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WEALTH EFFECTS OF CONVERTIBLE BOND AND WARRANT-BOND

OFFERINGS: A META ANALYSIS

Abstract:

We review the literature on wealth effects assedatvith the announcements of
convertible bond and warrant-bond offerings. Thedifigs of 35 event studies, which
include 84 sub-samples and 6,310 announcementgnatgsed using meta-analysis. We
find a mean cumulative abnormal return of -1.14%cfanvertibles compared with -0.02%
for warrant-bonds, the significant difference caming a relative advantage for warrant-
bonds. Abnormal returns for hybrid securities issirethe United States are significantly
more negative than those issued in other counineaddition, issuing hybrid securities to
refund debt does not seem to be favoured by inkedtmally, several factors identified as
important by theory or in prior research are nghgicant within our cross-study models,

suggesting that more evidence is needed to contvingther they are robust.



|. Introduction

Companies can attract financing from different sear they can issue equity in the form
of shares of common stock or they can choose tacattdebt. Another possibility is to
attract a form of capital between equity and d&be best-known alternatives in this area
are issues of convertible bond and warrant-bonerioijs. A convertible bond is a hybrid
security that combines characteristics of bonds aqdity. Convertible bondholders
receive income from the bonds in the form of a @yugn addition they have the right to
convert the bonds into a specific number of comrstatks within a specific period.

Warrant-bond issues are a combination of straightle and separate warrants.

Convertible bonds have become more popular dutwegfinancial crisis of 2008-2009.
Antoine de Guillenchmidt, Morgan Stanley’s head Eiropean equity-linked capital
markets states in tti@nancial Times:

“A lot of investors are seeing the coupon as a teayaintain income if the dividend is
cut. They are equity-type investors buying the baada way to get upside exposure with
income.” Financial Times, 10" May 2009)

According to statistics provided by tlk@nancial Times, the United States has the largest
market for convertible bonds with 6.1 billion US$sued by 17 companies between
January and April 2009. In the United Kingdom, tieav issues of convertible bonds are

dominated by large firms such as Anglo American ¥adanta Resources.

Past empirical studies on warrant-bond and corbterthond issues find that convertible
bond offerings are associated with negative abnbretarns. The verdict on warrant-bond
issues in such studies is not completely clear:esstudies find that warrant-bonds are also
associated with negative abnormal returns, othemslade that warrant-bond offerings are
a “penalty-free issuance of an equity-like sectr{illingsley, Lamy, and Smith 1990).
In this context it is remarkable that we have neérsa resurgence of the market for
warrant-bond issues. Another observation from eviempirical studies is that studies on
the US market, from now on US studies, have sydieally shown negative abnormal
returns associated with convertible bond issuedgevgtudies from other countries, such as
Japan, Taiwan, and the Netherlands, sometimes pbsitive returns. If this is a consistent

picture, it is remarkable that the resurgence oVedibles has taken place within the US.



A number of papers have presented overviews of lgasiture on announcement effects
associated with the issuance of securities. Fompla Eckbo, Masulis, and Norli (2007)
overview a large number of studies that calculdi@reholder wealth effects associated
with offerings of stocks, straight debt, and comde debt. In a similar fashion, Loncarski,
Ter Horst, and Veld (2006) present an overviewealfl studies on announcement effects
associated with convertible bonds. The currentystahtributes to these previous studies
by not only presenting an overview table, but bgoalising a specific type of meta-
analysis, generally referred to as replication ysig) in which we conduct a regression
analysis that summarizes a wide range of existindies. This meta-analysis will show
whether convertible bonds are associated with mdiffe abnormal returns than warrant-
bonds. It will also show whether there are any ewsttic country differences or
differences associated with specific issuer charestics.

We find 35 papers that report results on announneeféects of convertible bonds and/or
warrant-bond issues. These papers include a tbgaB&0 announcements within 84 sub-
sample results. These sub-sample results are adaly@ng meta-analysis in line with
previous studies such as Datta, Pinches, and Nzaay§1992) and Veld and Veld-
Merkoulova (2009).

We find a significantly negative mean cumulativenatmal return (CAR) of -1.14% for

announcements of convertibles compared with -0.6@%varrant-bonds; the difference in
means is statistically significant, confirming dateve advantage for warrant-bonds. In
addition we find that US studies show significarilyger negative abnormal returns than
studies outside the US, including those on markiented countries (such as the UK,
Canada, and Australia); the difference is betweketh% and -1.5%, on average. Also,
issuing hybrid securities to refund debt does rensto be favoured by investors. Finally,
several factors identified as important by theoryiroprior research are not significant
within our cross-study models, suggesting that mevedence is needed to confirm

whether they are robust.

The remainder of this study is organized as folto8esction 2 briefly reviews the studies
on the wealth effects that are associated with amcements of convertible bond and
warrant-bond offerings. Section 3 includes a dismrs of the factors that have the

potential to explain these wealth effects. The rhdolethe meta-analysis is included in



Section 4. Section 5 describes the results, anghdper is concluded in Section 6 with a

discussion of the implications of the results.

2. Wealth effects of convertible bond and warrant-bond offerings

An extensive set of event studies on announceneémmsnvertible bonds and bonds issued
together with warrants have been undertaken. Aké¢hstudies document abnormal returns
associated with the announcement. We review thes#ies by using a meta-analysis
technique. We follow the approach of Datta, Pinclaesl Narayanan (1992) and Veld and
Veld-Merkoulova (2009) who use meta-analysis talgtilne wealth effects associated with
the announcement of mergers and acquisitions aimdoffg respectively. In the meta-
analysis in this paper the estimates of the abnloratarns associated with issuances of
convertible bonds warrant-bonds are used as olsmrsain a multi-factor experiment
with the experimental factors corresponding to féngors hypothesized to influence the
creation of wealth. Therefore the abnormal retuame the dependent variable. A
multivariate regression analysis is used to asslessimpact of each factor on the

dependent variable.

We use library catalogues, Google, Google Schaad the Social Sciences Research
Network (SSRN) to select all studies that presesdlth effect results for announcements
of hybrid debt. We include all studies that are lfly available on August 31, 2010. In
some cases our own archives include older papersut¢h case these papers are also
included. Only papers in English are included. phpers that we analyze include studies
in academic journals and working papers. The seagshlts in 35 studies, of which 30
were published in academic journals and 5 workiageps. The papers in academic
journals were published from 1984 and the last paaes published in 2008. The dates on
the non-published (or not yet accepted for pulbcdtworking papers are between 1990
and 2009. As is the case with most topics in fiearlise majority of the papers are about
the United States. However, there are also quitewastudies on countries outside the
United States, such as studies for Western Eurdggean, Canada, the Netherlands, and

Taiwan. Table 1 summarizes the 35 papers and th#weffects that they report.

[Please insert Table 1 here]



The results of these studies vary. The studiesherahnouncement effects of convertible
bonds in Japan reveal significantly positive markeictions in one study (Kang and Stulz
1996), but a significantly negative reaction in twtudies (Mollemans 2002; Cheng,
Visaltanachoti, and Kesayan 2005) as well as ngni{gtant reactions in two studies
(Kang, Kim, Park, and Stulz 1995; Christensen,&dtivok, and Bremer 1996). The study
on the Dutch market (De Roon and Veld 1998) alseaks non-significant positive market
reactions associated with the announcement of cobhedebt. All studies in the United
States show significantly negative abnormal retdonsghe announcement of convertible
debt

Besides highlighting the mixed results of wealtfeets associated with convertible bond
issues from countries around the world, Table & tdsilitates comparison between wealth
effects of announcement of convertible bond andavébond offerings. However, a non-
statistical comparison paints a mixed picture. To® studies reveal significantly negative
abnormal returns on announcements of warrant-bobds,two show non-significant
abnormal returns. For Japan, one study reportsfis@ntly positive abnormal returns for
warrant-bond issues but two studies find negativen{significant) abnormal returns.
Finally, separate studies for the Netherlands a@ar@ny highlight more positive response

to announcements of warrant-bond issues than teectible bond issues.

3. Factors explaining wealth effects of convertible bond and warrant-bond offerings

3.1. Information asymmetry

Myers and Majluf (1984) develop a model of secuisguance that is based on asymmetric
information between shareholders and managershdir imodel managers have more
information than shareholders. Therefore an eqissue is perceived as bad news
according to this model, because the market wdliage that managers try to maximize the
wealth of their existing shareholders by trying dell overpriced equity. This model

predicts that an equity issue will be associateth wimore negative abnormal return than a
debt issue. The expected effect of an issue ofithydebt, such as convertible bonds or
warrant-bonds, will be between those of equity delt. Empirical research for the United

States confirms the predictions of the asymmetiformation model. For example, an

' In one study, Lewis, Rogalski, and Seward (20882, significance level of the entire sample is not

presented.
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overview paper of Eckbo, Masulis, and Norli (20€7}s that equity issues are associated
with an average abnormal return of -2.22%. The ayeerabnormal return is only -0.24%

for issues of straight debt, and -1.82% for corilkrtond issues.

3.2. Thedifference between convertible bonds and warrant-bonds

Convertible bond issues and warrant-bond issuebahea combination of a straight bond
and a warrant that allows the holder to purchase uthderlying common stock. An
important difference is the fact that a warrantairwarrant-bond issue can usually be
detached from the bond either at the issuance dateery shortly thereafter. This
detachability gives an advantage to warrant-bongetsy since they can separately trade
the warrant and the bonds. The detachability aigesghe issuing company the option to
set a different maturity for the warrant than foe toond. For convertible bond issues the
maturity has to be the same because the bond éaepmhen the conversion right is
exercised. This gives an advantage to the issuewasfant-bond issues compared to
convertible bond issues. On the other hand, a disddge of warrant-bond offers from the
perspective of the issuer is that bondholders aadant holders are not necessarily the
same person or institution. Therefore, unlike cotibvies, warrant-bonds cannot be forced
into conversion by calling them, which is a disatege if firms want to obtain equity
through the backdoor.

A number of studies investigate both convertibladbessues and warrant-bond issues and
find different wealth effects in response to anraaments to raise capital using these
securities. However, the empirical evidence is nofiust on this issue. Billingsley et al.
(1990) document that the announcements of warramd-lissues are associated with less
negative abnormal returns than convertible debis fihding is supported by De Roon and
Veld (1998), Gebhardt, (2001), and Kang et al. §)98 different markets. In contrast,
Christensen et al. (1996), and Kang and Stulz (1988 more negative abnormal returns

for the announcements of warrant-bond issues thvacohvertible bond issues.

2 All these numbers are for firm commitment offesngckbo, Masulis, and Norli (2007) also calculde
average abnormal return for standby equity rigfferimgs to be -1.33%.



3.3. Equity- versus debt-likeness

Firms can design a convertible bond by specifyigusity characteristics, such as coupon
rate, maturity date, conversion ratio, and othEcs.example, convertible bonds that have
a longer maturity and a lower coupon rate can llegcaized as equity-like convertible
bonds. Lewis, Rogalski, and Seward (2003) use dhgarsion probability as a guideline to
sort convertible bonds into three groups. If thebability of conversion into equity is less
than 40% the convertible bonds are considered elst-like’, between 40% and 60% as
‘hedge-like’, and greater than 60% as ‘equity-lik€hey find almost identical negative
market reactions, of just over -1%, to announcemtartthe three groups. Suchard (2007)
also finds similar (non-significant) negative retsirfor announcements of debt-like and
equity-like convertibles in the Australian markén the other hand, Loncarski, Ter Horst,
and Veld (2008) find that equity-like convertibleras are associated with a negative 3-
day abnormal return of -3.7%, which is significgritlgher than the -0.1% abnormal return
for the announcement of debt-like convertibles. @ French market, Burlacu (2000)
argues that equity-like convertible bonds have mmagative market reactions associated

with their announcements but the results appeardiesr-cut.

3.4. Differencesin cor por ate gover nance systems

Since our meta-analysis incorporates studies fnmural the world, it is necessary to take
into account country specific characteristics. Maaal (1995) suggests two categories of
corporate governance systems that may have an ingma@conomic events: market-
oriented systems and network-oriented systems. &famkented systems (also called
Anglo-Saxon systems) have well-developed finanmiatkets, many firms are listed on the
stock exchange, and they have active markets fgpocate control. The United States,
United Kingdom, Canada, and Australia are categdrias market-oriented systems. On
the other hand, network-oriented systems typichllye closely held corporations (e.qg.
having family ownership structure), group membegrshii corporations (e.g. having state
ownership), high involvement of banks in financarg decision making, and close trading
ties. Countries included in the network-orientedstespns are Germanic countries
(Germany, Switzerland, Austria, and the Netherlgndlatinic countries (Italy, Spain,

France, and Belgium), and Japan.



It is possible that differences in corporate goaege systems may contribute to different
results. De Roon and Veld (1998) argue that a raiffee in corporate governance is not
responsible for differences in abnormal returnsvben Dutch and US convertible bond
and warrant-bond offerings. Kang et al. (1995) fpasitive abnormal returns for Japan in
response to announcements of warrant-bond isshey. uggest that this may reflect the
different financial system during the study perioghereby equity-linked issues are
guaranteed by a bank which conveys positive nevisviestors. In this meta-analysis, we
have 22 market-oriented studies and 13 networlataee studies. Our meta-analysis will
investigate whether differences in corporate gomece systems are responsible for

differences in abnormal returfis.

A significant proportion (> 50%) of studies of thanouncement effects of convertibles
and warrant-bonds are based on the United Statesirhportant, therefore, to consider
whether non-US results might differ, so we splé tharket-oriented corporate governance
variable between the USand other market-oriented countries by adoptingab®non-US

market-oriented dummy variables, with network-otéeh studies as the (omitted) base

variable.

3.5. Rights offering

Convertible bonds are sometimes issued in the fafra rights offering. Rights offerings
are a puzzle in equity issues. In the United Statest companies prefer firm-commitment
offerings over rights offerings even though firmmomoitment offerings are associated with
lower abnormal returns (see e.g. Eckbo and MaswLf882; Kothare, 1997). Unlike US
firms, British firms prefer the use of open offemsd placings for their seasoned equity
offerings over the use of rights offers (Armitag8,10). A placing is the UK equivalent of
a firm commitment offering. Slovin, Sushka, and [2000) define a placing as a form of

public offering in which an underwriter purchaseswnsecurities offered by the issuing

% La Porta, Lopez-de-Silanes, Shleifer, and VishR§0Q) present an alternative classification based o
investor protection. Table Il of their paper grgupountries into high and low protection. In their
classification, the US and Japan are in the sategaey (high protection). Since the original papEKang
and Stulz (1996) uses corporate governance diffeeto try to explain the difference in abnormalimes
between the US and Japan we felt that it did ndtensnse to put both countries in the same category
that reason we use the classification suggestéddeyland (1995).

4 Almost all early studies were based on US datalifey to a strong association across sub-samptezée
‘early study’ and ‘US study’ [chi-sq = 27.1; p <1@0]. This high correlation means that it is not miagful
to incorporate an ‘early study’ variable to sethére is evidence of the wealth effect associatiéldl kybrid
debt issues changing over time.
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firm at the stated price. The underwriter thensstik shares to institutional investors and
other outside shareholders without a commissior fieference for placings over rights
issues is confirmed in a number of empirical stadiet find higher abnormal returns for
placings than for rights issues in both the UK Andtralia®

For convertible bonds, Abhyankar and Dunning (198%) an abnormal return associated
with placing announcements of -1.51% compared witl®5% for rights issues (both
significant at the 1%- level). For open offers thgy an abnormal return of -8.27% (but
based on a very small sample of four announcemertgse results are remarkable given
that, for UK equity issues, rights issues are dasedt with more negative abnormal returns
than placings. Market reactions to announcementgbfs offerings of convertible bonds
in other countries are: -0.4% (not significant) é#&alia: Suchard, 2007); -0.65%
(Germany: Gebhardt, 2001); and -0.77% (United Stdfekbo, 1986).

3.6. Stated reasonsfor offering

There are various reasons why corporations neeshding, including to finance capital
expenditures, new investments, growth of the compganeral funding, or to refinance
debt. According to Myers and Majluf (1984) issusegurities for investment opportunities
sends a negative signal to the market. In contthstsequential financing hypothesis of
Mayers (1998) suggests that convertible bonds eethe issuance costs and also present a
solution for the free-cash flow problem. With fodceonversion firms can use the funds to
take-up positive net present value projects orutadfcapital investment. With regard to
issuance of securities to refund debt, Ross (187@)es that a debt increase signals that
the firm is confident about its future earningsemuial. Vice versa, a debt refund signals

bad news (see also Mikkelson and Partch, 1986).

Studies by Eckbo (1986) and Mikkelson and Part&86) reveal that issuing convertible
debt for refunding existing debt, to finance cdpigpenditures, and general refunding is
associated with significantly negative abnormatmes. Abhyankar and Dunning (1999)
find a positive abnormal return of 1.08% (sigrafit at the 5%-level) to announcements of
convertible bonds that are used to pay for camigdenditure but a negative abnormal
return of -2.9% (significant at the 10%-level) bt refinancing.

® See e.g. Slovin et al. (2000), Armitage and S¢(201), and Barnes and Walker (2006) for the UK and
Arsiraphonphisit (2008), and Balachandran, Faffl @heobald (2008) for Australia.
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3.7. Rating of convertible bonds

Stein (1992, p. 17) suggests that ‘the greatehaspotential for costly distress (i.e., the
lower the bond rating) the more credible is thevestible as a signal of optimism’. This
statement implies that a firm with a lower ratingndd, which uses a convertible bond as a
method of financing, is optimistic enough that itl\we able to force conversion and will
eventually not be left with an additional debt kemd Therefore Stein (1992) argues that
the issuance of a convertible bond should be censidas good news and should be
treated with a less negative announcement effeapaced to an equity issue of the same
size by the same firm.

Empirical studies by Mikkelson and Partch (198@&),JChoi, and Lee (1997), and Kang
and Stulz (1996) find results that are consisteiti e theory of Stein (1992). However,
Eckbo (1986) documents contradictory results insetrese that convertible bonds with high
Moody’s ratings (Aaa-Aa and A) have non-signifidgniegative abnormal returns while
convertible bonds with a low rating (Baa-Caa) haignificantly negative abnormal

returns during the announcements of these secauritieorder to test Stein’s theory we
compare abnormal returns between convertible bents different ratings in the meta-

analysis.

3.8. Sizeof thefirm

Some studies use firm size as a measure of asymnmdwrmation, arguing that small
firms tend to have higher asymmetric informatiompared to large firms. Larger firms
such as listed firms have an obligation to reless&ain information to public, while small
firms have a tendency and greater opportunity gpkaformation private. The greater the
degree of information release by firms, the smaler expected absolute level of market
reaction to security issue announcements. KangSialx (1996) report mean abnormal
returns of +2.7% and +2.9% for convertible bond aamtements of large and small
Japanese firms, respectively, with the differencebeing significant. Similarly De Roon
and Veld (1998) found no significant differencevibe¢n large and small firm abnormal

returns in the Netherlands for convertibles or Yesrrant-bonds. However, Gebhardt
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(2001) reports a positive abnormal return (+0.57%) large German companies that
announce issues of warrant-bonds, but this is fatgnitly lower than for small companies
(+3.12%). All 3 studies adopt event windows of mtitan two days when analysing firm
size effects so cannot be included within the tag event window meta-analysis here.

3.9. Industrial versusnon-industrial companies

Smith (1986) notes that utilities tend to issue en@xternal capital than industrial
companies. For this reason, the stock price reac&sociated with security issues by
utilities can be expected to be less negative coedpto those of industrial companies.
Janjigian (1987) studies the stock price reactmfrid34 industrial companies, 32 financial
firms, 23 transportation firms, and 12 utilitiestime United States that issue convertible
bonds. He finds that utilities exhibit a (non-sfggant) abnormal return of -0.87% as
compared to -1.71% for industrial firms (signifitaat the 1%-level). Similarly, Suchard
(2007) finds that convertible bond issues by Adstnaindustrial firms are associated with
more negative abnormal returns than resource filcomprised of minerals and energy
sectors). In line with Smith (1986), Janjigian (I98and Suchard (2007), we expect that
industrial companies will exhibit more negative abtmal returns than utilities and similar

sectors

3.10. Publication Bias

We collect articles from various sources includingrking papers and articles in top-
ranked finance journals. Therefore, there is aipoig that we are facing a publication
bias. We include two dummy variables to investigatlication bias (after Veld and
Veld-Merkoulova, 2009). The first variable idergsi studies published in one of the
journals included in the Social Sciences Citatindek (SSCI) journal list. The second
identifies studies published in one of the Top+&afice journalsThe Journal of Finance,

Journal of Financial Economics andReview of Financial Sudies).

® Another type of non-typical companies is ‘finarisiaMost studies in our sample eliminate financial
companies, because they have different considesatichen choosing their capital structure compaoed t
industrial companies and utilities.
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4. Methods

4.1. Meta-analysis

We use meta-analysis to review studies on wealfacwsf of the announcement of
convertible bond and warrant-bond issues. Metayaiglis an alternative to narrative
literature review and can be defined as (GreenHail] 1984, pp. 37-38):

‘....the use of quantitative methods to summarize @malyze research literature.....which
treats the study as the unit of analysis and igedpntbased on quantitatively expressed

study attributes and outcomes’

One of the advantages of using meta-analysis iswtleacan derive statistically strong
conclusions from the collected empirical evidenkre.addition, meta-analysis provides
more objective results compared to traditionalrditere reviews. Scholars also highlight
advantages of meta-analysis include stressing gapshe literature, offering new
guidelines for research, and identifying ambigucelationships among variables (Wolf,
1986). While theories may be valid within-sampleewhested within the original studies,
the evidence may not be sufficiently convincingha between-sample tests employed in a
meta-analysis. This would suggest the possibiht some prior results may be sample-
specific and argues for study replication acroffeidint environments and time-periods.

4.2. Model

Wealth effects are typically measured using theerg\study’ method that analyses stock
price reactions associated with announcements pfedictable events. Event study
procedures include estimating abnormal returnsgusither mean adjusted returns, market
adjusted returns, Capital Asset Pricing Model (CAPMturns, matched or control
portfolio returns, and market model returns. Bdbicainpredictable events will lead to
three possibilities: positive abnormal returns, aieg abnormal returns, and neutral or
zero abnormal returns. If the unpredictable eveats$ to a positive abnormal return, we
can state that the event creates value to shaexisabd increases shareholders wealth and
if the unpredictable event leads to a negative ababreturn, we can state that the event

destroys value for shareholders, or decreaseshsiidess wealth.
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In this paper we use a form of meta-analysis thagenerally referred to as replication
analysis. In this form of meta-analysis the abndmeiarns from previous studies are used
as observations in a multi-factor natural experitnemith the experimental factors
corresponding to the factors hypothesized to imit@ewealth creation (Datta, Pinches, and
Narayanan, 1992, p. 71). The dependent variabllndsabnormal return, which is an
estimate of the wealth created. Multiple regressinalysis is used to assess the impact of
each factor on the dependent variable. As is commometa-analysis the factor levels are
based on data available in previous studies. Famele, we can identify studies on the
United States (US studies) from those in other tiaes In addition, we can use sub-
samples for which these studies present abnormainsee However, we fully depend on
the choices that previous studies have made. Fampbe, some studies present separate
results for equity-like, debt-like, and mixed-likenvertible bonds. Unfortunately, not all
studies use exactly the same definition for thes@bles. The relation between dependent

and independent variables can be describéd as:

CARis = f (CBs vs. WB,, Equity-like, Mixed-like;, Non-US Markef United States
Rights, Refund, Capital ExpendituggRating, Size, Industrial, SSC}, Top-3)

Where:

CAR;s = short-run cumulative abnormal return in stuayer t days;

CBsvs. WB;,  =issue is CB convertible bond (1 = Yes); 0 = WE(rant-bond);

Equity- versus debt-likeness

Equity-likes = issue is defined in the original paper as edglikiy{1 = Yes);

Mixed-likes = issue is defined in the original paper as mixkd-br is not identified
(1= Yes)®

" A problem with our analysis is that we treat theoice between CBs and WBs as exogenous. If
unobservable factors determining the decisiongodsconvertibles versus warrant-bonds also infleetack
price reactions to these offerings’ announcemehés) the dummy variable capturing CB versus WB
biased. Ideally we would like to use a two-step lhean (1979) procedure to verify whether our resatts
robust for controlling for endogeneity of the clmibetween hybrid instruments. Unfortunately, this
procedure is not possible for us since we don'tehavcess to the data used in the original individua
analyses.

8 The definition of equity-like, debt-like, and mikdike is not the same in each paper. Burlacu (203@s
the factor N(d) (delta) from the Black-Scholes model and deficesvertibles with a delta between 0 and
0.33 as debt-like, between 0.33 and 0.66 as miked-bnd between 0.66 and 1 as equity-like. Lewis,
Rogalski, and Seward (2003) us the factor )Nfbm the Black-Scholes model (probability of cension)
and define a bond as debt-like if the probabilityldass than 40%, as mixed-like (called hedge-lik¢heir
paper) if the probability is between 40% and 60%gd as equity-like if the probability is higher th&6%.
Suchard (2007) uses the same probability of coioe@ss Lewis et al. (2003), but defines conversbigth
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The omitted dummy here is Debt-like enabling direct comparison with Equity-like

Differencesin corporate governance systems

Non-US Markes = market-oriented economy other than US (UK, Canadal
Australia) (1 = Yes);
United States = study on the United States (1 = Yes);

The omitted dummy here is study on a network-oriented country

Rights, = rights offering (1 = Yes); 0 = any other issuechnnism

Reasons for offering

Refund = funds are used for refunding old debt (1 = Yes);

Capital Expenditure = funds are attracted for capital expenditure {es);

The omitted dummy here is any other reason for offering or unknown reason, including

both non-disclosure by issuer or not investigated in original study

Rating (highg = high debt rating, ‘A’ or higher bond rating (acdmg to
Moody’s or Standard and Poor’s rating) (1 = Yes)= Qated
below ‘A’ or not investigated in the original study

Size (largey = large firm as defined in the original paper (¥¥es)? 0 = not
large or not investigated in the original study

Industrial = industrial company (1 = Yes); 0 = non-industrc@mpanies
(e.g. financial, transportation, utilities)

SSCl = published in a journal that is included in tBecial Sciences
Citations Index (SSCI) list of 2008 (1 = Yes); utput in other
journals and working papers

Top-3 = study is published in one of the Top-3 finajm#rnals, i.eThe
Journal of Finance, Journal of Financial Economics, or Review of
Financial Sudies (1 = Yes); 0 = output in other journals and

working papers

a probability less than 0.5 as debt-like and highan 0.5 as equity-like. Loncarski, Ter Horst, areld
(2008) use the delta and define convertibles wittelta lower than 0.5 as debt-like and higher thdanas
equity-like. Most studies do not distinguish betwesuity-like and debt-like and are therefore &daas
‘mixed-like’.

° The papers that present separate results for Erdesmall firms all divide the total sample in tequal
parts: the largest half of the firms are labellsdaaige firms and the smallest half of the firms elassified as
small firms. Kang and Stulz (1996) define firm saethe market value of equity. De Roon and Ve@9§)
define firm size as the sum of the market valuemfity and the book value of debt.
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5. Results of the meta-analysis

The 35 studies summarized in Table 1 provide tha fita the meta-analysis. In our main
models we use all sub-samples that report a meaR @A a two-day event window
(typically day -1 to day 0, but depends on annoorere day definition) around the hybrid
security announcement. To achieve greater studgrage, and provide robustness checks,
we also estimate models incorporating studiesréyadrt short-run mean CARs over event
window periods other than two-days. While we use ¢losest period to two days, the
inclusion of different periods within the dependerdriable is a limitation of these
models'® Many of the 35 studies present separate subsainpiglging analysis of at least
one of the variables mentioned in Section 3, legadin 76 (two-day) and 84 (all)
observations?

Table 2 reports separately the mean and median latimeuabnormal returns (CARS) for
74 sub-sample studies of announcements of conkesttibtnd and 10 studies of warrant-
bonds. Overall, the studies include a total of 8,8dmpany announcements with 5,618

and 692 for convertibles and warrant-bonds, respgt

[Please Insert Table 2 here]

For convertibles, the mean CAR across 74 obsemnaii® -1.14% (significantly different
from zero at the 1%-level). While the range of CARguite large (-8.27% to +2.37%), the
close proximity between mean and median suggeatsotitliers are not a major issue in
the measure of central tendency. The mean CAR ad®Osvarrant-bond studies ranges
between -1.59% and +1.41% with a non-significanerall mean of -0.02%. The
difference between overall means for convertibles aarrant bonds is statistically
significant (5%-level); the distributional differe@ is confirmed (at the 5%-level) using the
non-parametric Wilcoxon rank-sum/Mann-Whitney té&stother words, there is univariate

evidence confirming a more negative wealth impdcarmouncing the intention to issue

% 1n eight sub-samples the measures were over ay3waent window (-1, 1), in two over just the one
announcement day (0), and in one for a four daglain(-2, 1).

2 One very small (n = 4) sub-sample with CAR = -8&2&as identified as an outlier during the CAR-based
regression diagnostic tests, so is excluded fr@mAR regressions; however, it is included in tseatistic-
based regressions.
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convertibles than warrant-bonds, consistent with tieoretical arguments in Section 3

above.

The multivariate regression results are shown inld8. The expected sign column in the
table identifies the expected sign for the coedfits, based on the discussion in Section 3.
Models 1 through 3 are based on mean CAR as thendept variable. Models 4 to 6
report results for the same models, but with tstatistics of the mean CARs as the
dependent variable. The models provide reasonafgiamatory power, with adjusted®R
ranging between 19% and 37%, and averaging 29%athe 6 models. Multicollinearity
is a relatively minor issue with estimated variamtféation factors (VIFs) within the 1-3

range.

[Please Insert Table 3 here]

Model 1 is a simple OLS regression based on studjgsrting 2 day event window mean
CARs. In this model, four variables are statisticaignificant factors in determining

reported wealth effects: CB vs. WB, United Staksfund, and SSCI. The coefficient on
CB vs. WB suggests that announcements of convestibliffer a larger negative wealth
effect (-0.67%) than warrant-bonds. This resultsignificant at the 5%-level. The

coefficient for US studies is significant at the-18gel and is also large in economic terms:
the wealth effect of US hybrid securities is 1.11&wer than that of hybrid securities
issues outside the US. The coefficient on Refursiigisificantly negative (at the 5%-level).

The result suggests that issuing hybrid securtbeepay debt is not favoured by market
participants;: the effect is -1.62%. Perhaps theketaviews the non-replacement of debt
with further debt as an indication of the lack afnfidence, or even desperation by
managers of the issuing firm. Studies publishe®@SCI journals tend to have a positive
wealth effect bias; perhaps more positive annoueceneffects are considered more
interesting given the underlying expectation ofegative effect, leading to publication in

relatively prestigious journalg.

12 |nterestingly, when we use publication in the Bofinance journals as an alternative proxy for fmation
bias we find (in models not reported in the Tables)significant effects. This lack of significanseems to
stem partly from a lower mean effect-size and pdrim reduced power, reflecting smaller sample $ar
‘Top 3.
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A large number of factors have non-significant &ogfnts including the equity-like or
mixed-like characteristics of convertibles, bontdng, whether funds are used for capital
expenditures, rights issues, and non-US mdrké&hese results suggest that the within-
sample evidence from prior research on such isdoes not appear to be robust when
other factors are taken into account within oumieein-study analysis. Absent further,
more robust, evidence we must assume that they alohave a major impact on

announcement wealth effects.

There are two issues in the above OLS-based asallysst, different studies estimate
CARs with different levels of precision, which segts that the errors in the meta-analysis
are likely to be heteroskedastic. This implies thifierent observations should be accorded
different weights in the analysis, ideally basedtlom estimated standard errors within the
relevant original study. Unfortunately, standardoes are not usually reported in the
studies so we adopt a proxy weight based on sasipde consistent with several prior
meta-analysis studies (e.g. Day 1999; and othereetes within Nelson and Kennedy
2009). In line with prior studies we use the squarg of the sample size as weights within
a Weighted Least Squares regression, and also gnhfalber-White adjusted standard

errors where necessary in the regressions.

The second issue with the results in Column (1has the individual observations used in
the meta-analysis involve overlapping samples. é&x@mple, our study includes several
papers using US data. These studies are likelgeéahe same hybrid debt announcements
for at least part of their samples. Further, inesalcases, the same data is used by the
original authors to test different hypotheses (Brm size, credit rating, etc.) and these are
included as separate observations in our regresBiatta et al. (1992, 73) argue that this
issue does not represent a problem in their stlidthough the population of acquisitions
from which the studies have drawn their samplefinise, the sampling criteria are so
different that observations are treated as beidgpandent of one another. Similarly, while
multiple observations from the same study have lbsed, they represent wealth estimates

from samples unrelated to each other”. These argtsrae not entirely convincing, for

'3 Firm size effects cannot be investigated in th#ag-event window models as the three original stdi
investigating the effects use longer than 2-daydaws in their analysis (see Section 3.8).

4 However, this result needs careful interpretatisnthe comparator group (omitted dummy variable) in
several comparisons includes studies that do eaitiiy the specific characteristic under test (bigh credit
rating). This means that the comparator group nawyadly include an unknown number of companies
having the specific characteristic. If true, thisul bias the testgainst finding significant coefficients.
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our context at least, so we also include an adjastnfior overlapping samples as a
robustness check in Column (2) of Table 3. We lNelson and Kennedy (2009, 355)
who argue that if a study has two sets of reswtmting in the meta-analysis (e.g. the
same data is used for a size comparison and aredmparison) the results for each set
should be weighted by one half in a weighted legatres regression. Column (2) includes
this analysis, but in addition we apply the sanmicldo ‘countries’, which is especially
important for the US. We estimate the total numddennique observations (separately for
CBs and WBs) based on tables of sample sizes pendza year reported in various
studies (taking the largest yearly sample report€dmparing the total number of unique
observations with the total number of overlappitgearvations provides a scaling down
factorper country that is used for all potentially overlapping sesjiscaled down again if
multiple results from one study are used on thearaetlysis> The overall effect of this is
only to include the ‘evidence’ from the unique alysdéions. The results in Column (2) are
very similar to those in Column (1). The same feariables are significant, but the exact

sizes of the coefficients and the significance leeee slightly different.

In Column (3) we include all the studies that apresented in Column (1) and in addition
we include studies that only present event periesults for other than 2-day event
windows. Therefore, the number of observationgfolumn (3) goes up to 83 (from 75 in
the first two columns); we revert to simple OLSimstion as in Column (1). The
incorporation of event studies that only reporteottihan 2-day windows allows us to also
study the variable for firm size. The results inon (3) are virtually identical to those in
Column (1) except that the significance levels dightly higher. The coefficient for firm
size is positive, but not significant.

As suggested above, an important issue in the sinlS regressions is that each
observation is accorded equal weight, whereas ¢hability of the mean CARs varies
quite considerably. Reliability depends on the dangize and variability in observed
company CARs within the original study. Sample siddfer greatly (between 4 and 561)
and variability will differ across studies in difent time periods and countries. An
alternative measure that considers reliabilityhis ttstatistic (or Z-statistic) derived from
each study’'s mean CAR and its standard error. \¥ehis measure as an alternative proxy

for wealth effect using all sub-samples for whidie tmeasure can be derived; this

!5 Detailed results on the estimated numbers of @nipd overlapping observations are available frioen t
authors on request.
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restriction reduces the sample size somewhat t@vé@-day) and 67 (all) observations.
This analysis, which is included in Columns (4)(€&), provides a check that the CAR-
based results are not being biased by small-sastydiges.

The results in Columns (4) to (6) are stronglyime Iwith those in Columns (1) to (3). The
coefficients for CB vs. WB, United States, and S3@ve the same sign and have
comparable significance levels. The non-significardefficients also remain non-
significant. The only exception is the Refund vialga The sign for this variable is the
same (negative). However, it is no longer significand thet-statistics are very far from
any significance level (between 0.12 and 0.27).sTiasult probably means that the
evidence on this variable presented in the firsédhcolumns must be viewed with some
caution as it may be based on small sub-sampléestud

6. Discussion of the results, conclusions, and futureresear ch dir ections

This paper presents the results from a meta-asabdfs,310 company announcements of
convertible bonds and warrant-bonds, contained 4nré&ported sub-samples from 35
studies. The result that stands out in this stedghat hybrid debt announcements by US
firms are associated with larger negative abnorme@dirns than those announced by
companies in other countries, even market-orientegs° A possible explanation for this

result is that companies in the US are more widadid than those in other countries,
where ownership is less dispersed. This differemes lead to US companies facing a
larger information asymmetry between managers anelsiors compared to companies in
other countries. This information asymmetry possilbphnslates itself in more negative
abnormal returns. However, more analysis is ne¢dexbnfirm whether the difference in

abnormal returns is really driven by differencesmiiormation asymmetry.

A second interesting result is that we confirm ewick of a significant difference between
abnormal returns associated with announcementwfectible bonds and of warrant-

bonds. Both univariate and multivariate analysiggest that warrant-bonds show no

'® The significant difference between US and Networilented countries is evident as the coefficientush
in the models presented within Table 3, as Netvai&nted countries is the comparator (omitted)alas.

Recasting the models with Non-US market as the ewatpr (omitted) variable enables a statistical oés
the difference between US and non-US market. Thosvs that the latter difference is significantra £.0%,

10%, 5% levels in the CAR-based Models (1), (21 &), respectively but in the t-stat-based Modéls
through (6) the difference is negative but not gigant.
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significant negative wealth effect, on averagedirect contrast to the mean -1.1% for
convertibles. This result is consistent with théice¢ expectations. A company issuing
warrant-bonds has more flexibility than a compassuing convertible bonds. With a
convertible bond, the bond disappears when thearsion right is exercised. This is not
necessarily the case with a warrant-bond wherepbssible to specify a different maturity
for the bond and the warrants. Another potentialaathge of warrant-bonds is that
investors can separately trade the bonds and theaws. This creates a benefit for the
investor, while there is no obvious disadvantagth&issuing company. In light of this, it
is perhaps surprising that, in recent years, waivand issues seem to have virtually

disappeared in practice.

Third, issuing hybrid securities to refund debtnist favoured by investors, which we
speculate might result from a signalling effectildfa to replace debt with further debt

may suggest problems in banking relationships dngges even financial distress.

Finally, the lack of significant effects for seviefactors found to be important within-
sample in prior research also suggests that mor& isoneeded before we can claim to
understand the wealth effects of hybrid securitisch work might usefully encompass
improvements in theory, in application of improvedodels (e.g. recognising and
controlling for selection bias when comparing catitaées with warrant-bonds) and also in

evidence from further study replications in differenstitutional environments.

What then should the research calendar for comerbond and warrant-bond financing
look like? First of all, the issue of the disap@eae of warrant-bonds is a potentially
interesting research topic. Why did companies sdeping those? Second, more research
on the relation between the security issuance hedgtirpose of the issue is needed. For
example, De Jong, Dutordoir, and Verwijmeren (204tl)dy the simultaneous issue of
convertible bonds and the repurchase of sharesould be interesting to see what the
market reactions to such a package are and howrtiate to the results for the other
purposes’ Third, virtually all studies on convertible bonttgt we analyse in this paper

eliminate financial companies from their samplee Tkeason is that financial companies

" De Jong et al. (2011) stydssuance day effects for these announcements and they findttteaabnormal
return for the combination (0.32%) is significantiigher than for the separate issues of convertiblels (-
3.37%). We are more interested in thenouncement day effect. De Jong et al. (2011) state that the
announcement and issuance dates coincide for rhare 30% of their sample. However, to make results
completely comparable, we would like to know thae&xannouncement effect.
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are different in terms of capital structure, beeatigey tend to be more strongly levered.
The only study that explicitly includes financiabropanies is the paper by Janjigian
(1987). It is interesting to explicitly study comtible bond issues by financial companies
and see if the announcement returns are different those of industrial companies and
utilities. Finally, our sample includes studiestthare in the public domain on August 31,
2010 or before. More recently, a number of paperehstudied the effect of convertible
arbitrage by hedge funds. These funds buy newlyegsonvertible bonds and at the same
time short underlying shares. It is possible that shorting of shares has a negative impact
on the stock price, possibly already at the annemment date. It would be interesting to
study this effect. For that purpose more recentdasithan those summarized in this paper
are necessary, because hedge fund involvementincigased from approximately the
year 2000 (see, e.g. Brown, Lewis, Grundy, and Vjereren, 2012). A related topic is the
influence of the recent financial crisis. Duringstiperiod, the influence of hedge funds
decreased. At the same time convertible bonds begropular with companies that had

troubles attracting either straight debt or equity.
Even though a relatively large number of papersehatwdied announcements of

convertible bond and warrant-bond issues, therensieebe enough topics left for an

exciting research agenda. We look forward to se#iagesults of these future studies.
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Table 1; Studies of the market reaction to announcements of convertible bonds and warr ant-bonds

Cumulative abnormal

Number of observations return (%)

Research Event  Convertible Warrant Convertible Warrant
Study Country Period Window Bonds Bonds Bonds Bonds
Market-oriented country studies
Dann and Mikkelson (1984) United States 1970-1979 (-1,0) 132 -2.31%**
Eckbo (1986) United States 1964-1981 (-1,0) 75 -1.25%**
Mikkelson and Partch (1986) United States 1972-1982 (-1,0) 33 -1.97*%*
Janjigian (1987) United States 1968-1983 (-1,0) 301 -1.71%*
Billingsley, Lamy, and Smith (1990) United States 1971-1986 (-1,0) 104 38 -2.04x** -0.33
Hansen and Crutchley (1990) United States 1975-1982 (-1,0) 67 -1.45%**
Long and Sefcik (1990) United States 1965-1984 (-1,0) 134 54 -0.61*** -1.59%**
Jayamaran, Shastri, and Tandon (1990) United States 1977-1986 (-1,0) 54 -0.64
Fields and Mais (1991) United States 1970-1987 (-1,0) 61 1.80**
Phelps, Moore, and Roenfeldt (1991)  United States 1970-1986 (-1,0) 39 -1.32**
Brennan and Her (1995) United States 1976-1985 (-1,0) 155 -2.20%**
Asquith (1995) United States 1980-1982 0 183 -1.03***
Davidson, Glascock, and Schwarz (199! United States 1980-1985 (-1,0) 118 -1.40%**
Jen, Choi, and Lee (1997) United States 1976-1985 (-1,0) 158 -2.15%**
Lewis, Rogalski, and Seward (2003) United States 1978-1992 (-1,0) 588 -1.09"
Arshanapalli et al. (2004) United States 1993-2001 (-1,0) 85 -3.07***
Marquardt and Wiedman (2005) United States 2000-2002 (-1,0) 207 -5.50%**
Abhyankar and Dunning (1999) United Kingdom  1986-1996  (0,1) 112 -1.2]%**
Loncarski, Ter Horst, and Veld (2008) Canada 1991-2004 (-1,0) 86 -0.54*
Suchard (2007) Australia 1980-2002 (0,1) 58 -0.40
Fenech (2008) Australia 1999-2007 (-1,0) 126 0.69
Arsiraphongphisit (2008) Australia 1991-2003 (-1,0) 43 -0.61**
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Table 1 (continued)

Number of Cumulative abnormal
observations return (%)
Research Event Convertible Warrant Convertible Warrant
Study Country Period Window Bonds Bonds Bonds Bonds
Network-oriented country studies
Kang et al. (1995) Japan 1977-1989 (-1,0) 83 368 -0.22 0.61**
Christensen et al. (1996) Japan 1984-1991 (-1,0) 35 32 0.60 -0.67
Kang and Stulz (1996) Japan 1985-1991  (-1,0) 561 19 0.83*** -0.21
Mollemans (2002) Japan 1992-2002 (0,1) 367 -1.01%**
Cheng, Visaltanachoti, and Kesayan (20C Japan 1996-2002 (0,1) 172 -0.92%**
De Roon and Veld (1998) The Netherlands 1976-1996 (-1,0) 47 19 0.16 0.75
Burlacu (2000) France 1981-1998 (-1,0) 141 -0.40***
Gebhardt (2001) Germany 1980-1994 (-2,1) 69 1.20**
Chang, Chen, and Liu (2004) Taiwan 1990-1999 (-1,0) 109 0.42
Ammann, Fehr and Seiz (2006) Switzerland and German' 1996-2003  (0,1) 55 -1.36**
Dutordoir and Van de Gucht (2007) Western Europe 1990-2002 (-1,0) 188 -1.35%**
Li and Wang (2008) China 2001-2005 (-1,0) 48 -1.34%xx
Mohd Ashhari and Sin-Chun (2009) Malaysia 1994-2003 (-1,0) 29 -1.51**

**=* significant at the 1%-level, ** significant ahe 5%-level, * significant at the 10%-levéthe authors do not present the significance level



Table 2: Cumulative abnormal returns around announcements of convertible bonds

and warrant-bonds

CAR%

Convertibles Warrant-bonds
Mean -1.14 *** -0.02
(t-stat) (-6.07) (-0.07)
Median -1.02 -0.27
Standard deviation 1.62 1.09
Minimum -8.27 -1.59
Maximum 2.37 1.41
Number of studies 74 10
Number of companies within studies 5,618 692

*** mean CAR% is significantly different from O #lte 1%-level (t-test; 2-tail)

A two-sample t-test confirms that the mean CAR% donvertibles is significantly lower
(more negative) than for warrant-bonds, at the &%l ¢ = 2.11). The equivalent non-
parametric test (Wilcoxon rank-sum/Mann-Whitneyhfians that the distributions differ at

the 5%-level Z = 2.31; p= 0.02)
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Table 3: Meta analysisresults

Dependent variable mean Cumulative Abnormal Returns t-statistic
Independent variables Exp 2 day 2 day all 2 day 2 day all
Sign window window studies window window  studies
(@) 2 (©) 4) ©) (6)
CBvs. WB - -0.67** -0.64** -0.77%* -2.51** -3.02%* -1.87*
(-2.41) (-2.03) (-2.51) (-2.46)  (-243)  (-1.83)
Mixed-like ? -0.15 -0.19 -0.14 -2.72 -2.56 -2.62
(-0.61) (-0.80) (-0.53) (-1.00) (-0.68) (-0.90)
Equity-like - -0.12 -0.16 -0.12 -2.68 -2.68 -2.68
(-0.58) (-0.58) (-0.57) (-0.75) (-0.62) (-0.70)
Non-US M arket - -0.08 -0.08 -0.31 -1.05 -1.64 -1.45
(-0.16) (-0.19) (-0.62) (-0.81) (-0.93) (-1.08)
United States - -1.19%** -1.13*** -1.54xx* | L226%** 343 ** 3. 03r**
(-3.98) (-3.39) (-4.99) (-2.69) (-3.72) (-3.66)
Rights ? 0.36 0.11 0.53 0.97 0.47 0.71
(0.90) (0.24) (1.45) (0.61) (0.20) (0.42)
Refund - -1.62** -2.04*** -1.63** -0.19 -0.49 -0.45
(-2.35) (-2.97) (-2.36) (-0.12) (-0.27) (-0.27)
Capital Expenditure ? -0.03 0.16 -0.03 1.62 2.09 1.36
(-0.04) (0.21) (-0.05) (1.02) (0.69) (0.80)
Rating (Higher) - -0.21 -0.50 0.02 1.56 1.89 1.59
(-0.28) (-0.91) (0.03) (1.11) (0.64) (1.18)
Size (Larger) + 0.21 0.74
(0.58) (0.43)
Industrial - -0.37 -0.25 -0.20 -0.34 -0.06 0.27
(-1.126) (-0.67) (-0.65) (-0.41) (-0.06) (0.32)
SSCI ? 0.51** 0.66** 0.73** 1.85*%* 2.68*** 1.87**
(2.02) (2.24) (2.62) (2.31) (2.72) (2.25)
I nter cept 0.19 0.17 0.32 2.63 2.92 2.38
(0.51) (0.44) (0.84) (0.87) (0.72) (0.75)
Robust standard errors yes yes yes no no no
Adjusted R? 30.4% 32.3% 36.7% 19.4% 30.2% 25.1%
F 6.97*** 9.39%** 8.17*** 2.29*%  3.32%*  2.85%*
No. of observations 75 75 83 60 60 67

Notes: Models (1) and (4) are unweighted OLS regjoes based on studies reporting 2 day event windean CARs ant
statistics, respectively. Models (2) and (5) aredhied Least Squares regressions based on 2 daywirelow mean CARs
and t-statistics, respectively. The weights are squact-adjusted sample size), where each observatonple size is
adjusted to reflect overlapping observations wittduntries and also within a single research stibydels (3) and (6) are
unweighted OLS regressions based on all studies @&&Rs and-statistics, respectively.

The independent variables are: CB vs. WB (= 1 fovedibles; = 0 for warrant-bonds), Mixed-like (=fdr convertibles that
are not identified as equity-like or debt-like hretoriginal paper), Equity-like (= 1 for convergblthat are defined as equity-
like in the original paper}the omitted dummy is for Debt-like convertibles; Non-US Market (studies based on data from UK,
Canada and Australia), United States (studies basddS data)the omitted variable is network-oriented countries (studies
using data from all other countries); Rights (= 1 if rights issue), Refund (= 1 if hybrigsed to refund debt), Capital
expenditure (= 1 if hybrid used to finance capitgbenditure), Rating (= 1 for higher Moody's rating)jze (= 1 for companies
that are in the top half of large companies in a@higinal paper), Industrial, and SSCI (= 1 if stygyblished in the Social
Science Citation Index journal list for 2008).

Table reports coefficients (witht-statistics in parentheses). The Breusch-Pagan/@émkberg test indicates
heteroskedasticity in the CAR-based models (1).a(®) (3) but not for models (4), (5) and (6) so HtlMhite adjusted-
statistics are used for models (1), (2) and (3y.onl

*** significant at the 1%-level, ** significant ahe 5%-level, * significant at the 10%-level (2Hgists).
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