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Abstract

While convertible offerings announced between 128# 1999 induce average
abnormal stock returns of —1.69%, convertible amcement effects over the period
2000 to 2008 are more than twice as negative (24)5%e hypothesize that this
evolution is attributable to a shift in the convgg bond investor base from long-only
investors towards convertible arbitrage funds. €hfesds buy convertibles and short
the underlying stocks, causing downward price pmess Consistent with this
hypothesis, we find that the differences in anneument returns between the
Traditional Investor period (1984-1999) and the ikdge period (2000-September
2008) disappear when controlling for arbitrage-icetli short selling. Post-issuance
stock returns are also in line with the arbitragpl@nation. Average announcement
effects of convertibles issued during the recamritial crisis are even more negative
(-9.12%). This result can be attributed to the sswmderpricing of crisis-period
convertible offerings, which outweighs the impadttioe diminished influence of
convertible arbitrage funds.
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1. Introduction

Convertible bonds are hybrid securities that combmatures of straight debt and
equity. They resemble straight debt by paying @dixoupon rate, and they resemble
common equity by offering the possibility of consien into stock as an alternative for
receiving the nominal value in cash at the redeonptiate. Convertibles are a popular
source of financing. Over the past 30 years, cdibler debt issuance comprised
approximately ten percent of total securities issesby U.S. corporatiorls.

Existing event studies on the announcement effestsciated with convertible debt
offerings generally focus on convertibles issuednduthe 1970s and 1980s. A common
finding of these studies is that convertibles irelmegative abnormal stock returns that
are intermediate in size between the announcenfétte associated with seasoned
equity and straight debt offerings (Dann and Mikkel, 1984; Mikkelson and Partch,
1986; Lewis, Rogalski, and Seward, 1999). Thisepatis consistent with the signaling
model of Myers and Majluf (1984), which predictsathrelatively more equity-like
security offerings are more likely to be perceiasda signal of firm overvaluation.

This paper is inspired by the observation that eatible bond announcement effects
have sharply declined over the past decade, whéhnees is no corresponding decline in
equity or straight debt announcement returns. Wbdavertible offerings announced
between 1984 and 1999 induce average abnormal sttatins of —1.69%, convertibles
announced in the period 2000 to 2008 are assocwtbdaverage abnormal stock price

declines that are more than twice as large (-4.59%)

! That is ten percent of the total amount of conbkrtdebt, common equity, and straight debt issoed
U.S. firms (excluding financials and utilities). 8oe: Securities Data Company New Issues database.



We hypothesize that the sharp decline in obsereewertible bond announcement
returns is attributable to a substantial changéhen buy-side of the convertible bond
market. Convertibles traditionally appealed to lamdy investors looking for
diversification benefits and indirect participationequities (Lummer and Riepe, 1993).
However, Choi, Getmansky, and Tookes (2009) showramatic increase in the
importance of convertible arbitrage funds since dra of the 1990s. To exploit
underpriced convertible issues, convertible bortrageurs buy the convertibles and
short the underlying common stock. If demand cufeesstock are downward-sloping,
the supply increase associated with this arbitratted short selling should result in a
negative stock price effect. Of course, short+sglkctivities take place when convertible
bond arbitrageurs are actually able to buy therioffs, i.e., on convertible bond issue
dates rather than on announcement dates. Howevelnfiost all recent convertible bond
offerings issuance occurs either on the announceds#a or one trading date after that.
The very rapid issuance of recent convertiblestmexplained by the fact that most of
these issues are structured as Rule 144A offeringgh allows for a very fast (often
overnight) placement (Huang and Ramirez, 2010).réfbee, our key prediction is that
the observed highly negative “announcement” eftédctecent convertible bond issues
may partly reflect temporary price pressure assediavith the activities of convertible
bond arbitrageurs.

To test this prediction, we collect a sample of36,4onvertible bonds issued by U.S.
corporations from the Securities Data Company’s Nesues database (henceforth SDC).
In line with previous studies (Choi et al., 200% Dong, Dutordoir, and Verwijmeren,

2010), we construct a measure for the amount afingeinduced short selling associated



with each convertible bond offering by regressidgargyes in monthly short interest
around convertible bond issues on a number of piatdirm-specific, issue-specific and
time-varying determinants of arbitrageurs’ intergsta given offering. The predicted
value of this regression reflects the portion & thange in monthly short interest that
can be attributed to short selling by convertibtadb arbitrageurs (as opposed to short
selling by fundamental traders).

In line with our hypothesis, we find that the drface in announcement-period
returns between convertibles issued in the peri@841to 1999 (labeled “Traditional
Investor period”) and convertibles issued in theque2000 to September 2008 (labeled
“Arbitrage period”) is no longer significant afteontrolling for our constructed measure
for arbitrage-induced short selling. Our findinge eobust to alternative specifications of
arbitrage-induced short selling, and remain inte&ben controlling for issuer-specific,
security-specific, and macroeconomic determinamtsonvertible bond announcement
effects.

The recent credit crisis placed serious constrantshe ability of convertible bond
arbitrageurs to execute their hedging strategy.aAgsult, the convertible bond buyer
base underwent a second important shift, from héages back to long-only investors.
In an article in the Financial Times of May 11, 90Masters (2009) writesNow hedge
funds play a much smaller role in the investor baseresenting less than half of the
buyers of new issudsf convertible bondsin many cases.’'In line with this comment,
Hutchinson and Gallagher (2010) show a strong decbf the number of unique
convertible bond arbitrage funds in the TASS dataebafter August 2008. From an

arbitrage viewpoint, we therefore expect to obsdess negative abnormal returns for



convertibles issued during the financial crisiswdwer, our event-study results indicate
that the average announcement effect for convertibinds issues between the Lehman
Brothers collapse in September 2008 (which is oféden as a starting point of the crisis
period) and December 2009 is almost twice as negais in the Arbitrage period
(-9.12%). Our evidence suggests that this very thegaeaction can be attributed to the
extremely high underpricing of crisis-period coni@es. While Arbitrage-period
offerings are issued at an average discount of¥a50ffering discounts for Post-Lehman
offerings are more than twice as large (34.2% oerage). Issuing highly underpriced
convertibles may have been the only option for €asld credit-constrained firms during
the crisis.

To further strengthen our case for the arbitragplamation for the evolution in
convertible bond announcement effects, we alsoyaegbost-issuance abnormal stock
returns. If the observed negative announcementtsfigf Arbitrage-period convertibles
are indeed partly attributable to hedging-inducedeppressure, then we should observe a
positive stock price reversal quickly after the wentible bond issue date. The reason is
that, after a short time, the market should hawsodded the effect of the supply shock.
Consistent with this prediction, we find signifitapositive abnormal stock returns
following Arbitrage-period convertible bond issu@sth the magnitude of the reversal
significantly influenced by our constructed measiaethe hedging demand associated
with these offerings. Also in line with the arbigeaexplanation, we find no evidence of
such reversal for issues made during the Traditimvastor and Post-Lehman periods.

Our analysis provides the following two main comtitions to the literature. First, our

study sheds a new light on long-accepted stylizedsfon the relative magnitude of



security offering announcement effects, by documgnthat announcement-period

returns associated with recent convertible offesiage far more negative than those for
equity offerings. However, we also show that pathe highly negative “announcement”

return associated with Arbitrage-period conversbie actually caused by a short-lived
stock price pressure induced by short-selling &g/ of convertible bond buyers. Our

results imply that event studies using recent cdible bond offering announcements

should correct for the influence of buy-side sheetling associated with announced
convertible bond issues. If not, they are likelydiaw wrong (i.e., overly pessimistic)

conclusions on the true magnitude of the transastionpact on firm valué.

Second, our study contributes to a recent streamogdorate finance articles that
explicitly take the influence of investor charagt#cs into account. As pointed out by
Baker (2009), corporate finance studies have tiaaditly focused on the corporate
supply side, thereby implicitly considering the éstor side as a black box with perfectly
elastic and competitive demand. However, a numbstudlies find that corporate finance
actions can also be influenced through investoratehchannels (e.g., Faulkender and
Petersen, 2006; Leary, 2009; Lemmon and Robert$0)20Within this stream of
literature, a limited number of papers documentithgact of the actions of convertible
bond arbitrageurs on convertible bond issuancemvetu(Choi, Getmansky, Henderson,
and Tookes, 2010; De Jong, Duca, and DutordoirQP@hd convertible bond design
(Brown, Grundy, Lewis, and Verwijmeren, 2010; DexgoDutordoir, and Verwijmeren,
2010). Our study compliments these papers by exagithe impact of buy-side shifts on

stockholder wealth effects of convertible bond éssu

2 Similarly, Mitchell, Pulvino, and Stafford (2004how that almost half of the negative “announcement
return” observed around fixed-exchange-ratio mexgeattributable to short-lived price pressureseaiuby
the hedging transactions of merger arbitrageurs.



The remainder of the paper is structured as folloldse next section provides the
theoretical background for our study. Section 3cdbss the data and methodology.

Section 4 discusses the empirical results. Seétiooncludes the paper.

2. Theor etical Background

In this section, we first briefly describe the twoportant shifts in the convertible
bond investor base that occurred over the pastdéed&'e then formulate our testable
predictions on the impact of these shifts on tleeldtolder wealth effects of convertible

bond offerings.

2.1. Shifts in the convertible bond investor base

Theoretical studies on convertible debt predict ttemvertibles are able to mitigate
costs associated with attracting common equity @anslraight debt financing (Green,
1984; Brennan and Schwartz, 1988; Stein, 1992)siStant with the hybrid debt-equity
nature of convertible debt, event studies on theoancement effects associated with
convertible debt offerings commonly find that the$tects are negative and intermediate
in size between the announcement effects assoardtbdseasoned equity and straight
debt offerings’

The majority of these studies focus on a perioavich convertible bond investors
(e.g., mutual funds specialized in convertible bamgestments) buy the convertibles
without shorting the underlying stock. Around tregimning of the 2% century, however,
the convertible bond investor base shifted fronditranal long-only buyers towards

convertible bond arbitrageurs (mostly hedge furmlg, also institutional investors). By

% See Eckbo, Masulis, and Norli (2007) for an ovewbf the literature.



the beginning of the 21century, hedge funds were purchasing up to 80%hesf
convertible issues (Brown et al., 2010).

The recent credit crisis, in turn, marked a suligthdecline in the importance of
convertible bond arbitrageurs as convertible bameestors. One of the reasons why
arbitrage funds lost their grip on this market whe short sales ban affecting U.S.
financial stocks between September 19, 2008 anadb®ct8, 2008. Other factors
disadvantaging convertible arbitrage include wideag hedge fund redemptions,
extensive deleveraging, and higher funding anddwamng costs (Credit Suisse/Tremont
Hedge Index research report, May 2009).

The main goal of this paper is to examine the impathese two important shifts in
the involvement of convertible arbitrage funds be stock price effects of convertible
bond offerings. We distinguish three periods, eagth a different involvement of
convertible bond arbitrageurs. It is difficult taxaetly indicate when convertible bond
arbitrageurs became dominant players in the cabl@rbond market, because hedge
funds do not disclose much information on theireistinents. To obtain more insight into
the evolution of convertible arbitrage funds overd, we search the Factiva database for
news sources that mention “convertible arbitragefetated terms over the period 1984
to 2009° Figure 1 provides the results of this search. taph shows a sharp rise in the
number of hits from 2000 onwards. This result idifre with Choi et al. (2009), who

document a dramatic increase in the total assetsrumanagement of convertible bond

* See Beber and Pagano (2010) and Grundy, Lim, amdiyneren (2010) for a detailed discussion of the
short sales ban.

® Factiva provides access to thousands of archiesgspaper and magazine articles, as well as to press
releases appearing on newswires.



hedge funds at the end of the 199@¥e therefore use January 2000 as a cutoff date for
the start of the Arbitrage period, in which the wertible bond investor base is dominated
by convertible bond arbitrageurs, and label the&ipres window (from 1984 to December
1999) the Traditional Investor period.

It is also not straightforward to determine an &xdate for the start of the financial
crisis. As argued by Beber and Pagano (2010), dllepse of Lehman Brothers on
September 15, 2008 is one of the most salientigripoints in the course of events
leading to the crisis. We therefore consider tlatedas the start of the third era, labeled

“Post-Lehman” period.

[Please insert Figure 1 here]

2.2. Testable predictions

Unlike traditional long-only investors, convertiddend arbitrageurs generally short a
portion of the common stock of the issuing firmmiake their position invariant to small
stock price movements. Their profits result frone flact that convertibles tend to be
underpriced at issuance, and/or from their abitiyexploit superior technology in
managing convertible risk (Agarwal, Fung, Loon, &tadk, 2007)’

If demand curves for stock are not perfectly etadiie increase in the supply of

shares resulting from arbitrage-related shortregiihould induce downward stock price

® A Credit Suisse/Tremont Hedge Index research tegated May 2009 confirms that January 2000 is a
reasonable cutoff date for the start of the Arlggrgeriod: Up until the year 2000, the convertible bond
market was primarily driven by long-only buyers.dge funds entered the space in increasing numbers
thereafter (...). The hedge fund influx representetange in the buyer base

" Potential reasons for convertible debt underpgidirclude illiquidity, small issue size, and comyities
associated with the valuation of hybrid securifldsabitant, 2002).



pressure around the convertible bond issuance Aatember of studies effectively find
evidence of negative abnormal stock returns arooodvertible bond issue dates
(Arshanapalli, Fabozzi, Switzer, and Gosselin, 200&ncarski, Ter Horst, and Veld,
2009; De Jong, Dutordoir, and Verwijmeren, 2010).

An important feature of recent convertible boncedffgs is that they are placed very
rapidly (often overnight), causing their announcetrend issuance to be very close. The
most important reason for this rapid placementhiat tmost recent convertibles are
structured as 144A offerings. Such offerings casddd to selected institutional investors
without having to incur time-consuming activitiasch as road shows and SEC filifgs.
As a result of the overlap between issuance anduammement dates, the observed
“announcement” effect of convertible bond issuesy npartly reflect price pressure
associated with the shorting activities of convetiarbitrageurs. Given the different
levels of involvement of this investor class oves three eras considered in our study, we

thus obtain the following hypothesis:

Hypothesis 1: Arbitrage-period convertibles indunere negative announcement-period

stock returns than Traditional Investor- and Postiman-period convertibles.

Stock market reactions to convertible bond annomecgs may be influenced by the

characteristics of the issuer, the convertible bdesign, as well as by macroeconomic

8 One other reason why recent convertibles oftere hifveir issuance and announcement very closely
together is that convertible arbitrage hedge futessl to have a flexible, flat organization form, igi
enables them to decide very fast on whether thdélyinelude the convertible bond issue in their falib.

In our empirical analysis, we include appropriatentcol variables for convertibles for which the
announcement and issue dates coincide, as well 4914 A issues.



conditions at the moment of issuance (Lewis et1#99, 2003; Dutordoir and Van de
Gucht, 2007; Krishnaswami and Yaman, 2008; Long¢aisér Horst, and Veld, 2008).
Thus, any observed difference in the stockholdealthveeffects of convertible bond
offerings across the three periods may also beedalry temporal shifts in these
determinants. We establish whether the differemceockholder wealth effects across
the three periods are effectively caused by temprranges in buy-side characteristics

by testing the following prediction:

Hypothesis 2: Differences in announcement-perioirns between Arbitrage-period
convertibles and Traditional Investor-/Post-Lehnmaariod convertibles disappear when
controlling for arbitrage-related short selling asdated with the convertible debt

offering.

The arbitrage explanation for differences in st@eice reactions across the three
periods also yields a testable prediction on tleeksiprice behavior shortly after the
convertible bond offering. More particularly, ifgp of) the negative stock price effect
associated with Arbitrage-period convertibles ideied caused by an increase in the
supply of stock associated with arbitrage-relateattsselling, then we expect to observe
a stock price reversal shortly after the issuantehese offerings. The underlying
rationale is that demand curves for stock tendadnelastic only in the short run, so
stock prices should revert to their fundamentaligalonce the market has absorbed the

shock (Harris and Gurel, 1986). By contrast, in Thaditional Investor and Post-Lehman

10



periods, there should be no such stock price rakeW§e thus obtain the following

hypothesis:

Hypothesis 3: Convertible offerings made during Anbitrage period are followed by a
positive stock price reversal. No such reversagsaflace in the Traditional Investor and

Post-Lehman periods.

3. Data and M ethodology

In this section, we first describe how we obtaie tfata sets of convertible, seasoned
equity, and straight bond offerings. We then disausr measure for the arbitrage-related
short selling associated with convertible bond rirfigs, as well as the different control

variables included in the analysis.

3.1. Convertible bond, equity, and straight bonchpkes

We obtain data for U.S. convertible debt, equityd atraight debt issued between
January 1984 and December 2009 from the SDC Datalde exclude utilities (SIC
codes 4900-4999) and financial firms (SIC codes068@99), and consolidate multiple
tranches of convertibles and straight debt offerilsgued by the same firm on the same
date. In the convertible bond sample, we only ideltplain vanilla” convertible bonds
(no exchangeable bonds, mandatory convertible hardnvertible preferred stock). In
the equity sample, we only include seasoned comstark offerings made by the firm
itself (no IPOs, no offerings made by existing shatders, no preferred stock issues, no
unit issues). We eliminate asset- and mortgageduhdionds, depository notes, and

bonds issued with warrants from the straight dabte. We obtain a data set of 1,436

11



convertible bond issues, 4,885 equity issues, gnd48straight bond issues. There are
727 convertible issues in the Traditional Invegteriod, 645 convertible issues in the
Arbitrage period, and 64 convertible issues inRbst-Lehman period.

We obtain company accounts variables from the CatapuFundamentals Annual
database, stock-price related data from the CeloterResearch in Security Prices

(CRSP), deal-specific information from SDC, and roaconomic data from Datastream.

3.2. Measure for arbitrage-related short selling

To test the arbitrage explanation for differenaesonvertible bond announcement
returns across the three periods, we construct @asume for the amount of arbitrage-
related short selling associated with each cortMertoond offering. In a first step, we
download monthly short interest data from the Sé&esrMonthly file of the CRSP-
Compustat merged database. These data are avdialéviarch 2003 until June 2008.
To match short interest data to convertible bosdes, we apply the algorithm used by
Bechmann (2004) and Choi et al. (2009). If a banssued before the cutoff trade date
of a given month (i.e., three trading days priothe 1% of each month), we match the
issue date with the short interest data filed i@t imonth. Otherwise, we match the issue
date with the short interest data for the followmgnth. As short interest is reported bi-
monthly since September 2007, we adjust the algorib a two-monthly frequency from
that month onwards. We scale the change in mostindyt interest4SI) by the number
of shares outstanding (SO) measured on trading-88y We find an average (median)
value of 0.019 (0.014) for th&SI/SO ratio, which is similar to values recordedQiyoi

et al. (2009) and De Jong, Dutordoir, and Verwijeme{2010).
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As argued by Choi et al. (2009), part of the obsdmncrease in short interest around
convertible bond offerings may be attributablehe short-selling actions of fundamental
traders. In a second step, we therefore need lkatésthe portion of thASI/SO measure
that can effectively be attributed to the shortgions of convertible bond arbitrageurs.
We do this by regressirgySI/SO on a number of potential determinants of eotiivie
arbitrageurs’ interest in that particular convédibffering. We then take the predicted
value for this regression as a measure for thegghanshort interest caused by arbitrage-
related short selling (as opposed to fundamentat selling)?

A priori, we expect a convertible bond arbitragéurbe more interested in issuers
with more liquid shares (since high liquidity makésasier for arbitrageurs to obtain
their hedging positions), high institutional owrt@ps (since institutional investors are
more likely to lend out their shares than individinaestors), volatile stock returns (since
volatility positively affects the option value dfie convertible, thus allowing a higher
potential profit), and no dividend payouts (sinéeidends represent a cash outflow for
short sellers). We therefore include the Amihud0@0measure for illiquidity, the
percentage of institutional ownership, the stodkirre volatility, and a dummy variable
equal to one for convertible debt issuers that paitla dividend in the previous fiscal
year in the regression analysis. Appendix A comstadetailed definitions for these
variables. Next to issuer characteristics, we agpect arbitrageurs’ interest in a
convertible bond issue to be affected by the chearistics of the offering itself. We
predict a larger increase in arbitrage-related tshierest around offerings for which

arbitrageurs need to short-sell a larger numbeshafres to hedge their positions. We

° Mitchell et al. (2004) apply a similar procedur isolate the portion of changes in short interest
attributable to the hedging behavior of mergerteaigeurs.
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therefore include the ratio of,$ to shares outstanding, withySrepresenting the
expected number of shares shorted by arbitragenderuthe assumption that the
arbitrageurs follow a delta-neutral hedging techeiy S.., depends on the convertible
bond proceeds, the conversion ratio, and the edqutyponent size of the offerings.
Appendix B provides a more detailed descriptiontluk variable. We also expect
arbitrageurs to be more interested in zero-coupmvertibles. The reason is that paying
no coupons makes it easier to separate the optimpenent of the convertible from its
fixed-income component, which is a technique ofégplied by convertible arbitrage
hedge funds.

Panel A of Table 1 provides descriptive statistiesthese potential issuer- and issue-

specific hedging demand determinants for the tpez@ds.

[Please insert Table 1 here]

In the last column, we provide the resultstaésts for pairwise differences in the
means across two periods. The letters a (b) inglisggnificant differences (at the 5%
level) in the mean value between the Traditionalettor and the Arbitrage (Post-
Lehman) period, and the letter ¢ indicates a Sicpniit difference (at the 5% level) in the
mean value between the Arbitrage and the Post-Lehmeaod. The Kruskal-Wallig-
value indicates the joint significance level of ttliference in the variables across the

three periods.

1 Arguably, arbitrageurs may take other Greeks (g@nma, vega) into account when deciding on their
hedging positions. Still, most of the convertiblbitage strategies build on the delta-neutral heglg
technique (Calamos, 2003).
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We find evidence of significant differences in tip@tential hedging demand
determinants across the three periods. Most rerbrkthe percentage of institutional
ownership of convertible debt issuers increasestanbally between the Traditional
Investor and the Arbitrage period (from 41.4% to5%4), and the stock return volatility
is almost twice as large for Post-Lehman issuean tbr other issuers. It is also striking
that, while approximately 7% of the convertiblesuisd during the first two periods have
a zero-coupon structure, we find no zero-coupoeroffs in the Post-Lehman period.

Panel B of Table 1 presents the results of a regmresanalysis ofASI/SO on the
potential determinants of arbitrageurs’ hedging dedh The analysis includes
convertibles issued between 2003 and 2008 for wélichecessary explanatory variables
are available. In all regressions reported throughibe paper, we calculatestatistics
using White (1980) heteroskedasticity-robust stasheéarors.

Next to issuer- and issue-specific features, thmornted regressions also include
measures for temporal variations in the importaoteonvertible arbitrage activities.
Such variations may occur due to fluctuations itmaconomic conditions and/or in the
capital available for investments in arbitrage find\s a first proxy for temporal
fluctuations in the importance of convertible bantitrageurs, we include the number of
news sources in Factiva that mention “convertivl@taage” or a related term over the
three months prior to issuance (CAFactiva). Onatdition of this measure is that it does
not control for the actual content of the news seuSince both positive and negative
developments regarding arbitrage funds may be newiBw items, CAFactiva may be
high both in periods in which arbitrageurs realiigh profits (i.e., the Arbitrage period)

and in periods with a high failure rate among cotibke arbitrage funds (i.e., the Post-
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Lehman era). Figure 1 suggests that this may indeedhe case, as the number of
convertible arbitrage-related announcements remiaigis throughout the Post-Lehman
era. In Column (2) of Panel B, we therefore incliagged capital flows into convertible
arbitrage funds (CAFlows) over the quarter prioisgguance as an alternative proxy for
temporal fluctuations in the activities of hedgeds. Appendix A provides a detailed
description of the calculation of this variable.eTRAFlows variable may be a more
accurate measure than CAFactiva, but presents ifa\@ntage that it can only be
obtained from 1994 onwards.

The Rs of the regression specifications in Columns (i) &) indicate that, together,
the arbitrage demand proxies are able to explamoagmately 20% of the variation in
short interest increases around convertible boferinfis. This result is consistent with
the notion that part of the increase in short ggerreflects trading patterns by
fundamental traders rather than arbitrageurs. Hggession results suggest that the
expected number of shares shorted (Sarb/SO) ismih&t important determinant of
arbitrageurs’ hedging demand. The Amihud illiqudiheasure also has a significant
coefficient with the predicted negative sign, whilee other variables have non-
significant coefficients.

In a final step, we use the coefficients of theresgion in Column (1) of Table 1 to
obtain an estimate of the arbitrage-related changshort interest for each convertible
debt offering issued over the period 1984 to 200fat is, for each observation for which
we have all explanatory variables available, we tiplyl the value of the regression

coefficients by the values of the correspondentagiory variables. The resulting value

16



represents the estimated change in short intedatiye to shares outstanding) caused by

convertible arbitrageurs’ short selling associatéti that particular convertible bortd.

3.3. Control variables

Next to our hedging demand measure, we also incdludember of issuer-specific
variables in our analysis of convertible bond anmo@ment returns. Appendix A provides
a detailed definition of each of the control vakesh All issuer characteristics included in
the regression analyses are measured at fiscalepelapreceding the convertible debt
announcement date, unless otherwise indicated.

Since convertibles encompass an equity componengxpect stockholder reactions
to convertible debt announcements to be more negdbir issuers with high equity-
related financing costs. Similarly, due to the detwtnponent embedded in convertible
debt, we also expect convertible debt announcemetnotns to be more negative for
issuers with high costs of attracting new debtrfiiag™? In line with Lewis et al. (1999,
2003), we use the amount of slack capital and tteeapnouncement stock runup
(measured as the continuously-compounded non-madfested daily stock return over
trading days-60 to -2 relative to the announcement date) asigsdfor the level of
equity-related financing costs faced by the coriviertdebt issuers. When a firm with

sufficient slack capital and/or a high stock rurisgues equity, stockholders are more

" Findings remain similar when we use the coeffitién Column (2) for this purpose. The reason wiey w
use Column (1) is that CAFactiva is available ottez entire sample period, while CAFlows is only
available from 1994 onwards.

2 This prediction might seem at odds with the cotilver debt rationale of Stein (1992), which stattest
convertibles can be used as tools to mitigate ggalated adverse selection costs. However, evenagth
convertibles entail smaller equity-related finamgcoosts than equity offerings, their equity compursdill
induces an incremental increase in the level ofitggalated costs of the issuing firm. Thusithin a
convertible debt sample, we expect stockholdertima to be more negative for issuers with highitygu
related financing costs. An analogous reasonindiepfor the impact of debt-related financing costs
convertible debt announcement returns.
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likely to infer that this firm is overvalued. Weuk expect both the slack capital and the
pre-announcement stock runup to have a negativadmpn stockholder reactions to
convertible debt announcements. To capture thd t#vdebt-related financing costs of
the convertible debt issuers, we include the ratitaxes paid to total assets and the ratio
of long-term debt to total assets. In the finanterdture, it is generally assumed that
firms with a higher leverage ratio and a lower ftatxo face higher costs of attracting new
debt financing (see, e.g., Lewis et al., 1999, 200&xt to these specific equity- and
debt-related costs measures, we also include foniral variables that act as proxies for
both equity- and debt-related financing costs. Vdlatility of the firm’s stock expressed
relative to the volatility on the S&P 500 index reeses the level of asymmetric
information associated with the firm, as well as fiinm’s riskiness. The market-to-book
ratio may act as a proxy for growth opportunitiaad as such be negatively associated
with financing costs), but may also measure theematl for underinvestment and
asymmetric information. As such, its predicted igtpa unclear. Lastly, we include the
ratio of fixed assets to total assets and the aktagarithm of total assets. Firms with a
high proportion of fixed assets and/or a large grel to have lower levels of asymmetric
information relating to their value and risk, reaswd in smaller equity- and debt-related
financing costs (MacKie-Mason, 1990).

We also control for a number of issue-specific abtgristics. We include the ratio
of offering proceeds to total assets, since Kragk8B6) predicts that relatively larger
equity(-linked) security offerings should resultrimore negative announcement returns.
We include the delta (calculated as outlined in é&pfix B) to control for the equity

component size of the convertible bond issue. atlg Myers and Majluf (1984), we
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expect relatively more equity-like convertibles ittduce more negative stockholder
wealth effects. We also include a 144A dummy vaeidb disentangle the effect of the
144A private placement of convertibles from theeeffof hedging-induced short selling,
and an Issue=Announcement dummy variable equatéda convertibles for which the
issue date either coincides with the announcemata dr falls on the trading day after
the announcement date. Convertibles for whichithtee case should be associated with
more negative wealth effects in the window (-1, dipce the announcement-period
returns are more likely to capture hedging-indupgde pressur&® We also control for
convertible bond offering discounts (calculatedoatlined in Appendix C). Offerings
with higher discounts should be received less favigrby the market, since they imply a
wealth transfer from existing shareholders to cotitvie bondholders.

Finally, we control for a number of standard macoy®mic determinants
suggested by the literature, i.e., interest ra@sn spreads, market returns, and market
return volatilities. In the regressions, all mac@@omic determinants are lagged one
quarter. Following a similar reasoning as for tesuer-specific variables, we expect
stock price reactions to convertible debt annourscgmto be negatively influenced by
proxies for aggregate financing costs. We thus exaeegative impact of interest rates,
term spreads, and market return volatilities, sithese variables act as proxies for the
level of debt-related financing costs in the ecopcms a whole (Choe, Masulis, and

Nanda, 1993; Korajczyk and Levy, 2003; Krishnaswamd Yaman, 2008). In turn, we

13 Huang and Ramirez (2010) find no differences incamcement effects between public and Rule 144A
issue markets for firms issuing convertible bondsthie period 1991-2004. In contrast to this result,
Carayannopoulos and Nayak (2010) find that issaénvertible bonds under Rule 144A experience a
negative stock price reaction on the announcemeytaler and above any reaction associated witkiqpub
issues of convertible bonds.
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expect a positive impact of market returns, simearfcing costs are assumed to be lower
during market booms (Choe, Masulis, and Nanda, 1993
Table 2 provides descriptive statistics for thegetiol variables, and compares their

average values across the three periods.

[Please insert Table 2 here]

The univariate test results indicate that Arbitrpgeiod issuers have a significantly
larger slack and market-to-book ratio, and sigaifity smaller tax payments, relative
stock return volatility, fixed assets, and totabeds, than Traditional Investor-period
issuers. With the exception of the finding on theck return volatility, these results
suggest that firms issuing convertibles during Alnbitrage period face higher external
financing costs than pre-2000 issuers. Post-Lehisgrers also differ from those in the
other periods on several dimensions, but the reslatnot provide a clear picture on the
relative magnitude of their financing costs. On ¢ime hand Post-Lehman issuers tend to
have low tax levels and high debt levels, sugggstigh debt-related financing costs, but
on the other hand they tend to have low marketstkbratios and a large firm size,
which is consistent with low costs of attractingezral financing.

While issue proceeds and delta are not signifigatifferent between the Traditional
Investor period and the Arbitrage period, Post-Lahrofferings are significantly smaller
in size, and significantly more debt-like in natsenaller delta). In line with Huang and
Ramirez (2010), we find that the percentage of ediiMes issued under Rule 144A

increases dramatically in the beginning of thistegn While only 9% of the Traditional
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Investor-period issues are made under the Rule l4é¢fme, the percentage of Rule
144A issues increases to 85% in the Arbitrage deriio the Post-Lehman period this
percentage drops back to approximately one-thirdllobfferings (34%). We also find a
sharp increase in the percentage of offerings fuickvthe announcement and issue date
coincide, which is likely to be linked to institatial developments in the convertible debt
market (increase in the importance of 144A offesingnd increase in hedge fund
involvement). Finally, we observe substantial dgfeces in convertible bond
underpricing across the three periods. Traditioneéstor-period offering discounts are
significantly higher than those during the Arbiteageriod. However, Arbitrage-period
convertibles are still substantially underpricedefage offering discount of 15.7%), thus
offering ample profit potential for convertible barbitrageurs. Post-Lehman offerings,
in turn, are offered at discounts that are mora thveice as large as the underpricing
levels during the Arbitrage period (average offgroiscount of 34.2%). One possible
explanation for this finding is that, during thdse period, issuers that cannot obtain
standard financing sources (e.g., due to sericsisiggons on the possibility to obtain
bank debt) use convertible bonds as a last-res@hding type. The exceptionally high
underpricing levels may be necessary to convinsk-averse investors to include the

convertibles in their portfolio%"*°

1 In line with this intuition, a report by Calamosich Calamos (2008) states that convertible debt
undervaluation levels werehistorically high' as per October 2008, creating ancredible opportunity

for convertible bond arbitrageurs. Of course weaektize that this text is included in a sales refmrthe
Calamos convertible debt investment funds, andtti@statements should be interpreted in this lijhe
“undervaluation” levels are probably also highhirstperiod to compensate for high liquidity risk.

5 1n line with this intuition, the article “Comparsieeturn to convertibles” (Masters, Financial Tigrésy

11, 2009) mentions: The big shift came after last autumn's collapsd.efiman Brothers when bank
lending dried up. Under pressure to cut their delbgny companies began looking for new sources of
financing. Straight bond issues for companies Wts than stellar credit ratings and those in ayali
sectors provegroblematic - many would have to pay double-digiigons and risk being rated at less
than investment grade
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We also find that most of the macroeconomic vaesbdre significantly different
across the three periods. Together, the descripgiselts presented in Table 2 highlight
the need to control for firm-specific, issue-speciind macroeconomic financing costs
measures when analyzing the source of the diffeeircabnormal stock returns between

the three periods.

4. Empirical Resultson Stockholder Wealth Effects of Convertible Bond Offerings

In this section, we provide the results of our empl tests on the validity of the
arbitrage explanation for changes in the stockholdealth effects of convertible bond
announcements. We first provide event-study reswits the magnitude of the
announcement effects of convertible bond, equitg straight bonds over the three time
periods. We then analyse the impact of arbitratgee short selling on convertible bond
announcement returns, while controlling for othen@ncement-return determinants.

We conclude by examining stock price behavior fwittg convertible bond offerings.

4.1. Stockholder wealth effects of convertible jtggand straight debt announcements
We measure abnormal stock returns by applying standvent-study methodology
as outlined in Brown and Warner (1985). We userttarn over the CRSP equally-
weighted market index as a proxy for the markairrgtand estimate the market model
over the window (-240, —40) relative to the annament date. In line with most
existing event studies, we measure cumulative ameuent returns (CARS) over the
window (-1, 1) relative to the security offeringnrmuncement date. We assume that the

public announcement of convertible debt offeringpgens on the filing date obtained
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from SDC® However, this date is only available for publigiaced convertible bond
issues. For the remainder of the convertibles (in5tbtal), we manually look up the
announcement date (identified as the date on wiiehoffering is first mentioned) in
Factiva. For equity offerings, we identify the annoement date as the filing date stated
in SDC (available for virtually all of the offerisy For publicly-placed straight debt
offerings, we also use the filing date. For straigibt issues for which the filing date is
not available due to the fact that they are eifterctured as 144A offerings or privately
placed (60.4% of the sample), we use the issue azt@ned from SDC. Our findings
remain similar when we exclude the straight defues for which we have no filing date
available from the analysis. Table 3 provides #®ults of the event-study analysis for

the three security types.

[Please insert Table 3 here]

During the Traditional Investor period, we obsesezurity offering announcement
effects that are similar in magnitude to those duented in prior studies (see Eckbo et
al., 2007). This is no surprise since most pricergvstudies on security offerings also
focus on issues made prior to 2000. Consistent ypothesis 1 we find that
convertible bond announcement returns are sigmifigamore negative during the
Arbitrage Period than during the Traditional InwesPeriod (-4.59% compared with

-1.69%), while equity and straight debt announcenreturns remain fairly stable.

6 We manually cross-checked the accuracy of thedfitiates by verifying the actual announcement dates
obtained from Factiva for 100 convertible bond éssuThe results of this check indicate that SDadil
dates are accurate. However, some of the annoumtgraee time-stamped after the closure of the stock
market, which is why we also include day +1 in analysis of convertible debt announcement returns.
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However, inconsistent witklypothesis 1we find that Post-Lehman-period convertible
bond announcement effects are significantly mogatiee than those in the previous two
periods (—9.12%). Equity announcement returns ke dightly more negative over this
period (-3.21%), but the magnitude of the changemisgch smaller than that for
convertibles. Kruskal-Wallig-values confirm that there are substantial diffeemnin
abnormal stock returns around convertible bond ancements across the three periods
(p-value for differences in convertible bond wealffeets across the three periods is
smaller than 0.001), while there are no such difiees for equity and bond returns.
Figure 2 visualizes the evolution in security affigrannouncement effects over our
research period by plotting quarterly average st@der wealth effects for each of the
three security types. The observed patterns aréasias those discussed in the context of
Table 3: while equity and straight debt offeringnanancement effects remain fairly
constant (except for a decrease in equity offeangouncement effects during the Post-
Lehman period), convertible debt announcement metugxhibit a declining trend.
Returns sharply drop as of the beginning of theithabe period, and fall even further at

the beginning of the Post-Lehman period.

[Please insert Figure 2 here]

4.2. Determinants of stockholder wealth effectsooivertible debt announcements

In a next step of the empirical analysis, we tesether the evolutions in convertible

debt announcement returns documented in Table 3Fagute 2 can effectively be

attributed to changes in the convertible bond itorelsase (as predicted blypothesis p
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Table 4 reports the results of regression spetifica with the CAR over the window

(-1, 1) relative to the convertible bond announcatndlate as dependent variable.

[Please insert Table 4 here]

Model (1) only includes a dummy variable equal te dor convertibles issued during
the Arbitrage period (ArbPeriod), and a dummy Malgaequal to one for convertibles
issued during the financial crisis (PostLehmanRBrion the right-hand side. Both
variables have significantly negative regressioeffacients. The differences between the
periods are large in economic terms: the abnoretalm in the Arbitrage Period is almost
three percentage points lower than in the Tradiidonvestor period, and the abnormal
return in the Post-Lehman period is more than s@eroentage points lower than in the
Traditional Investor period.

The significantly more negative CARs during the iftdge and Post-Lehman periods
may be attributable to shifts in issuer, issue/@nochacroeconomic characteristics across
the periods. For example, as shown in Table 2, tradpe-period issuers tend to have
higher costs of attracting external financing, andy therefore receive more negative
stockholder reactions to their convertible bonekoffg announcements. In Model (2), we
therefore extend the regression with the controlabtes specified earlier. We find that
the ArbPeriod and PostLehmanPeriod dummy variaftiéshave significantly negative
effects, but that the magnitude of their coeffitseis only about half as large as in Model
(1). This result suggests that the more negativeamcement effects induced by recent

convertible bond offerings are indeed partly atttdble to changes in the control
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variables. Consistent with this intuition, we fiticht the inclusion of the control variables
results in a substantial increase in the adjustedr®n 7.40% to 10.12%. CARs are
significantly positively influenced by the markebook ratio, which is in line with
results reported by De Jong, Dutordoir, and Verwiem (2010). In line with our
expectations, we also find that abnormal returessagnificantly negatively influenced
by the issuer’s relative volatility, the IssuancemAuncement dummy variable, the term
spread, and the market return volatility.

One of the control variables included in Model p dummy variable equal to one
for Rule 144A offerings. Denis and Mihov (2003) shthat relatively more risky firms
are more likely to opt for a Rule 144A offering.érboefficient of the Rule 144A dummy
may thus be affected by an endogeneity bias if vetude this variable as such in the
regression analysis. Heckman (1979) demonstratgsstith bias can be avoided by not
only including the particular dummy variable in thegression analysis, but also
including the Inverse Mills ratio. The inclusion thfe Inverse Mills ratio corrects for the
potential correlation between unobservable facffecting both the decision to structure
a convertible as a 144A offering and the stockholdactions to convertible bond
announcements, thus allowing us to obtain unbiassgtession estimators in the
abnormal return regression equation. As suggestddielokman (1979), we first estimate
a probit analysis with the 144A dummy variable epahdent variable, and with various
control variables specified earlier on the righthaside. The inverse Mills ratio (IMills)
can be derived from this probit regression using fnocedure outlined by Li and

Prabhala (2007).

" We include industry dummies based on two-digit 8t@es as additional control variables in robustnes
tests, and find that our results remain similare Tidustry dummies have low explanatory power alet,f
we find that the adjusted®Blightly decreases when we include industry dummies
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[Please insert Table 5 here]

Table 5 reports the results of the first-stage praalysis. The dependent variable is
equal to one for 144A offerings, and equal to zetteerwise’® We find that Rule 144A
issues are made by firms with a significantly largiack capital and firm size and
significantly smaller taxes paid and fixed assk#ntnon-Rule 144A issues. Furthermore,
they have larger offering proceeds and a largaad&e also find a significant negative
impact of the interest rate and a significant pesitmpact of term spreads. Overall, the
probit results suggest that the choice to strucauoenvertible bond offering as a Rule
144A issue is non-random, although we do not fimdatl evidence linking this choice to
the firm’s risk, as in Denis and Mihov (2003). MbdR) of Table 4 shows that
convertible debt announcement effects are not fegnily different for 144A
convertibles (non-significant coefficient on the4®4 dummy variable). This result
corroborates results of Huang and Ramirez (2010}, does against the results of
Carayannopoulos and Nayak (2010). The coefficianthe Inverse Mills ratio is not
significant either.

Hypothesis dmplies that the differences in convertible bonsh@mcement returns
across the three periods should not longer befgignt after controlling for differences
in arbitrage-related short selling. In Model (3) test this prediction by including the
variable DemandArbitrage, which captures the ptedichedging demand from

convertible bond arbitrageurs. DemandArbitrage dsaé to the predicted increase in

18 Almost all non-144A offerings are publicly placéshly 1.08% of the convertibles are privately plce
without using Rule 144A).
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short interest caused by arbitrage-related aawif(icalculated as outlined earlier) for
convertibles issued during the Arbitrage periodd agual to zero for convertibles

outlined in the other two periods. Model (3) thaBas on the assumption that there is no
convertible arbitrage activity at all during theaditional Investor and Post-Lehman

periods. In line withHypothesis 2we find that the effect of the ArbPeriod dummy
variable is no longer significantly negative aftentrolling for the price pressure caused
by convertible bond arbitrage activity during thebi#rage period. DemandArbitrage

itself has a highly significant, negative effect thne CAR, which is consistent with the

prediction that higher short selling is associatgth stronger price pressure. However,
inconsistent withHypothesis 2the impact of the PostLehmanPeriod dummy varigble

still significantly negative in Model (3), suggesii that the highly negative CARs

registered during the crisis period cannot (entjréle ascribed to convertible arbitrage
activities.

In Model (4), we relax the assumption that themneasrbitrage-related short selling at
all outside the Arbitrage period by including twddg&ional hedging demand variables.
DemandTradInvestor is equal to the expected heddergand for convertibles issued
during the Traditional Investor period, and equakéro otherwise. DemandPostLehman
is defined in an analogous way for Post-Lehmanrioifs. The findings for our main
variables of interest, ArbPeriod and PostLehmam@erremain unaltered under this
alternative scenario. ArbPeriod has a non-sigmticegression coefficient, while the
impact of PostLehmanPeriod is significantly negatiWith regards to the hedging
demand proxies, we again find a significant negatimpact for DemandArbitrage. We

also find a significantly negative coefficient fdbemandTradinvestor. The latter result is
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consistent with the notion that even during theditr@nal Investor period there was
already some short-selling activity by convertibtend arbitrageurs, although the size of
the coefficient is small relative to its size inetirbitrage period. During the Post-
Lehman period, by contrast, we do not find evideot@ny price pressure caused by
hedging activity (coefficient of DemandPostLehmambt significant). This finding is
consistent with the severe restrictions on conblertiarbitrage activities during that
period.

Overall, we can conclude that the regression regdttaining to the Arbitrage period
are in line withHypothesis Zi.e., the differences in CARs disappear when adiimyg for
arbitrage-related short selling), while the reg@ssesults pertaining to the Post-Lehman
period are not consistent with this hypothesis. @aential explanation for the highly
negative announcement returns associated withsquesiod convertibles that we did not
explore so far is their high initial underpricingported in Table 3. In Model (5), we
therefore augment Model (4) with the offering discbof the convertible bond offerings.
Due to the limited availability of some of the inpuariables needed to calculate
underpricing, we can only estimate this regreséiom 1991 onwards. We exclude the
Rulel44A and Issue=Announcement dummy variablesausec there are too few
observations for which these dummy variables are aeer that time span.

We find that the coefficient on the PostLehmanRedammy variable is no longer
statistically significant after controlling for iss-date convertible bond underpricing.
Hence, the more negative announcement effects siflRtman offerings (relative to

Traditional Investor-period convertibles) seem éodttributable to the large underpricing
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of offerings in the Post-Lehman peribt.The coefficient on the OfferingDiscount
variable is significantly negative, which is corieig with the issuance of underpriced
securities representing a wealth transfer fromeanirshareholders to the buyers of the
convertible securities. It could be questioned wtgmpanies issue such highly
underpriced convertibles. One possible explanatsothat they simply had no other
choice, due to the very large difficulties in obiag classic financing types such as bank

debt during the financial crisis.

4.3. Stock returns following convertible bond dffgs

To examineHypothesis 3we calculate CARs over the extended windows (sl
(2, 10) following convertible bond issuance daté&fe length of the windows is
motivated by earlier studies showing that stockereversals following arbitrage-related
supply shocks tend to occur very fast (Harris ande;c 1986; Mitchell et al., 2004).
Moreover, using longer windows would introduce toach noise in the abnormal return

estimates (Wurgler and Zhuravskaya, 2002). Talép6rts the results of this analysis.

[Please insert Table 6 here]

Panel A provides univariate results on the stockirns following convertible

offerings in the three periods. In line withur arbitrage explanation for the highly

9 The reduction in the significance of the effecttiné PostLehmanPeriod dummy variable in Model (5)
could also be attributable to the fact that weaiseore narrow research period in this regressioa,td the
restrictions that the underpricing variable imposeour sample period. We verify whether this is thse
by re-running the regression in Model (4) for caitsdes issued between 1991 and 2009. The untadallat
results show that the Post-Lehman dummy variablsigsificantly negative even over this restricted
window (t-statistic of —3.07), thus alleviating the conctrat the change in its significance in Model (5) is
mainly caused by a change in the research period.
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negative stock price effects observed for Arbitrpgaod convertibles, we find
significantly positive post-issuance stock retufos offerings made during this period.
The positive abnormal stock return of 0.54% ovemdeow (2, 10) represents
approximately 12% of the absolute value of the amgement-period CAR (0.54/4.59).
Thus, in line with previous studies (Dhillon andhdeon, 1991; Mazzeo and Moore,
1992; Lynch and Mendenhall, 1997; De Jong, Dutardand Verwijmeren, 2010), our
evidence suggests that there is only a partialrsavef the negative impact of the supply
shock. However, it is hard to isolate the true nitagie of the reversal of the price
pressure effect due to the fact that the CAR (3 Kirhultaneously captures the effect of
the signaling content of the convertibles (whiclowdd be permanent) and the effect of
price pressure resulting from arbitrage tradingi¢Wwrshould be temporary, at least if
demand curves for stock are only inelastic in tiatsrun).

Also in line withHypothesis 3we find no evidence of a positive stock priceersal
in the Traditional Investor and Post-Lehman perioflsnormal stock returns over the
window (2, 10) are even significantly negative dgriboth periods. The finding of
negative post-issuance returns is consistent wawis, Rogalski, and Seward (2001),
who report long-run stock price underperformand®yang convertible debt issuance
over longer investment horizons.

In Panel B, we regress post-issuance stock pricerne on our measures for
arbitrage-related increases in short intef®&/e also include the Amihudliquidity
measure, since price reversals should be strormembre illiquid stocks (Bagwell,

1992). If the positive stock price reversal follogi Arbitrage-period convertibles is

20 The number of observations in Panel B drops diigfimpared to Panel A because data are not alailab
for all explanatory variables.
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indeed related to the supply shock caused by agatmduced short selling, we expect
this reversal to be stronger for convertibles ating a higher hedging demand. In line
with this prediction, we find a significant posgiimpact of our constructed hedging
demand measure for the Arbitrage period (Demandwadp) on stock price reactions
over windows (2, 5) and (2, 10). Also consistenthvaur expectations, the coefficients
on the corresponding hedging demand measures éof iiaditional Investor and Post-
Lehman periods are not significant. Overall, thediings on stock price behavior

following convertible debt issues are thus consistéth Hypothesis 3

5. Summary and Conclusions

Over the past decades, the convertible bond madseéexperienced a substantial shift
in its buyer base. In this paper, we show thatshift has important implications for the
stockholder wealth effects registered around cdibler bond announcements. We
distinguish three different periods. The first pdri(1984-1999) is characterized by
traditional investors who take long positions imeertible bonds. In the second period
(2000 to September 14, 2008) the majority of cotivier buyers are convertible
arbitrageurs that combine a long position in cotibles with short positions in the
underlying stock. In the third period (Septembey 2808 to 2009), hedge funds partly
lose their grip on the convertible bond market. fidd strong differences in convertible
bond announcement effects between these threedperio the Traditional Investor
period, the average abnormal return is —1.69%, hiscbelow the average abnormal
return associated with a common stock issue (—2)34Phis result corresponds to

findings of previous event studies, and is widelierpreted as evidence for the signaling
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model of Myers and Majluf (1984). In the Arbitrageriod, stockholder wealth effects of
convertible bond announcements decrease to —4.98%e straight debt and equity
announcement returns remain fairly constant. Ogulte provide two non-mutually
exclusive explanations for this sharp drop in amoement effects. First, part of the
negative “announcement” effect is caused by pri@ssure associated with arbitrage-
related short selling of convertible hedge fundscdhd, we find that part of the more
negative announcement effect registered duringAtbédrage period can be attributed to
changes in firm-specific, security design, and maconomic characteristics over time.

An interesting question is why firms have contintedssue convertible securities in
the Arbitrage period after managers observed thgathes price effects surrounding these
issues. We attempt to answer this question by exampost-issue effects, and we show
that the negative price effect upon issuance inattirage period partly reverses after
the convertible bond offering. An additional motiea for why firms continued to sell
convertibles to hedge funds is that these fundsusantheir expertise in short-selling to
distribute equity exposure to a large number ofi-diefersified investors, which makes
hedge funds relatively low-cost distributors of i¥gexposure for the firm (Brown et al.,
2010).

During the financial crisis, we observe a furthecrase in the abnormal returns
around convertible bond announcements (—9.12%)evellinormal returns around equity
announcements decrease to a much smaller exte@tl&3 and abnormal returns around
straight debt announcements remain virtually ungkdn The very negative convertible
bond announcement returns are surprising giverstaler involvement of convertible

arbitrage funds during this period. We find thag¢ tiigh underpricing of Post-Lehman
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convertibles plays a role in explaining the muchr@meegative stockholder wealth effects
associated with these securities.

Our results suggest that event studies on receniectible bond announcements need
to take the price pressure caused by convertilligrage strategies into account if they
want to obtain unbiased estimates of the signatmgent of convertibles. Our findings
also highlight the need to control for convertiblend underpricing when analyzing stock

price reactions to convertible bond announcements.
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Table 1: Construction of our measurefor arbitrage-related short selling

Panel A shows summary statistics for the potenigabrminants of the arbitrage-related short selfisgociated with a convertible bond offering. Vialea are
defined as outlined in Appendix A and B. The Traxdial Investor period ranges from 1/1/1984 to 31229 and refers to the period before the surge in
convertible arbitrage hedge funds, while the Adge period ranges from 1/1/2000 to 14/9/2008 afetg¢o the period when convertible arbitrageursewbe
predominant purchasers of convertible debt isslies.Post-Lehman period ranges from 15/9/2008 t4232009 and refers to the period following the ajpde

of Lehman Brothers. The Kruskal-Wallis test is usetest for the differences of the characteridbiesveen all three sub-periods. The independenpleertest
(assuming unequal variances) is used to test foetuality of means across any two sub-periodss Bai which the difference is statistically sigoént at at
least the 5% level are indicated by the letterb,ar ¢, where a indicates a significant differebetween the Traditional Investor period and thbithage
period, b indicates a significant difference betwé®e Traditional Investor period and the Post-Lahmeriod, and c indicates a significant differebeeveen
the Arbitrage period and the Post-Lehman periodePB presents the results of an OLS regressiolysindhat estimates the arbitrage-related changort
interest over the period 01/01/2003 to 14/09/200t% dependent variablS1/SO is the change in monthly short interest didithy shares outstanding over the
month around the issue datetatistics, calculated using White (1980) heteedsisticity-robust standard errors, are in paresthes , ~ indicate significance
at the 10%, 5%, and 1% level, respectively. N dentite number of observations.

Panel A: Summary statistics for issuer- and isqueesic determinants of arbitrage-related shortlisgl

Variable Traditional Investor Period Arbitrage period Post-Lehman period Kruskal-  t-test for
(N =727) (N=645) (N=64) Wallisp- difference
Average Median Std. Dev. Average Median Std. DevAverage Median Std. Dev. value in means
Amihud 0.260 0.029 1.395 0.013 0.002 0.040 0.159 024. 0.703 0.000 a,b,c
InstitOwnership 0.414 0.406 0.229 0.715 0.752 0.217 0.754 0.808 0.231 0.000 a,b
Volatility 0.443 0.405 0.173 0.551 0.491 0.247 B06 0.994 0.593 0.000 a,b,c
DividendPaying  37.451% 20.411% 25.609%
Sa/SO 0.169 0.130 0.165 0.103 0.089 0.069 0.145 0.095 0.296 0.000 a
ZeroCoupon 7.290% 7.878% 0.000%
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Panel B: Regression analysisAabl/SO on potential determinants of arbitrage-reteshort selling

Variable Parameter estimate
(t-value)
(1) (2)
Amihud -0.01 -0.02
(-2.08) (-1.86)
InstitOwnership 0.01 0.00
(1.06) (0.39)
Volatility -0.01 0.00
(-1.60) (0.24)
DividendPaying 0.00 0.00
(1.11) (0.82)
S,/SO 0.15" 0.14"
(8.08) (7.35)
ZeroCoupon 0.00 0.00
(0.09) (0.16)
CAFactiva -0.00
(-1.47)
CAFlows 0.02
(0.36)
Intercept 0.01 0.01
(0.99) (0.99)
Adj. R? 18.72% 18.92%
R? 20.01% 20.64%
N 440 330
Period 2003-2008 2003-2008
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Table2: Summary statisticsfor potential determinants of convertible bond announcement effects

This table provides descriptive statistics for fispecific, issue-specific and macroeconomic vaeskicross periods. Variables are defined as odtlime
Appendix A and C. The Traditional Investor peri@ahges from 1/1/1984 to 31/12/1999 and refers tg#reod before the surge in convertible arbitragdde
funds, while the Arbitrage period ranges from 10DQ to 14/9/2008 and refers to the period when edible arbitrageurs were the predominant purclsaser
convertible debt issues. The Post-Lehman periodesmifrom 15/9/2008 to 31/12/2009 and refers topivéod following the collapse of Lehman BrotherkeT
Kruskal-Wallis test is used to test for the diffeces of the characteristics between all three geridhe independent sampitest (assuming unequal variances)
is used to test for the equality of means acrogswa sub-periods. Pairs for which the differengstiatistically significant at (at least) the 5%sdkeare indicated
by the letters a, b, or ¢, where a indicates aifsigmt difference between the Traditional Invespariod and the Arbitrage period, b indicates anificant
difference between the Traditional Investor perod the Post-Lehman period, and c indicates afiignt difference between the Arbitrage period dmel
Post-Lehman period. N denotes the number of obSenga

Variable Traditional Investor Period Arbitrage period Post-Lehman period Kruskal-  t-test for
(N =727) (N=645) (N=64) Wallisp- difference

Average Median  Std. Dev. Average Median  Std. De\Average Median  Std. Dev. value in means

Firm characteristics

StockRunup 0.171 0.151 0.214 0.172 0.130 0.275 40.31 0.251 0.493 0.015 b,c

Slack 0.142 0.067 0.173 0.229 0.142 0.236 0.151 920.0 0.188 0.000 a,c

Tax 0.030 0.025 0.033 0.019 0.012 0.035 0.012 0.006 0.051 0.000 a,b

LTDebt 0.214 0.201 0.167 0.214 0.207 0.183 0.283 284. 0.194 0.000 b,c

RelVolatility 3.744 3.128 2.435 3.246 3.039 1.419 480 4.968 2.515 0.000 a,c

MarkettoBook 3.419 2.350 5.628 4.460 2.710 6.395 26@. 1.487 3.496 0.000 a,b,c

FixedAssets 0.334 0.290 0.217 0.250 0.165 0.228 320.3 0.219 0.274 0.000 a,c

LogAssets 5.433 5.319 1.514 4.460 2.710 6.395 6.398 6.987 1.716 0.000 a,b,c

Issue characteristics

Proceeds 0.400 0.289 0.424 0.359 0.224 0.462 0.1290.078 0.132 0.000 b,c

Delta 0.791 0.842 0.191 0.791 0.843 0.157 0.658 580.6 0.152 0.000 b,c

144A 9.491% 84.651% 34.375%

Issue=Announcement 25.722% 88.372% 95.313%

OfferingDiscount 0.215 0.219 0.090 0.157 0.150 0.13 0.342 0.340 0.102 0.000 a,b,c

Macroeconomic
characteristics

InterestRate 4.919 4.650 1.471 1.836 1.943 0.974 6433. 3.274 1.177 0.000 a,b,c
TermSpread 2.023 1.900 0.963 1.653 1.853 1.300 62.90 2.827 0.374 0.000 a,b,c
MarketRunup 0.058 0.057 0.059 0.019 0.024 0.070 410.0 0.055 0.136 0.000 a
MarketVolatility 0.132 0.130 0.036 0.160 0.159 ®05 0.312 0.353 0.105 0.000 a,b,c
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Table 3: Univariate analysis of convertible debt, equity, and straight debt announcement effects

This table shows average and median cumulative refaicstock returns (CARs) measured over the windegy 1) relative to the announcement date for
samples of convertible debt, equity, and straighittdofferings. CARs are calculated using standaehtestudy methodology. CARsCD are the CARs of
convertible debt issuers. CARSEQ are the CARs a$@eed equity issuers. CARsSD are the CARs ofgsiralebt issuers. The Traditional Investor period
ranges from 1/1/1984 to 31/12/1999 and referseqoériod before the surge in convertible arbitfagege funds. The Arbitrage period ranges from D020
14/9/2008 and refers to the period when convertiohitrageurs were the predominant purchasers mfestible debt issues. The Post-Lehman period mnge
from 15/9/2008 to 31/12/2009 and refers to thequefollowing the collapse of Lehman Brothers. Theigkal-Wallis test is used to test for differenbeswveen
the CARs across all three sub-periods. The P2t is used to test the hypothesis that the iddal CARs are equal to zerg.”, ™ indicate significance of
the PatellZ-test statistic at the 10%, 5%, and 1% level, retbpely. N denotes the number of observations.

Variable Traditional Investor Period Arbitrage period Post-Lehman period Kruskal-
Wallis p-

Average Std.Dev Average Std.Dev Average Std.Dev value

CARsCD(-1, 1) -1.69% 5.07% -4.59% 7.20% -9.12% 9.41% 0.00

N 727 645 64

CARSEQ(-1, 1) -2.34% 6.13% -2.67% 7.68% -3.21% 11.67% 0.27

N 3,579 1,143 163

CARsSD(-1, 1) -0.09% 3.67% -0.04% 3.99% -0.40% 5.94% 0.06

N 5,662 2,692 380
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Table 4: Regression analysis of deter minants of convertible debt announcement returns

This table presents the results of a regressiolysiaaf announcement-period cumulative abnornmadkst
returns (CARSs) of convertible offerings on a numbépotential determinants. The dependent variable
the regression is the cumulative abnormal stodkrmemeasured over the window (-1, 1) relative ® th
announcement date, and is calculated using starelgrdt-study methodology. ArbPeriod is a dummy
variable that takes a value of one for announcesneatde in the Arbitrage period. PostLehmanPeriad is
dummy variable that takes a value of one for annements made in the Post-Lehman period. InversgMill
is the Inverse Mills ratio calculated from the pitalegression in Table 5. DemandTradInvestor isaétm
the estimated arbitrage-related increase in shtgtdst relative to shares outstanding (calculagag the
regression in Column (1) of Table 1) for issues enadthe Traditional Investor period, and equakt¢oo

for issues made during other periods. DemandAditrand DemandPostLehman are defined in an
analogous way for issues made during the Arbitizeréod and the Post-Lehman period, respectivelly. Al
other explanatory variables are defined as outlimdppendix A and Ct-statistics, calculated using
White (1980) heteroskedasticity-robust standardrerrare in parenthesés.”, ™ indicate significance at
the 10%, 5%, and 1% level, respectively. N dentitesaumber of observations.

Variable Parameter estimate
(t-value)
1) (2 3 (4) ©)
Period indicators
ArbPeriod -2.8% -1.70" 1.51 1.45 1.09
(-8.30) (-2.40) (1.53) (1.44) (0.88)
PostLehmanPeriod -7.16 -4.03" -3.54" -3.33" -4.05
(-6.25) (-2.75) (-2.37) (-2.08) (-1.49)
Firm characteristics
StockRunup -0.15 -0.62 -0.56 -0.51
(-0.14) (-0.60) (-0.52) (-0.37)
Slack -1.31 -2.43 -2.44 -1.87
(-0.86) (-1.60) (-1.57) (-1.17)
Tax 2.05 3.24 1.23 -1.67
(0.26) (0.41) (0.15) (-0.18)
LTDebt -1.46 -0.03 0.25 0.13
(-1.09) (-0.02) (0.17) (0.08)
RelVolatility -0.37 -0.46" -0.55" -0.08
(-2.02) (-2.43) (-2.77) (-0.28)
MarkettoBook 0.07 0.02 0.02 -0.01
(1.79) (0.60) (0.47) (-0.23)
FixedAssets 0.01 0.10 -0.12 -0.66
(0.01) (0.08) (-0.09) (-0.58)
LogAssets 0.32 -0.09 0.07 0.45
(0.70) (-0.20) (0.15) (1.87)
Issue characteristics
Proceeds 0.19 0.34 0.88 1.72
(0.21) (0.39) (0.95) (1.66)
Delta -0.01 -0.70 -0.11 -1.28
(0.00) (-0.39) (-0.06) (-0.74)
144A 0.34 0.34 0.47
(0.58) (0.57) (0.77)
InverseMills -0.10 -0.92 -0.59
(-0.08) (-0.74) (-0.46)
Issue=Announcement -091 -0.91" -0.91" -0.91"
(-2.14) (-2.14) (-2.14) (-2.14)
OfferingDiscount -4.45
(-1.82)
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Table 4 (Continued)

Macroeconomic
characteristics
InterestRatg
TermSpreagd;
MarketRunup.,
MarketVolatility ;1
Arbitrage-related
shorting activity
DemandTradlnvestor
DemandArbitrage
DemandPostLehman
Intercept

Adj. R?

N
Period

0.39
(1.15)
-0.43"
(-2.67)
-0.30
(-0.10)
-11.98"
(-2.95)

-1.69
(-9.11)

-1.16
(-0.25)

7.40%
1,476
1984-2009

10.12%
1,476
1984-2009

0.56
(1.62)
-0.45"
(-2.74)
0.61
(0.20)
-13.37"
(-3.20)

-164.73
(-4.64)

2.79
(0.60)

11.94%
1,476
1984-2009

0.54
(1.52)
-0.44"
(-2.62)
0.30
(0.09)
-15.04"
(-3.49)

-8.738
(-3.96)
-168.07"
(-4.67)
-7.45
(-0.47)
1.45
(0.30)

12.41%
1,476
1984-2009

0.77"
(2.22)
-0.36
(-1.912)

3.93
(0.92)
-11.57
(-2.02)

-38.88
(-1.42)
-166.67"
(-4.18)
43.43
(0.23)
-2.80
(-0.97)

10.20%
788
1991-2009
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Table5: Regression analysis of the deter minants of 144A issues

This table presents the results of a probit regvassith as dependent variable a dummy variabletties
the value of one for a 144A issue and zero footller (mostly publicly-placed) convertible bondesfhgs.
All explanatory variables are defined as outlineddppendix A.t-statistics, calculated using Huber-White

robust standard errors, are in parentheses,

indicate significance at the 10%, 5%, and 1% level

respectively. N denotes the number of observations.

Variable Parameter estimate
(t-value)
Firm characteristics
StockRunup 0.15
(0.96)
Slack 1.24"
(4.91)
Tax -5.09"
(-4.33)
LTDebt -0.83
(-3.26)
RelVolatility 0.27
(1.57)
MarkettoBook 0.01
(0.84)
FixedAssets -1.19"
(-6.34)
LogAssets 0.49"
(13.91)
Issue characteristics
Proceeds 0.57"
(4.10)
Delta 1.66"
(6.44)
Macroeconomic characteristics
InterestRate, -0.30"
(-13.48)
TermSpreag,; 0.10"
(3.10)
MarketRunup., 0.07
(0.12)
MarketVolatility ., -0.40
(-0.57)
Intercept -3.77"
(-10.09)
Adj. R? 38.29%
N 1,476
Period 1984-2009
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Table 6: Analysisof stock returnsfollowing convertible debt issues

This table analyses average cumulative abnormalksteturns (CARs) following convertible bond
issuance, computed using standard event-study ohethgy. The windows are measured relative to the
convertible bond issuance date. The Traditionaéster period ranges from 1/1/1984 to 31/12/1999 and
refers to the period before the surge in convertiisbitrage hedge funds. The Arbitrage period raufigen
1/1/2000 to 14/9/2008 and refers to the period whenvertible arbitrageurs were the predominant
purchasers of convertible debt issues. The Postbehperiod ranges from 15/9/2008 to 31/12/2009 and
refers to the period following the collapse of LelimBrothers. In Panel A, the Kruskal-Wallis test
examines differences between the CARs over theetlstgb-periods. The Patefl-test examines the
hypothesis that the individual CARs are equal twzPanel B presents the results of a regressialysia

of the CARs following convertible bond issuance @ number of potential determinants.
DemandTradlnvestor is equal to the estimated admtrelated increase in short interest relativehtares
outstanding (calculated using the regression iru@al (1) of Table 1) for issues made in the Tradaio
Investor period, and equal to zero for issues maddeng other periods. DemandArbitrage and
DemandPostLehman are defined in an analogous wagsoes made during the Arbitrage period and the
Post-Lehman period, respectively. Explanatory \deim are defined as outlined in AppendixtAtatistics,
estimated using White (1980) heteroskedasticityssblstandard errors, are in parentheses, ~ indicate
significance at the 10%, 5%, and 1% level, respelti N denotes the number of observations.

Panel A: Univariate analysis of abnormal stock resifollowing convertible bond issuance

Variable Traditional Investor Arbitrage period Post-Lehman period Kruskal
Period - Wallis
p-value
Average Std.Dev  Average Std.Dev  Average Std.Dev
CARs(2,5) -0.02% 526% 050% 6.11%  -1.85%  11.52% 0.00
CARs(2,10) -0.46%  8.25%  0.54%  8.79%  -3.39% 11.49% 0.00
N 727 645 64
Panel B: Regression analysis of abnormal stockrnstéiollowing convertible bond issuance
Variable Parameter estimate
(t-value)
CARs(2,5) (1) CARs(2,10) (2)
DemandTradInvestor 2.19 5.44
(0.22) (0.30)
DemandArbitrage 46.67 58.97"
(2.75) (0.39)
DemandPostLehman -33.68 -34.47
(-0.97) (-0.52)
Amihud 0.04 0.28
(1.15) (0.54)
Intercept -0.24 -0.56
(-0.71) (-1.17)
Adj. R? 0.58% 0.33%
N 1,422 1,422
Period 1984-2009 1984-2009
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Figure 1: Quarterly number of convertible arbitrage-related articles appearing in the Factiva database
This figure shows the number of news sources @migles or press releases) containing any otehmas “convertible arbitrage”, “convertible debb#rage”,

”ow ” o« » oo ”ow " ow

“convertible bond arbitrage”, “convertible arbiteag”, “convertible debt arbitrageur”, “convertibb®nd arbitrageur”, “convertible arbitrageurs”, “c@ntible
debt arbitrageurs”, or “convertible bond arbitragdun Factiva in any given quarter over the perit@B4 to 2009. To avoid double-counting, we exclude
instances where the same article appears moretiamn
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Figure 2: Average quarterly shareholder wealth effects of convertible, equity and straight debt announcements

This figure shows average quarterly cumulative afab stock returns (CARs) for security offering anncements between January 1984 and December 2009.
We calculate abnormal returns for each securityoanoement over the window-{, 1) relative to the announcement date using stanévent-study
methodology, and then average across securityinffemnouncements made in the same quarter. Wethakaoving average of four quarters to smooth the
time series of announcement effe€@ARSCD are the CARs of convertible debt issuersREBQ are the CARs of seasoned equity issuers. CARsS the
CARs of straight debt issuers The Traditional Inwegperiod ranges from 1/1/1984 to 31/12/1999 aefdrs to the period before the surge in convertible
arbitrage hedge funds. The Arbitrage period rarfgas 1/1/2000 to 14/9/2008 and refers to the perdbn convertible arbitrageurs were the predominant
purchasers of convertible debt issues. The Postibahperiod ranges from 15/9/2008 to 31/12/2009rafets to the period following the collapse of Letim
Brothers.
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Appendix A: Detailed description of variable calculations

Determinants of arbitrage-related short selling

Variable name

Calculation

Amihud

InstitOwnership

Volatility
DividendPaying

Sar/ SO

ZeroCoupon
CAFactiva

CAFlows

Amihud (2002) illiquidity measure, calculated ag tlatio of the absolute value of daily stock
returns divided by trading volumes averaged over whindow (=120, —-20) relative to the
convertible bond announcement date. For expositiumoses, we multiply this ratio by 40

Number of shares held by 13F ingths (obtained from Thomson Reuters), dividedthsy
number of shares outstanding (both measured afigb& year-end prior to the convertible
bond announcement date).
Annualized stock return volatility, estimated frataily stock returns over the window (-240,
-40) relative to the convertible bond announcendeité.

Dummy variable equal to one if thenwertible bond issuer paid out a dividend over the
previous fiscal year, which can be establishedutinoCompustat #26.
The number of shares that need to be shorted fiitrageurs to obtain a delta-neutral position
as of the issuance date, divided by the numbehafes outstanding measured at the fiscal
year-end prior to the convertible bond announcenueé. $, is calculated as outlined in
Appendix B.

Dummy variable equal to one for zergeoouconvertibles.
Number of news sources in Factiva mentioning “cotiie arbitrage” or a related search term
(as outlined in Figure 1), calculated over the tprampreceding the convertible bond
announcement date.
Flows into convertible arbitrage hedge funds over ¢uarter prior to the convertible bond
issuance quarter. We obtain data on flows into edible bond arbitrage hedge funds from the
TASS Live and Graveyard databases, which providerage from 1994 onwards. We select
those funds that state convertible arbitrage ds pinienary investment category and that have a
U.S.-oriented geographical focus (164 in total). MWeasure hedge fund flows in a similar way
as Choi et al. (2010). First, we calculate dollaws for each fund using the change in total net
assets over the quarter, adjusted for the returtisecfund. We then aggregate flows and total
net assets across funds for each quarter and divelehange in total flows by total lagged
assets to obtain percentage quarterly fund flows.

Firm characteristics (measured at fiscal year-emeigeding the convertible debt offering announcendetd, unless specified otherwise; # refers tata dtem

in the Compustat Fundamentals Annual database).

Variable name

Calculation

StockRunup
Slack
Tax

Stock return over the window (-60, €tive to the announcement date.
Cash and short-term investments (#1) divided kgl tagsets (#6).
Income taxes paid (#16) divided by total asset}. (#6
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LTDebt
RelVolatility

MarkettoBook

FixedAssets
LogAssets

Long-term debt (#9) divided by total assets (#6).
Annualized stock return volatilitysémated from daily stock returns over the windex240,
-40) relative to the convertible bond announcendat¢, divided by the annualized standard
deviation of the S&P 500 index (obtained from Datsam) calculated over the same period.
Market value (calculated as #25 ml#gbby #199) divided by the book value of common
equity (#60).
Plant, property, and equipment (#8pdi/ by total assets (#6).
Natural logarithm of total assets (#6), deflatedhrsy Consumer Price Index (obtained from
Datastream).

Issue characteristics

Variable name

Calculation

Proceeds
Delta

144A
Issue=Announcement

OfferingDiscount

Relative size of the convertible bond offering,ccddited as the offering proceeds divided by
total assets (#6).
Sensitivity of the convertible bond value to itddenlying common stock value, measured as
outlined in Appendix B.
Dummy variable that takes the value one for offggimade under SEC Rule 144A.
Dummy variable that takes theevane when the issue date and announcementaatade,

or when the issue date falls one trading day #fteannouncement date.

Underpricing of the convertiblerabas of its issuance date, measured as outlin&gpendix
C.

Aggregate financing costs measures

Variable name

Calculation

InterestRate

TermSpread

MarketRunup
MarketVolatility

Difference between yields on ten-{k8&r Treasury Bonds and the inflation rate (meakase
the continuously-compounded annual change in tise Gonsumer Price Index), averaged over
the quarter prior to issuance.

Difference between yields on ten-year U.S. TreaBands and three-month Treasury Bills,
averaged over the quarter prior to issuance.

Return on the S&P 500 index over thartgu prior to issuance.

Annualized market return volatility, calculatedrn daily returns on the S&P 500 index over
the quarter prior to issuance.
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Appendix B: Calculation of number of shares expected to be shorted by
arbitrageurs (Sap)

Sap represents the number of shares expected to beedhay arbitrageurs, under the
assumption that arbitrageurs follow a delta-neutradiging strategy.In line with De
Jong, Dutordoir, and Verwijmeren (2010), we caltlg,, as follows:

_ numberof convertibesissued facevaluex delta
conversiorprice

S

arb

(1)

We calculate the number of convertibles issuedibigitig the offering proceeds by
the face value of the convertible (both obtainedmfr SDC). Delta represents the
sensitivity of the convertible bond value to itsderlying common stock value. In line
with Burlacu (2000), Dutordoir and Van de Gucht@2)) and Loncarski et al. (2009), we

calculate the convertible debt delta as follows:

In(i) +(r —6+022)T

VT ’ @

Delta=e N(d,) =™ N

with 6 the continuously-compounded dividend yield (okgdinfrom Compustat
Fundamentals Annual by dividing #26 by #199), K{e cumulative probability under a
standard normal distribution, S the stock pricdarading day —5 (obtained from CRSP),
X the conversion price (obtained from SDC), r theld/on a ten-year U.S. Treasury
Bond measured on the issue date (obtained from RS#Re annualized stock return
volatility (measured as outlined in Appendix A),dai the stated maturity of the

convertible bond measured on its issuance dateifaat from SDCF?

21 As argued in Zabolotnyuk, Jones, and Veld (20a@ptential disadvantage of the delta is that ésdoot
capture convertibility and callability characteidst As such, the delta provides an incomplete oreafor
the equity component size of convertibles. Howetleg, purpose of the delta measure included in the S
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Appendix C: Calculation of convertible debt offering discounts

In line with Chan and Chen (2007) and De Jong, Bigio, and Verwijmeren (2010),
we define the convertible debt offering discounttlaes difference between the bond’s
theoretical price and the bond’s issue price, @iglidhy the bond’s theoretical price. We
obtain the issue price from SDC. To calculate theotetical convertible bond price, we
use the Tsiveriotis and Fernandes (1998) modekiwisi widely-used in other studies on
convertible bond underpricing (Ammann, Kind, andd®j 2003; Chan and Chen, 2007;
Loncarski et al., 2009; De Jong, Dutordoir, andwigneren, 2010). As pointed out by
Zabolotnyuk et al. (2010), the method is also papaimong practitioners.

Tsiveriotis and Fernandes (1998) use a binomial-approach to model the stock
price process and decompose the total value of ravectible bond into an equity
component and a straight debt component. We uséoliogving input variables in the
model (all measured as of the convertible bondeisfate, unless otherwise mentioned):
yield on U.S. government bonds of which the magunbst closely matches the maturity
of the convertible bond (obtained from CRSP); Mdsdgredit ratings or equivalent
Standard and Poor’s ratings converted to a Moomtiag (obtained from SDCY: credit

spreads of similarly-rated corporate straight débbtained from Datastrearf;

variable is to replicate the inputs that are atyuaked by arbitrageurs in their delta-neutral hedg
strategy. Calamos (2003) argues that arbitragease their hedging on a delta measure analogoueto t
one defined in Equation (2), so we conclude thit@ppropriate to use this measure as an ingbg4n

?2\We assign a rating of Baa2 to unrated convertjlalgsn Loncarski et al. (2009).

%3 Datastream discontinues the provision of credieags as of the end of 2008, so we construct oar ow
credit spread estimates for convertibles issue209. In 2009, 95% of our sample offerings are teara
(and thus classified as Baa2-rated offerings), evthie remainder of the offerings are speculatiaglgr To
calculate Baa2 credit spreads, we subtract thee2®-Jreasury Bond rate (obtained from CRSP) froen th
yield on Baa-rated bonds (obtained from Bloombefg). measure the credit spread for the (very few)
speculative grade issues, we download the Bargl@yd series on high-yield U.S. corporate bondsnfro
Datastream and subtract the 20-year Treasury Batedfrom this yield. We tried using other benchmark
maturities (7-, 10-, and 30-year Treasury Bonddggl but the 20-year yield results in spreads it
highest correlation and the smallest differencéa whie credit spreads reported by Moody'’s.
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conversion ratios and call schedules; dividenddyielr the fiscal year preceding the
announcement date, price of the underlying stoekamed between trading days —12 and
—2; and annualized stock return volatility calcathfrom daily stock returns over the

window (—240, —40).

54



