hedging instrument
for these short sellers), then efficiency will increase as a result of their activity.

In our empirical analysis, we are careful to make a distinction between idiosyncratic
and systematic volatility. Bris et al.(2004), construct a market efficiency measure based on

the difference in R-squared in market models estimated separately on positive and negative

10F.g., Diamond and Verrecchia (1987).
Note that P2 assumes that the presence of these new uninformed traders would provide incentives to
informed traders to trade more aggressively, in proportion to the increase of uninformed traders.
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return days and interpret an observed low R-squared as evidence of efficiency. Similarly, we
interpret an increase in idiosyncratic volatility as evidence of improved price efficiency since
it suggests that more firm-specific information is incorporated into prices.

We are also interested in whether data are consistent with anecdotal evidence that con-
vertible bond arbitrageurs play an important role as providers of capital to issuers. Fauk-
lender and Petersen (2005) provide evidence that market frictions can make the source of
capital important in capital structure decisions. In particular, they report that firms with
access to public debt markets have higher leverage. Our analysis addresses a similar issue in
that we test whether variation in the size and activity of a particular source of capital supply
(convertible bond arbitrageurs) impacts issuance patterns. This would occur in the presence
of market frictions. In the absence of frictions, the observed level of convertible debt issuance
is a function of demand for debt, which depends on the price of debt and demand factors;
and the supply of debt, which depends on the price of debt and supply factors. Observed
quantity of proceeds will be unrelated to changes in the size and activity level of convert-
ible bond arbitrageurs when there are no constraints on supply of capital. However, in the
presence of market frictions (namely supply constraints), convertible bond arbitrageurs may

matter in the determination of equilibrium amount of convertible debt financing raised.

P3: If issuers face financing constraints and convertible bond arbitrageurs are important
sources of capital then increases in convertible bond arbitrage fund flows and returns will

cause future issuance.

If convertible bond arbitrageurs are an important source of supply, then the previous
questions regarding the impact of convertible bond arbitrage on underlying stock markets

should be of particular interest to managers of issuing firms.



4 Data and Sample Selection

4.1 Short Interest and Convertible Debt Issues

The initial sample for this study consists of all convertible debt issues (public, private and
Rule 144a) by U.S. publicly traded firms for the period 1991 through 2005.'% Issue dates and
other characteristics of the issues are from the SDC Global New Issues database. We obtain
monthly short interest data directly from the NYSE and the Nasdaq and match the short
interest data with the SDC data using ticker and date identifiers. Because the monthly short
interest files reflect short interest as of 3 trading days (5 for the first years of our sample)
prior to the 15 of each month, we calculate a trade date for each file and use that date
to match to the SDC data.'® We then match these data to the CRSP/COMPUSTAT tapes
and NYSE TAQ Database.!4

Table 1 contains summary statistics on our sample of 1356 convertible bond issues. The
issuing firms have a mean (median) market capitalization of $3.6($0.8) billion. The convert-
ible bond issue sizes are significant proportion of equity value, with the mean (median) dollar
value of proceeds equal to 20.6 (15.4) percent of equity market capitalization. In addition,
Nasdaq issuers outnumber NYSE issuers. We will investigate whether exchange listing is
related to the prevalence of this strategy. Finally, note that we do observe short selling in
these stocks prior to issuance, with mean (median) short interest during the six months prior

to issuance equal to 3.9 (2.5) percent of shares outstanding.

12\We begin the analysis in 1991 because NYSE data started to provide ticker identifiers in 1991. Moreover,
from 1991 we have an improved quality of the hedge fund data due to the increase in the number of firms
reporting to TASS and CISDM databases.

131t is critical to correctly match the short interest dates to the issue dates. The monthly short interest files
are based on short interest as of settlement dates which occur during the middle of the month at non-constant
days across months. Following the documentation from the short interest files that we received from Nasdaq
and the NYSE, we define the settlement date as: 5 trading days before 15" (or the preceding trading day
if 15" is not a trading day) through June 1995, and 3 trading days after June 1995. If a convertible bond
is issued before the settlement date of that month, that month is used as the issue month. Otherwise, the
next month will be used as the issue month. This algorithm is consistent with Bechmann (2004).

4The NYSE TAQ data start in January 1993. For analyses that require TAQ data (bid-ask spreads,
quoted depths and number of trades per day), issues prior to January 1993 are excluded.



4.2 TASS and CISDM Dataset for Convertible Bond Arbitrage

Hedge Funds

Both TASS and CISDM/MAR databases are used for the time series analysis, in which
we link total convertible bond issuance and short selling activity in issuers’ stock to hedge
fund flows and returns. Both Live and Graveyard sub-databases were used to eliminate
survivorship bias. These databases cover several hedge fund strategies, including convertible
bond arbitrage. The TASS database contains 187 convertible bond arbitrage hedge funds
and CISDM database contains 194 convertible bond arbitrage hedge funds. We deleted
hedge funds for which no assets under management were reported. All asset values were
converted to U.S. dollars. Several funds that report to the TASS database also report to the
CISDM database. The TASS and CISDM databases were merged after accounting for hedge
funds that report to both databases, resulting in a final sample of 284 unique convertible
bond arbitrage hedge funds reporting to either or both databases from January 1990 through
December 2005.15

5 Convertible Bond Arbitrage, Liquidity and Stock Prices

In this section, we examine links between changes in short interest near issuance and equity

market characteristics.

15Summary statistics on the sample of funds are presented later in the paper (Table 7). In our analysis of
the impact of substitute markets on convertible bond arbitrage hedge fund flows, we also obtained data on
merger arbitrage funds from TASS and CISDM. The TASS database does not explicitly list merger arbitrage
funds. Merger arbitrage funds are listed in the broad “Event Driven” and “Multi Strategy” categories in
the TASS database. Therefore, we hand-selected merger arbitrage funds from both of these categories by
reading the “Notes” files in both Live and Graveyard TASS sub-samples. After deleting funds for which
no assets under management were reported, we identified 210 merger arbitrage hedge funds from the two
databases.

10



5.1 Proxy for the Presence of the Convertible Bond Arbitrage

Strategy

Our proxy for the presence of the convertible bond arbitrage strategy is change in short
interest intensity (“SI”) during the month of the convertible bond issue. We initially define

two measures of change in short interest as follows:

e SI %Shrout is change in short interest (number of shares) divided by total shares
outstanding. The change in short interest is the difference between short interest in

the current month and short interest in the previous month.

o ST %lssue is the dollar value change in short interest divided by issue proceeds. It is
defined as difference between short interest in the current month and short interest in
the previous month, times closing stock price on the issue date, divided by issue size

(face value of the convertible bond times its offer price).

The first measure, ST_%Shrout, is the focus of our study since it provides a measure
of the relative importance of the new arbitrageurs in the market for the stock. The second
measure, ST _%Issue, is related to issue characteristics, namely the amount of short selling
activity as a fraction of the issue size (which may be directly linked to hedging activity). As
reported in Figures 1 and 2, both measures capture similar variation in short selling activity.
We focus on ST _%Shrout in the main analysis due to our interest in the implications of
convertible bond arbitrage for the market for the underlying stock.

Figure 1 reports means and medians of our SI measures during months -6 to +6 relative
to the issue date (month 0). Consistent with our ex ante expectation, the figures show that
we are capturing an increase in short selling related to the issue. We use this increase as a

proxy for convertible bond arbitrage activity.!” The median increase in short interest relative

6 However (in unreported tests) we have replicated the analysis using SI_%Issue. All liquidity results are
qualitatively similar. The efficiency results are identical except in the case of idiosyncratic volatility (one
of our efficiency proxies). Using that measure, we do find some evidence that this SI measure is positively
related to efficiency improvements (the analog to the regression results in Table 5).

1"While it is true that short sellers can also short due to private information [See e.g., Christophe et al.
(2004) for the case of earnings announcements| and not arbitrage activity, the fact that we capture the

11



to shares outstanding, ST %Shrout, is 1 percent. Finally, the median dollar value increase
in short interest relative to issue size, ST _%Issue, is 10 percent.

Given the large increases during month 0, our analysis focuses on changes in short interest
during this month. In our main analysis of changes in liquidity and stock price volatility we
examine a relatively short time horizon (six months prior to and following issue) in order to
isolate the impact of this strategy.!® In a working paper, Henderson (2005) finds evidence
that new issues of convertible bonds are under priced at issue but that excess returns occur
soon after issuance (mainly in the first six months), which may decrease the presence of
convertible bond arbitrageurs over longer horizons.

Figure 2 shows the time series behavior of our short interest measures at issue month
(t=0). Significant time series variation is clear in these measures, with the highest changes in
short interest near the issue date occurring during the earlier part of our sample, while change
in short interest as a percent of issue size was greatest during 1999 to 2001. Given these
observations and findings in the literature of distinct time series patterns in short interest
in the aggregate data [see e.g., Lamont and Stein (2004)], we include year and month fixed
effects in all cross-sectional regression specifications to control for month-to-month variation.

Figure 3a provides a description of the time series of convertible bond issuance in our
sample. Issuance has steadily increased over time. We have also seen a growth in the total
assets managed by convertible bond arbitrage hedge funds during this time period (Figure
3b). The second part of our analysis will investigate potential linkages between supply of

convertible bonds and flows and returns in the convertible bond arbitrage fund industry.

increase in shorting over a relatively short horizon makes us confident that our SI measures are, in large
part, capturing convertible bond arbitrage. Further, increases in SI due to private information regarding
the issue itself are more likely to occur during the months prior to the issue, especially given that the issue
is often known in advance (for the public issues in our sample, the mean (median) time between filing and
issuance is 150 (43) days).

8Convertible bond often have call provisions; however, beginning with Ingersoll (1977) the empirical
evidence has suggested that firms call too late. Further, callability should minimally impact our study over
the six month horizon since callable bonds often have call protection periods, generally greater than six
months. See e.g., Asquith (1995).

12



5.2 Summary of Firm Characteristics, By SI Portfolio

Table 2 provides summary statistics of all of the firms (1 month prior to issuance) in our
sample (column “All”). We also divide the sample into four portfolios based on the change
in short interest at issue in order to provide some insight into the types of issuers for which
the convertible bond arbitrage strategy is most evident. Portfolio 1 (4) corresponds to the
smallest (largest) short interest change. Panel A of the table reveals the following: First,
in the full sample, most of the issuers are Nasdaq stocks and these stocks see the largest SI
change following issuance, as there is a smaller fraction of Nasdaq stocks in the smallest SI
portfolio compared to the largest SI portfolio. Second, convertible bond arbitrage activity is
higher in stocks that already have a high level of short interest, indicating that arbitrageurs
choose issues where they believe they will have the ability to short the stock. Finally, as would
be expected, the increase in short interest following issuance is positively and significantly
related to the conversion ratio (number of shares into which the bond can be converted).

Panel B of Table 2 reports stock liquidity measures. Consistent with the observation that
the convertible bond arbitrage strategy is more evident in issuers with higher pre-issue short
interest, we also observe more evidence of the strategy in more liquid issuers (presumably
easier to short). Share volume, dollar volume and number of trades are all significantly
higher in the largest SI portfolio than the smallest. Similarly, percentage spreads are lower
for the largest SI portfolio. We do not observe systematic differences in quoted depths or
the Amihud (2002) illiquidity measure across SI portfolios.

In Panel C of Table 2 we present descriptive statistics on a variety of return and effi-
ciency measures. We observe higher convertible bond arbitrage activity in stocks with higher
average returns, higher betas and R-squared parameters (estimated from a market model
regression). We also calculate autocorrelation of returns which we will use as an additional
measure of the degree of efficiency. Daily and intraday AR(1) parameters are calculated
using daily returns and 30-minute interval returns, respectively. From the table we see that
stocks with the least change in short interest following issuance have greater negative return

autocorrelation. This suggests that arbitrageurs are attracted to stocks that are already

13



more efficiently priced.

5.3 Impact of Convertible Bond Arbitrage on Liquidity and Prices

In Table 3a, we present results from our examination of the impact of convertible bond
arbitrage on stock market liquidity and prices. All changes are defined as the “post-event”
period mean (the 120 trading days ending 20 trading days from the bond issue) minus the
“pre-event” period mean (120 trading days beginning 20 days following the bond issue).t?
Along with changes in short interest, we measure changes in the following liquidity proxies:
volume, dollar volume, share turnover, number of trades, opening quotes and the illiquidity
measure developed by Amihud (2002). The latter measure is a proxy for Kyle’s (1985) A
and is defined as absolute return divided by dollar volume.

We find strong evidence of an increase in liquidity based on all measures following is-
suance, with the exception of quoted depth (no statistically significant change). Consistent
with our prediction (P1), these improvements increase systematically with arbitrage activity,
SI %Shrout. These findings suggest that convertible bond arbitrageurs supply (uninformed)
liquidity to equity markets. Importantly, because we link liquidity changes to SI, we provide
direct evidence of the impact of arbitrageurs on liquidity. Prior literature on the impact of
derivatives markets on stock markets document only average changes in these variables (see
e.g., Mayhew (2000) for a survey).

For stock prices and volatility, we examine the following measures: average daily returns,
standard deviation of daily returns, idiosyncratic volatility, R-squared, beta and AR(1) pa-
rameters. Standard deviation of returns is included so that we can compare our results
with the empirical regularity of decreases in volatility following the introduction of options
markets. We separately examine idiosyncratic volatility which we interpret as a measure of
price efficiency. If arbitrageurs improve stock price efficiency and the incorporation of in-
formation into prices, then we would expect an increase in idiosyncratic volatility following

issuance. Further, we would interpret a decrease in stock return synchroneity (R-squared)

19We exclude the +/-20 days around the bond issue to avoid mechanical changes in liquidity and efficiency
measures that directly result from the bond issue (e.g., the “uptick” rule can generate temporary pressures
due to traders taking initial positions related to the issue.)
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with the market as an increase in efficiency and the incorporation of firm-specific news into
prices. Finally, if arbitrageurs impact stock price efficiency, then we would expect decreases
in return predictability, as captured by the AR(1) parameters.

Panel B of Table 3a provides results of analysis of changes in stock price movements. The
evidence of the impact of convertible bond arbitrage on stock price efficiency is very weak.
Consistent with prior work, we do find an average decrease in both total return variance as
well as the idiosyncratic component of returns following convertible bond issuance. However,
we do not find evidence that these average declines vary systematically with short selling
activity (i.e., there is no evidence that arbitrage is what is driving the declines). R-squared
and beta both increase following issuance and the R-squared increase is highest in the largest
SI portfolio. Note also that the changes in beta are raw changes, and do not yet account for
the mechanical leverage impact on beta. Regression analysis (below) will further investigate
the causes of these changes. We do not observe significant changes in the AR (1) parameters.
Mean daily AR(1) appears to increase from -.014 to +.001, but it is driven by SI portfolio
3, where the mean increases from +.002 to +.032. Across SI portfolios, the only systematic
variation that we observe is in absolute value of daily AR(1) and R-~squared. Taken together,
the results in Panel B of Table 3a do not indicate an impact of convertible bond arbitrage
on stock price efficiency.

It is possible that the results in Table 3a are being driven by market-wide changes in
liquidity and volatility. To examine this potentially important issue, we analyze the measures
in Table 3a for two sets of matched firms. In Table 3b, we match firms by total assets,
profitability and liquidity in the year prior to issuance in order to control for market-wide
movements. We also explore the possibility that our results are driven by the impact of short
selling activity in general, rather than convertible bond arbitrage. To do this, we match firms
in our sample with size- and exchange- matched firms experiencing similar changes in short

interest. Results from this matched sample are reported in Table 3¢.2® All results in Tables

20In addition, we conduct two “issue matches”: We match convertible bond issuers to a sample of straight-
debt issuers (by size, exchange and issue size). This distinguishes the effect of convertible bond issuance
from a general increase in leverage. Results are similar to Table 3b and are available upon request. In our
second “issue match”, we match convertible bond issuers to firms issuing seasoned equity since purchasers
of the equity issue would not need to manage a short inventory as is the case for convertible bond arbitrage.
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3b and 3c are presented as differences between the issuer and matched firms. From the tables,
it is clear that the liquidity results are robust to matched firm controls. With the exception
of the AR(1) parameter, we do not observe significant differences between the issuing firms
and control firms, suggesting a little or no role in stock price efficiency for convertible bond
arbitrageurs. If convertible bond arbitrageurs take positions mainly to exploit mispricing in
the bond (and not the stock), then this would be expected.

Table 4 presents results of sorts based on the SI_%Issue measure. These results are
similar to our main findings, presented in Table 3a.

We use an event study methodology to further characterize the relationships among
convertible bond arbitrage, liquidity and stock prices. These tests are more restrictive than
the tests based on portfolio sorts in Table 3a; however, we would like to explicitly control
for factors other than SI. We use regression analysis to estimate the impact of short selling
as well as other stock characteristics on changes in liquidity and volatility measures during

the six months prior to and following the convertible bond issue:

Liquidity_Change; or Volatility Change; = (1)
IssueSize;

MarketCap;
2005May

BNY SE; + BsPublic; + Y fgYearMonthDum;, + €;

t=1991Feb

a+ B.SI_%Shrout; + (o + B3(log) MarketCap;

Dependent Variables

o Liquidity_Change is one of five measures of liquidity: Change in (log) Turnover; (log)
Amihud; number of trades, opening spreads and opening depths. Changes are calcu-
lated as the percentage change (or log difference) in the average daily measure during

the post-issuance period (120 trading days beginning 20 days following issuance) from

Results are similar to those in Table 3b in that what is (not) significant in Table 3b is (not) significant for
the equity issuer match. The only exception is opening spreads in Portfolio 3, which becomes negative and
significant (i.e. stronger liquidity results in that there is a greater decrease in spreads for the convertible
bond subsample). We thank William Fung for encouraging the equity issuer robustness check.
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the pre-issuance period (120 trading days ending 20 days prior to issuance).

e Volatility_Change is either one of three measures: Change in R-squared; change in

idiosyncratic volatility and change in the daily AR(1) parameter.?!

Explanatory Variables

ST %Shrout is the short interest intensity measure.

IssueSize/MarketCap is issue size divided by market capitalization. Because of the
mechanical relationships between market risk and leverage, this capital structure con-
trol is particularly important for the change in beta regressions (however, it is included

in all of the regressions of changes in liquidity and volatility measures).

MarketCap is the market capitalization measured by average daily shares outstanding

times closing stock price.
NY SFE is a dummy variable, equal to 1 if the firm is listed on NYSE and 0 otherwise.

Public is a dummy variable, equal to 1 if the convertible bond is a public offering, and

0 otherwise.

Year MonthDum, are year and month fixed effects, indicating timing of the convertible

bond issue.

Results are presented in Table 5. We find strong evidence that market liquidity increases

following issuance. More importantly, these liquidity improvements are systematically re-

lated to the SI measures (consistent with P1). This is true for three of five of our liquidity

measures (turnover, Amihud and number of trades). For spreads, we do not find system-

atic variation in the observed mean decrease. Changes in depth are linked to the issue

only through size of the issue relative to market capitalization of the stock, not through

2'We ran similar regressions for changes in all measures presented in Table 3a and results are similar.
Note that for the change in beta regression, we defined change of beta as: beta during the post-event period
minus beta during the pre-event period, divided by unlevered beta.
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short selling activity. Note also that liquidity improvements are lower for large stocks, and
NYSE listing is related to a greater increase in turnover and decrease in the price impact
of trade. Taken together, regression analyses of liquidity measures are consistent with the
findings from the univariate analysis based on portfolio sorts in Table 3a: Convertible bond
arbitrageurs provide liquidity to markets. These findings are generally consistent with the
evidence in Kumar, Sarin and Shatsri (1998) who report that liquidity increases following
the introduction of options markets. Similar to our analysis, the authors measure liquid-
ity variables using both intraday and daily data (i.e., trading volume, frequency of trades,
spreads and depths).

The evidence in Table 5 of the impact of convertible bond arbitrage on stock price
efficiency is somewhat different from what the tests in Panel B of Table 3a suggest. While
we observed significant increases in R-squared based on simple univariate tests and on our
portfolio sorts on SI intensities, our regression results indicate a large positive intercept
for change in R-squared that varies only with market capitalization. That is, large stocks
experience smaller increases in R-squared following issuance. The change in the idiosyncratic
volatility measure is not related to the SI measure. The same is true for the AR(1) measure.
We interpret this as weak evidence that these traders enhance efficiency, rather than simply

providing uninformed supply, as in our prediction (P2).??

5.4 A closer Look at Changes in Short Selling Near Issuance: 2005

Reg-SHO Data

Ideally, in the preceding analysis we would have measured the change in short interest during
the few days surrounding the issuance; however, the short interest data are available only on a
monthly basis. We take advantage of newly available data on short selling activity (beginning

in 2005), as a result of Regulation SHO in order to investigate whether our monthly data

220Qur analysis assumes constant volatility. It is also possible that managers attempt to time the debt
issue when volatility is high (increasing the option value). On the other hand, the proceeds of the offering
could be used for riskier projects, implying an increase in idiosyncratic volatility. If either of these impact
volatility changes, we would expect them to be most evident in the intercept, not the coefficients on our SI
measures.
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capture short sales transactions close to the issue date.?® If arbitrageurs dynamically hedge,
then transactions will provide additional information. The SHO data allow us to supplement
the main analysis in three ways: (1) we observe short sales transactions rather than changes
in short interest; (2) we are able to observe trading at the issue date; and (3) we can examine
changes in short selling activity following issuance. If the convertible bond issuance allows
for a relaxation of the short sales constraint then we expect to observe an increase in short
selling following issuance.

Figure 4 illustrates short selling activity near the convertible bond issue date for our
sample of year 2005 issues. The figure provides further evidence that we are identifying
convertible bond arbitrage and not short selling due to other factors. We measure both the
number of short sales transactions as well as the volume of short selling as a fraction of
shares outstanding. The figures show that short selling increases on the convertible bond
issue date. The figure also suggests that the level of short selling activity following issuance
is higher during the post event period. We test this observation explicitly in the results
presented in Table 6.

Table 6 summarizes changes in short selling activity in stocks of convertible bond issuers
between March 2005 and November 2005. The “Pre period” is defined as the 20 trading
days month ending 1 month prior to issuance. “Post period” is defined as the 20 trading
days beginning 1 month following issuance. The change is defined as the mean (or median)
measure in post period minus the mean (median) measure in pre period. For comparison, we
also present results for matched firms.2* “Match 17 are firms matched based on total assets,
profitability and liquidity prior to issuance. “Match 2” firms are matched based on size and

short interest changes. The key finding in the table is that short selling activity increases

23The U.S. Securities and Exchange Commission adopted Regulation SHO in June of 2004.

24Diether, Lee and Werner (2005) find that volatility increases, spreads widen and more symmetric trading
patterns result from the suspension of the “uptick” rule for SHO pilot stocks. This implies that analysis of
matching firms is critical in this study because SHO relaxes the short sales constraints for a sub-sample of
stocks. The results in Table 6 indicate that the documented changes in short selling activity for issuing firms
are not driven by Regulation SHO. In our sample if 63 issuers, 14 are pilot stocks (in which the “up-tick”
rule was suspended). As a further check, we deleted these 14 stocks from the analysis and results are similar.
In addition, of the matched firms, 12 in the “Match 1”7 group and 12 of the “Match 2” stocks are pilot stocks.
Therefore, regulation SHO affects all our 3 groups, but the strong results of increased short selling activity
in Table 6 is evident only for issuing firms.
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following issuance. Moreover, we do not find similar results for our matched firms.

6 Issuance, Fund Flows, Returns and Industry Struc-
ture

The cross-sectional results presented in the previous sections indicate that the convertible
bond arbitrage strategy has a significant impact on liquidity of the market for the underlying
stock. In this section, we conduct analyses of aggregate convertible bond issuance, arbitrage
activity and convertible bond hedge fund flows and returns. We have two goals. First, we are
interested in whether, in addition to generating liquidity externalities (documented above),
convertible bond arbitrageurs are also an important source of financing to issuers. If issuers
face financing constraints then supply of capital from arbitrageurs will impact issuance. Our
second aim is to characterize times during which convertible bond arbitrageurs tend to be
active in markets. This provides potentially important insights to managers considering the
timing of a bond issue.

Before turning to the main analysis, it is useful to discuss the new data to be included
in the time series analysis. In addition to dollar proceeds (total monthly issuance) and
dollar arbitrage activity (calculated as the sum of firm-level changes in short interest at
issuance), we add convertible bond arbitrage hedge fund flows and returns data. Convertible
bond arbitrage hedge funds are not the only buyers of convertible debt; however anecdotal
evidence suggests that they account for 80 to 90 percent of investors in primary convertible
bond offerings. The benefit of the hedge fund data is that we are able to observe growth
of the assets allocated to the strategy for a large subset of convertible bond arbitrageurs.
We are also able to observe performance of the strategy. These are two potential sources of
capital supply to issuers that we would be unable to identify with the issuer-level data used
in the first part of this analysis. On the other hand, the aggregate SI measure is useful in
this portion of the analysis for several reasons: First, the fund flows that we observe do not

capture the entire convertible bond arbitrage industry. Second, hedge funds can also use
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leverage to supply financing. Finally, hedge funds do not have to immediately use fund flows
for convertible bond arbitrage.

We focus on four key variables: Aggregate issuance (proceeds), convertible bond arbitrage
hedge fund flows, fund returns and arbitrage activity (dollar changes in short interest or “SI”
calculated in the previous section). Hedge fund flows are interpreted as a potential source
of financing for issuers. Since fund size can also grow without new flows (through returns),
we also consider convertible bond arbitrage fund returns as a potential source of capital. We
interpret the aggregate change in short interest variable as an indicator of convertible bond

arbitrage activity and opportunities.?®

6.1 Construction of Variables

Aggregate dollar proceeds and arbitrage activity (“SI”) are calculated by summing the dollar
values of all convertible bond issues and dollar changes in short interest, respectively, for each
month of our sample period. The variables constructed from the hedge fund databases are

constructed as follows:

e Asset returns. Asset_return is calculated as the asset-weighted return for each month.

To calculate the quarterly asset return, we compound monthly returns for 3 months.

e Flow of Funds. Consistent with the empirical literature, we define Flow as a percentage

change in new assets adjusted for returns.

7 Assets; — Assets;_1(1 + 1) ©)
ow; =
K Assets;_,

25Given that most of the returns to the strategy are from the bond side (i.e., the evidence that we presented
in Table 3 and 5 do not show significant improvement in the efficiency of stock prices), we interpret high
levels of short selling near convertible bond issuance to under pricing in bonds. Getmansky, Lo and Makarov
(2004) report high Sharpe ratios for the convertible bond arbitrage strategy. Henderson (2005) studies the
post-issue performance of convertible bonds and reports that convertible bonds are under priced at issuance.
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where r; is the asset return at time t, and Assets; represents the sum of all assets of
convertible bond arbitrage funds at time t.26 To calculate percentage quarterly flows, we
sum monthly dollar flows for 3 months and divide them by the previous total assets in the
category.

Convertible bond arbitrage hedge fund returns and flows allow us to test the “returns-
chasing” hypothesis. Table 7 provides a summary of these variables. Monthly mean return
to the convertible bond arbitrage strategy over the 1991 to 2005 period is 0.7 % and the
standard deviation is 1.4%. The strategy returns are volatile. Similarly, fund flows fluctuate
from -7.6% to 10.8%, indicating that the entire strategy can fall out of favor and experience
net outflows.?”

Figures ba and 5b show time series for the market short selling at issuance and convertible
bond hedge fund flows, respectively. From the figures, these two series move together. For
example, flows were particularly high during the 2000-2003 period, as was short selling
activity near issuance. Both declined significantly in 2005 in which there was a significant
outflows of funds.?

Returns exhibit high first order autocorrelation of 33.6%. This serial correlation coeffi-
cient is consistent with 22.5% found by Getmansky, Lo and Makarov (2004) in their analysis
of individual convertible bond (Long Only) arbitrage hedge fund returns. In fact, the authors
report that the convertible bond arbitrage strategy has the highest first order autocorrelation
coefficient compared to other hedge fund strategies, consistent with the illiquidity of some
of the securities involved.?’ Finally, flows are also sticky. The first order autocorrelation
coefficient is 31.1%. This is consistent with findings that flows are persistent for at least 2

quarters (Getmansky (2005) and Ding, Getmansky, Liang and Wermers (2006)).

26Returns are net of fees. We assume that fees are withdrawn from the fund. However, sometimes, there
is a provision for fees to be reinvested into the fund.

27 All variables, except assets, are stationary.

28At the end of 2005, there were six consecutive quarters of asset loss in this category. In 2005, the
convertible arbitrage managers suffered net redemptions of over $8 billion (Tremont Company). At that
point, more than 50% of managers left the industry.

29The autocorrelation in convertible bond index returns is much higher than other indices: Ibbotson Long-
Term Government bonds (6.7%), Ibbotson Long-Term Corporate bonds (15.6%), Ibbotson Large company
(8.8%), Vanguard 500 Index Trust (-2.3%) and even Merrill Lynch Convertibles Index (6.4%) (Getmansky,
Lo and Makarov, 2004).
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Hedge fund investors can choose from among numerous hedge fund strategies. One
potential substitute to convertible bond arbitrage strategy is merger arbitrage. Similar to
the convertible bond arbitrage strategy, merger arbitrage involves shorting a stock (of the
acquirer).’® In the case of merger arbitrage, acquirer stock is typically short while target
stock is bought. Several hedge funds have technology to implement both strategies and
they can allocate funds across these based on the potential profitability of each strategy.
Therefore, substitutes may play an important role in determining flows to convertible bond
arbitrage and the activity of convertible bond arbitrageurs in the market. We add data on
merger arbitrage flows and returns in order to explore this possibility.3!

In our analysis, we concentrate both on monthly and quarterly analyses. Variables di-
rectly linked to arbitrage strategies such as proceeds, SI, and market factors are more likely
to have an immediate effect (within a month) on flows and returns. However, investor de-
cisions such as when to invest in a particular hedge fund or an industry are more likely to
be noticed on longer time intervals (within a quarter). For investors to act on past informa-
tion may take time, given the fact that hedge funds impose subscription, redemption, notice
periods ranging from 30-90 days and lock-up periods averaging 1-2 year that restrict fund

flows.

6.2 Results: Proceeds

The findings in Table 8 are results of a regression of total proceeds on past convertible bond

arbitrage hedge fund returns, fund flows, and our market-wide convertible bond arbitrage

30This is true for stock deals. When there is a cash transaction, there is no need to short an acquirer.

31Note that median monthly returns to the merger arbitrage strategy are larger than for the convertible
arbitrage strategy (1.0% versus 0.8%, respectively). Standard deviations are 1.2% and 1.4%, respectively.
Median (0.6%) percentage flows into merger arbitrage funds are much smaller than median (1.3%) flows
to convertible bond arbitrage funds, which can be explained largely by much larger mean ($7,794 million)
assets under management for the merger arbitrage category compared to the convertible arbitrage strategy
with the mean assets under management of $2,862 million.
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measure (“SI7).

Proceeds; = (3)
a + GiAsset_return,_y + o Flow,_1 + B3Short_Interest,_;

+BiMarket_return,_, + BsProceeds;_1 + €

Where:

e Proceeds measures the natural logarithm of the dollar value of all convertible bonds

issued.

o Asset_Return is the asset-weighted convertible bond arbitrage hedge fund return in

excess of the risk-free rate.??

e Flow is defined as the total dollar flow into convertible bond arbitrage hedge funds

divided by past assets.

e Short_Interest is constructed by summing the SI measures for all issuers generating
change in SI as a result of bond issuance in the current month. The SI measure is the
dollar value of the change in short interest, that is, the difference between short interest
in the current month and short interest in the previous month, times the closing stock

price on the issue date.

o Market _return is the value-weighted CRSP return in excess of the risk-free rate.

In perfect capital markets, firms will issue new securities when they have profitable invest-
ment opportunities. The availability of funds from a particular type of financing source will
be unimportant; however, if firms face binding financial constraints and if convertible bond
arbitrageurs are an important supplier of funds to issuers then the availability of funds from

this source will matter.

32The risk-free rate is the one-month Treasury bill rate obtained from Kenneth French’s website: http :
//mba.tuck.dartmouth.edu/pages/ faculty/ken.french/
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Results of estimation in Table 8 strongly suggest that convertible bond arbitrageurs are
linked to future issuance. We observe positive relationships between prior returns (estimate
is 0.443 and t-statistic is 2.73) and flows (estimate is 0.074 and t-statistic is 1.86) and future
proceeds, evidence of P3. The results are significant using monthly regressions. Therefore,
convertible arbitrage funds are an important supply of funds for issuers and issuers react
quickly to tap the new source of funds. Note that these results disappear in quarterly re-
gressions, indicating a quicker response by issuers to changes in supply. We also include
the market-wide SI measure since this variable represents actual convertible bond arbitrage
activity (beyond changes in supply of funds). We interpret this variable as past arbitrage
opportunities, which may have an independent impact on future willingness of arbitrageurs
to supply funds to issuers. Interestingly, we also observe a significant and positive estimated
coefficient on this variable (estimate is 0.912 and t-statistic is 2.30). This provides further
evidence of P8 and suggests an additional role of using data-driven strategies to infer arbi-
trage. We include stock market returns (CRSP value-weighted market return) in addition
to returns to the convertible bond arbitrage strategy because, to the extent that convertible
bond issues are simply “back-door” equity financing (as in Stein (1992)), managers may
want to issue bonds following increases in equity market valuations. The estimated sign on
this variable is positive, however it is insignificant. Results suggest that past returns to the

strategy are more important than market returns for future issuance.

6.3 Results: Fund Flows

Understanding the dynamics of fund flows will help us to establish when convertible bond
arbitrageurs are more likely to be active in the market as well as provide an estimate of
an important supply of capital to convertible bond issuers. We also study possible return
chasing behavior. Flows are measured as dollar flows into convertible bond arbitrage funds

per dollar assets during the previous month. The regression specification is as follows:
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Flow, = (4)

o + PBrAsset _return,_q, + GoFlow;_1 + B3Short_Interest;_1 + B4Proceeds;_1 + €

Where:

o Asset_Return is the asset-weighted convertible bond arbitrage hedge fund return in

excess of the risk-free rate.

e Flow is defined as the total dollar flow into convertible bond arbitrage hedge funds

divided by past assets.

e Short_Interest is constructed by summing the SI measures for all issuers generating
change in SI as a result of bond issuance in the current month. The SI measure is the
dollar value of the change in short interest, that is, the difference between short interest
in the current month and short interest in the previous month, times the closing stock

price on the issue date.

e Proceeds measures the natural logarithm of the dollar value of all convertible bonds

issued.

The flow regressions and asset returns regressions (not reported) are estimated using
both monthly and quarterly data. The latter specification is intended to address potential
frictions caused by lock-up provisions and redemption periods, which delays the speed at
which investors are able to move money to and from the funds.

Results from the fund flows regressions are presented in Table 9 Panel A. First, we see
that flows are autocorrelated. We find the return chasing behavior in the quarterly data
(coefficient is 0.624 and t-statistic is 2.1), but not at the monthly level. This suggests that
it takes time for investors to react to past returns. This may be due to institutional factors

such as long subscription periods, notice and withdrawal periods. Even if investors decide to
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react to past returns, it might take them several months to withdraw funds. We also find a
strong link between monthly measures of arbitrage activity (short selling from the aggregate
data) and hedge fund flows. Lagged arbitrage activity is significantly and positively related
to current flows. The coefficient of 0.937 on monthly intervals suggests that prior activity
matters in predicting future flows (t-statistics is 2.0).

In Panel B, we consider the possibility that substitute markets will impact convertible
bond arbitrage flows and the presence of arbitrageurs in the market. To address this issue,

we propose the following specification:

Flow; = o+ (1Asset_returns_i + BoMerger_Asset_return;_, (5)
+BsFlow;_1 + BsMerger_Flow;_, + (B5Short_Interest;_;
+G¢Merger_Short_Interest,_1 + B;Proceeds;_4

+BsTarget_Market Value; 1 + €

Where:

- Asset_Return (Merger_Asset_Return) is the asset-weighted convertible bond (merger)
arbitrage hedge fund return in excess of the risk-free rate.

- Flow (Merger_Flow) is defined as the total dollar flow into convertible bond (merger)
arbitrage hedge funds divided by past assets.

- Short_Interest (Merger_Short_Interest) is constructed by summing the SI measures
for all issuers (acquirers) generating change in SI as a result of bond issuance (takeover
announcement) in the current month. The ST measure is the dollar value of the change in
short interest, that is, the difference between short interest in the current month and short
interest in the previous month, times the closing stock price on the issue date (announcement
date).

- Proceeds measures the natural logarithm of the dollar value of all convertible bonds

issued.
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- Target_Market_V alue is the natural logarithm of the total target market capitalization
for all takeovers announced in the current month.

When we include merger arbitrage data, we find evidence of this substitution effect on
monthly basis. The supply of merger activity, proxied by the market value of target firms is
negatively related to flows into the convertible arbitrage category: -0.391 (t-statistic is -2.4)
on monthly intervals and -2.802 (t-statistic is -2.8) on quarterly intervals.

We also performed similar analyses for asset returns to determine whether fund flows
and the supply of convertible bonds impact returns to the strategy. We find the presence of
both bond and stock exposures. Returns are also autocorrelated. However, returns are not

related to past flows, arbitrage activity or proceeds.

6.4 Results: SI

The specification and interpretation of the arbitrage activity (SI) regression is similar to the
flow regression (Table 9). We estimate a model of SI in order to establish when convert-
ible bond arbitrageurs are more likely to be active. We also study possible return chasing

behavior.

Short_Interest, = (6)
a + By Asset returngs_q + faMerger_Asset_return;,_, + B3Short_Interest;_;
+ 084 Flow;_1 + BsMerger_Short_Interest,_1 + BgMerger_Flow;_,

+ 067 Proceeds;_1 + BT arget_Market_Value,_1 + €

Where:

o Asset_return (Merger_Asset_return) is the asset-weighted convertible bond (merger)

arbitrage hedge fund return in excess of the risk-free rate.

o Flow (Merger_Flow) is defined as the total dollar flow into convertible bond (merger)

arbitrage hedge funds divided by past assets.
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e Short_Interest (Merger_Short_Interest) is constructed by summing the SI measures
for all issuers (acquirers) generating change in SI as a result of bond issuance (takeover
announcement) in the current month. The SI measure is the dollar value of the change
in short interest, that is, the difference between short interest in the current month
and short interest in the previous month, times the closing stock price on the issue

date (announcement date).

e Proceeds measures the natural logarithm of the dollar value of all convertible bonds

issued.

e Target_Market_Value is the natural logarithm of the total target market capitalization

for all takeovers announced in the current month.

The results of estimation are presented in Table 10. We find that past asset returns, even
at the monthly level, are important predictors of future convertible bond arbitrage activity.
Specifically, the coefficient on the lagged asset return to convertible bond arbitrage hedge
funds is 0.055 (t-statistic is 1.69) in monthly regressions. Note that we obtain this result
only when we include the possibility of substitute markets (e.g., merger arbitrage, in Panel
B). When we do not include substitute markets (Panel A), the coefficient estimate on as-
set returns is insignificant. This is due to the significant and negative relationship between
convertible bond arbitrage activity and lagged merger arbitrage returns (that is, omitting
merger arbitrage returns biases the estimated coefficient on convertible bond arbitrage re-
turns). This highlights the importance of explicitly consideration of substitutes.

Comparison with the results from the Flow regressions (Table 9) provides additional in-
sights. Recall that in the flow regressions (Table 9), returns were only significant in the
quarterly data. This is likely to be caused by frictions in the timing of deposits and redemp-
tions in convertible bond arbitrage funds (i.e., long subscription, redemption, notice and
lock-up periods). Our SI measure is a measure of convertible bond arbitrage activity and is
likely to be more responsive to market conditions than the somewhat constrained measure

of fund flows. The returns chasing result using the monthly data for SI is consistent with
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constraints to fund flows and also suggests the importance of examining arbitrage activity
(along with fund flows) when assessing the likelihood that arbitrageurs will be active in a
new issue of convertible debt.

To summarize, we have established a close link between short interest, bond issuance and
hedge fund activity. Issuance follows increases in the supply of capital to convertible bond
arbitrageurs. Closer analysis of fund flows and profitability of the convertible bond arbitrage
hedge fund industry indicates that as returns increase, future flows increase. Opportunities
in substitute markets (i.e., merger arbitrage) have the opposite effect on flows to convertible
arbitrage funds. Fund flows also follow prior periods of high convertible bond arbitrage ac-
tivity, as captured by the amount of short selling near issuance. These dynamic relationships
should give managers issuing convertible debt some indication of market conditions faced by

a significant source of capital.

7 Conclusion

In this paper, we investigate the link between convertible bond arbitrage, liquidity and stock
prices with the goal of improving our understanding of the impact of arbitrageurs on market
quality. We then map our measures of convertible bond issuance and arbitrage activity to
flows and returns in convertible bond arbitrage hedge funds.

What distinguishes our basic approach is that unlike prior studies of the impact of deriva-
tives markets (securities that can help complete markets) on stock markets, we examine
changes in short interest near an event in which the convertible bond arbitrage strategy is
widely used (bond issuance date), and are able to use aggregate data to estimate the equity
positions taken by convertible bond arbitrageurs. This simple methodology allows us to
identify the presence and impact of a particular equity market trader-type. This helps shed
additional empirical light on the issue of how the introduction of new securities that are used
by arbitrageurs can impact overall market quality.

In the first part of the analysis, we document changes in liquidity, and price volatility

following issuance of convertible debt. We examine linkages between changes in these vari-
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ables and proxies for convertible bond arbitrage. We find that convertible bond issuance is
associated with increases in stock liquidity and this increase is systematically related to the
intensity of convertible bond arbitrage activity. We do not find evidence of a systematic rela-
tionship between arbitrage activity and changes in impact on stock volatility and efficiency;
however we do find evidence in average changes in these measures near issuance.

Issuers considering the timing of convertible bond issuance should be interested in the
question of when convertible bond arbitrageurs likely to be active in the market, given that
convertible bond arbitrage improves equity market liquidity and that arbitrageurs may be
an important source of capital. We link our data on convertible bond issuance to data on
convertible bond hedge funds to examine dynamic relationships between issuance, hedge
fund flows, returns and arbitrage activity. We document a strong link between supply of
capital (through both hedge fund returns and flows, as well as past arbitrage activity) and
future bond issuance.

We also find that flows to the strategy are predictable. Consistent with returns-chasing,
fund flows are positively linked to past returns to the strategy. Flows are also higher when
substitute markets are smaller (our proxy is the supply of deals for merger arbitrage). From
the perspective of issuers, this suggests not only that they should expect liquidity improve-
ments in their stock following issuance but also that supply of capital (i.e., convertible bond

arbitrage hedge fund flows) is predictable.
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