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Introduction

Convertible bonds, thanks to their perfectly hybrid1 debt-equity nature, have
become an increasingly important and attractive instrument in financial mar-
kets. A convertible bond is a kind of security that combines features of debt
and common equity in itself, allowing investors to get exposure to the com-
pany’s equity upside alongside benefitting from the fixed income features of
traditional bonds. Structurally, such securities are debt instruments paying
periodic coupons and repaying the principal at maturity while also granting
the bond holder the right to exchange the issuer’s bond for a fixed number
of shares in a specified conversion period and at a fixed conversion ratio. Es-
sentially, one could see convertibles as a bond instrument with an embedded
call option, the latter of which increases in value as, among other changes,
the stock appreciates, and volatility increases2.

In the United States, convertible bonds have long been used as capital-
raising instruments, representing about 10% of all issued securities in the
period 1982-20123. However, over the past decade, convertible bonds’ share
of all corporate bonds has significantly fluctuated, strongly reflecting changes
in market conditions. From a low of roughly 23% in 2017 to peaks of around
60% in 2016, 2023, and 2024, this proportion has largely changed, showing
a dynamic market environment impacted by macroeconomic factors. The
trough reached in 2017 can, for instance, be attributed to low volatility, mod-
erate equity valuations, and very low interest rates, which made traditional
bonds more attractive capital-raising instruments. Since 2018, however, the
preference for convertibles by US companies has been supported by higher eq-
uity valuations, increased market volatility, and, more recently, the strongly
restrictive stance of the Federal Reserve. This resurgence is reflected in the
2024 market data, with issuances amounting to around 60% of all corpo-
rate bonds’: $108.7 billion of convertible bonds issued – a 119.5% increase

1Lewis et al. (1999) [66]
2As will be more clearly defined later on, the conversion feature of a convertible bond

is to be priced using the traditional Black-Scholes-Merton [11] model for derivatives.
3Duca et al. (2012)[29]
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compared to the pre-Covid issuance levels of 20194.
In the Euro area, the convertible bond market has also expanded signifi-

cantly, albeit only in the most recent period. Indeed, issuance rose sharply in
2024 relative to 2019 (+93%), reaching €11.6 billion in issuances5. However,
before 2013, convertible bonds were not widely used by European compa-
nies, with issued amounts being negligible until sharply increasing to around
€4 billion in 2013 – a probable rebound e↵ect following the sovereign-debt
crisis. Supporting this hypothesis, issuance dropped again significantly be-
tween 2015 and 2017. Since 2018, issuance has risen steadily, supported by
high equity valuations during 2019-2022 and a strongly restrictive monetary
policy that encouraged the substitution between traditional and convertible
bonds. As of August 10th, 2025, over €12 billion of convertible bonds have
already been issued, marking a record high.

Overall, recent trends in both the US and Euro area convertible bond
markets can be linked to the recent challenging macroeconomic environment,
characterized by a global pandemic followed by ongoing wars in Europe and
the Middle East. This has caused inflation to spike after a protracted period
of low values and to be accompanied by extensive expansionary monetary
policy. The consequent higher interest rate environment has thus pushed
companies to move from capital-raising activities defined by the possibility
of raising debt at extremely low rates to other funding options such as con-
vertible bonds.

The European market for convertibles has thus seen the most changes in
recent years. However, with inflation declining and foreseeably undershooting
the target in 20266, and the consequent European Central Bank’s deposit rate
stabilising at the 2% neutral rate and making the cost of debt fall, European
issuers may now turn back to traditional bonds, causing the convertibles
trend to lose some of its momentum. Given this potential near-term shift
and limited quality data, a detailed analysis of the European market will be
addressed in future research.

By contrast, on the other side of the Atlantic, the US economy has shown

4Source Refinitiv. Please note that Convertibles methodology was updated in Dec 2024
and historical data has been revised. This includes all corporate debt, MTNs and Yankee
bonds, but excludes all issues with maturities of one year or less

5Source Refinitiv
6European Central Bank, June 2025, Eurosystem sta↵ macroeconomic projections for

the euro area. Note that the ECB’s macroeconomic projections currently foresee a 1.4%
HICP in the 1Q 2026. This projection, however, reflects a baseline scenario assuming 10%
tari↵s. Despite the recently announced higher US tari↵ rate at 15%, a further downward
revision of inflation projections is not to be expected. In fact, under the severe tari↵s
scenario which implies e↵ective US tari↵ rate at 28%, the estimated deviation from baseline
is only around -0.1 percentage points.
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resilience, with the jobs market remaining strong, consumption staying high,
possible inflationary impacts of tari↵s, and a subsequent high-for-long Fed
interest rate stance7. Accordingly, convertibles may remain a key financing
instrument for US companies in an environment where the Fed is expected
to cut rates gradually in the coming times.

This current macroeconomic background – combined with the US mar-
ket’s size, liquidity, data availability, and deeper historical records – makes
the American convertibles market not only more suited, but also more strate-
gically significant for the purposes of this study.

Furthermore, while convertible bonds have received substantial interest
from investors and market players in recent years, academic literature has
focused on pricing, issuance underpricing, and capital structure implications:
a rather small collection of topics, indicating that the subject may still be
investigated further.

This narrow scope diversification has left numerous features understudied
– or even unstudied – including how the performance of the issuing company’s
underlying stock is a↵ected by conversion events of convertible bonds. In
general, the market reaction to conversion events – which can involve several
aspects such as dilution e↵ects, changes in leverage, and investor sentiment
– is only partially studied.

Moreover, conversion events depend on specific contractual elements like
settlement procedures, call provisions, and conversion ratios, which vary over
time and from issuer to issuer. These elements, combined with market condi-
tions, could influence the strength and duration of stock price reactions when
approaching conversion periods. For example, the increasing popularity of
cash-settlement clauses changes the usual process of stock issuance upon con-
version, influencing how arbitrageurs and other market players adjust their
portfolios, possibly shaping short-term market dynamics.

Furthermore, investors’ decisions regarding the timing and strategy of ex-
ercising conversion rights often involve similar considerations across market
participants,which can lead to a “consensus” on whether and when to convert.
Particularly, bond holders must carefully weigh the possible advantages of an
early conversion (e.g., realizing gains from appreciating stocks) against the
opportunity cost of not benefiting from the convertible fixed income features.
This balancing exercise, carried out by many market participants with possi-
bly similar objectives, may amplify the stock market impact of approaching
convertibles’ maturity.

For these reasons, this thesis will concentrate on the US convertible bonds
market and its links with the underlying stock market, with a particular focus

7This thesis was written in the beginning of August 2025.
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on how conversion events a↵ect the performance and behaviour of issuing
companies’ shares.

The following work will be organised into seven chapters. Chapter 1 pro-
vides an overview on features, key value drivers, and main pricing techniques
of convertible bonds. It also discusses the reasons behind convertible bonds’
issuance by companies, alongside the benefits and drawbacks faced by in-
vestors. Chapter 2 o↵ers a detailed review of the existing literature. While
Chapter 3 formulates the research hypotheses, Chapter 4 explains the data
sources and sample construction. The event-study methodology is described
in Chapter 5, and the empirical examination of conversion events and their
e↵ects on stock prices is presented in Chapter 6. The latest two chapters,
Chapters 7 and 8, present possible improvements, implications for issuers,
o↵er suggestions for further research, thus concluding the study.

4



Chapter 1

Introducing convertible bonds

To give context to the empirical analysis presented in the following chap-
ters, it is essential to first introduce some foundational aspects of convertible
bonds (CBs). Indeed, this chapter provides the theoretical and practical con-
cepts necessary to interpret market reactions, abnormal returns and factors
influencing firms’ financing decisions through convertibles.

1.1 Definition, hybrid nature, issuer and in-
vestor perspectives

As their name suggests, convertible bonds are debt financial instruments
which can be converted – at the option of the investor – into ordinary shares
of the CB-issuing company. This attached right – by allowing investors to
gain access to the upside equity participation – makes the security more
attractive to investors and it is sometimes referred to as an “equity kicker”
or even a “sweetener”. Convertible bonds belong to a broader family of
hybrid securities, combining characteristics of both debt and equity. They
can be thought of as a portfolio of a traditional straight bond and a call
option on the issuer’s stock. Following this logic, the value of a convertible
bond can be considered as the sum of the straight bond value and the value of
an embedded stock call option. Particularly, this option grants its holder the
right – either at maturity or at pre-specified dates – to choose between the
principal repayment of the bond or the conversion of the security into a fixed
number of shares. In other words, upon conversion, the convertible bond is
extinguished, and the former bond holder may become a stockholder1. This

1In the case of physically settled and combination settled convertible bonds. For further
information on settlement kinds, please refer to section 1.6.2.
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feature is crucial, as it represents the key distinction between a convertible
bond and a warrant.2

From the perspective of the issuer, convertible bonds can be an attractive
capital-raising technique when compared to their traditional counterparties.
They allow firms to issue debt-like instruments at a lower coupon rate versus
straight bonds, while deferring equity issuance until more favourable circum-
stances occur. In this way, convertibles serve to limit the immediate dilutive
impact of stock issuance on existing equity, which is negatively perceived
by the current shareholders of the firm. This characteristic makes convert-
ible bonds especially appealing for companies expecting growth or stock ap-
preciation, because it enables them to manage their capital structure in a
much more flexible manner. Beyond these benefits, convertible bonds may
also play a role in corporate governance. Convertible bonds, in fact, con-
tribute to the reduction of the well-known agency costs originating from the
principal-agent relationship between company management and traditional
bond holders. This happens because the conversion right aligns – at least
partially – the bond holders’ interests to the equity holders’ ones: an align-
ment which contributes to the reduction of conflicts between stakeholder,
thus resulting in better management monitoring. In this sense, convertible
bonds serve not only as a capital-raising instrument, but also as a strategic
tool against conflicts of interest.

1.2 Conversion features

Turning to valuation, the value of a convertible bond depends on several
factors. Being a debt instrument, it is influenced by coupon rate, maturity,
default risk (reflecting the issuer’s underlying asset risk and bond provisions)
and prevailing interest rate levels. However, in the case of convertibles, call
provisions – customary in many bond indentures – are especially important
as they could be used to force the conversion into stocks once the stock price
exceeds the bond’s principal repayment. In addition, the value of convertibles
is determined by conversion features, which in turn reflect the issuing firm
characteristics such as risk profile, capital structure, payout policy, call policy,
conversion clauses, and current stock price. The conversion features of a
convertible bond include the conversion ratio, defining the number of shares
that can be obtained by the bond holder by converting a single bond, and
the conversion price, the nominal amount that must be exchanged at the

2In the case of convertible bonds, the conversion eliminates the debt instrument,
whereas in warrants the bond is left in place while also providing a separate equity option.
Barone (2004) [8]

6



time of conversion to acquire one share of stock3.
In equilibrium, the prices of convertible bonds should be such as to remove

any arbitrage opportunities for both long and short investors, assuming that
bond holders follow optimum conversion methods and issuers use optimal
calling policies4. This means that the price of a convertible bond should be
at least equal to that of the shares in which it can be converted into, or to
the straight bond value.

The first benchmark, which can be seen as the value of the convertible
“as a stock”, is called conversion value. It describes the dollar amount that
the bond holder would obtain by immediately exercising the attached option.

Conversion value = conversion ratio · market value of stock.

Because the bond also o↵ers fixed-income payments and seniority in the
capital structure, the investor must pay more than the conversion value when
purchasing stock exposure through a convertible bond. The second bench-
mark, the convertible’s value “as a straight bond” is the parity price5. This
is the convertible market price that would result in a zero-payo↵ for the
investor if they were to buy the security and convert it immediately at pre-
vailing market price. Mathematically:

Parity price =
Value of convertible security

Conversion ratio

In practice, the value of the convertible bond must always be higher
than the parity price as, unlike a traditional bond, it has an embedded –
and valuable even when the bond is not currently “in the money” – option
allowing the investor to convert the bond into shares. As a result, the lower
bound of the convertible price is either the conversion value or the parity
price. For instance, if the parity price were to be higher than the convertible
price, an arbitrage opportunity would arise and investors could buy the bond,
convert it, and sell the shares at a profit until such an opportunity were to be
eliminated. To analyse convertible bonds in greater detail, introducing three
additional tools could be useful: premium, percent premium and break-even
yield advantage. The premium, defined as the di↵erence between the current
bond price and the parity price, captures the additional value of the CB due
to the embedded stock option.

Premium (points) = Current market bond price - Parity price

3This is basically the e↵ective price to be paid per share upon conversion.
4Brennan and Schwartz (1980)[13].
5The parity price is also sometimes referred to as the market conversion price.
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Additionally, the percent premium expresses this relationship in percent-
age terms:

Percent premium =
Value of convertible security

Conversion ratio
· 100

This percentage can then be used to quickly analyse the current behaviour
of the convertible bond. A high percent premium indicates that the convert-
ible is expensive compared to the traditional bond, thus the bond’s straight
value is above the conversion value. This in turn means that the convertible
will behave more as a bond and will be more sensitive to interest rates. Con-
versely, a relatively low percent premium suggests that the conversion value
is higher than the straight bond value meaning the convertible behaviour
resembles more an equity security.

Lastly, the (yield) advantage is a measure of the income advantage from
holding the convertible bond with respect to converting it into stocks. This
advantage is the di↵erence between the straight bond yield against the divi-
dend yield of the underlying stock. Therefore, a positive advantage indicates
a higher bond “carry”6. In other words, ceteris paribus, the higher the yield
advantage, the quicker the investor is repaid for the premium paid for down-
side protection.

To measure the time required for a positive yield advantage to repay
the premium paid7, one can compute the break-even yield advantage. This
measure allows for an easy comparison between the benefit due to the yield
advantage and the premium paid to obtain it. 8

Break-even yield advantage is computed as follows:

Breakeven yield advantage =

Premium (points)
Bond price

Current yield advantage

1.3 Valuation of convertible bonds

According to Ingersoll (1976) [53] 9, in the basic case in which the convertible
bond does not include an early-redemption clause and the conversion option

6In the bond field, the so-called carry refers to the fixed-income the investor gets from
holding the bond. It is basically the coupon income.

7Beware that the break-even yield advantage does not account for the time value of
money, thus providing investors with a rough measure which is still very useful for con-
vertible bonds’ evaluation

8See also Fabozzi and Mann (2010) [37]
9The model presented by Ingersoll in 1976 is an extension of Merton’s (1974)[79] model.

Please refer to the Appendix for additional details.
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can only be exercised at maturity, the CB’s value can be broken down into
its straight debt and equity option components. In such a framework, the
standard Black-Scholes formula for European derivatives can then be used
to evaluate CBs.

Consider a convertible bond which gives the investor, at maturity T , the
right to either receive the fixed income debt repayment at nominal value X or
to convert the CB into newly issued stocks corresponding to the ↵ 10 portion
of the issuer’s common equity. We also assume that shares and convertible
bonds are the only issuing firm’s liabilities and the value of the firm is V .

Since a CB can be viewed as a portfolio consisting of a straight bond and
a call option on equity, we can express its payo↵ at T as:

DT = BT + CT

where BT is the payo↵ of the straight bond component and CT is the
payo↵ of the embedded call option.

The straight bond component of the convertible is given by:

BT = min [VT , X]

that is the minimum between the principal repayment of the debt and the
remaining company value VT in case of issuing company default. This allows
for credit risk to be taken in consideration in the convertibles evaluation, as
ignoring it may result in overvaluing the coupons and principal of the bond.

The equity option component payo↵ is:

CT = max [↵VT �X, 0]

where the bond face value X is to be seen as strike price of a call option on
a stock with value ↵VT .

Combining the two components, it is possible to rewrite the convertible
bond payo↵ as:

DT = min [VT , X] + max [↵VT �X, 0]

Under the standard assumptions of the Black-Scholes model, we can now
apply Black-Scholes formula 11, which allows us to evaluate the CB as the
sum of a risk-free bond and a European call option on a fraction on the
company’s equity 12:

10↵ is also referred to as the dilution factor
11Please refer to the Appendix for additional details on Black-Scholes model
12See also Barone (2004)[8]
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D(V,X, T,↵, �2, r) = B(V,X, T,�2, r) + C(↵V,X, T, �2, r)

By looking at the above, it is possible to see that the value of the con-
vertible bond is influenced by the following six factors:

• Issuing firm value V : an increase in the firm’s value raises the po-
tential reward from both the straight bond component (default risk
drops) and the equity conversion option (raising ↵V ), thus making the
convertible bond more valuable overall.

• Bond face value X (and “strike price” for the call): a higher face
value increases the payo↵ of the straight bond component. However,
as the strike price increases, the conversion becomes less probable and
the value of the call component drops.

• Maturity T : a longer maturity makes the value of the embedded
equity option increase as there is a longer time for the option to be-
come in-the-money. However, bonds with longer maturities face greater
credit risk, which in turn can reduce the value of the straight bond com-
ponent.

• Dilution factor ↵: a greater ↵ raises the bond holder’s share of the
company’s stock upon conversion, thus positively a↵ecting the value of
the equity option component.

• Volatility of the underlying stock price �2: stronger volatility
increases the upside potential of the conversion option, making it more
valuable. If it does not a↵ect the value of the company, it only has
little impact on the straight bond component.

• Term structure of interest rates r: the bond component’s value is
negatively a↵ected by an increase in interest rates while, as implied by
the Black-Scholes formula, r positively a↵ects the call option compo-
nent.

Equivalently to the above formulation, the convertible payo↵ at T can
be written to highlight the dual nature of the security which combines the
downside protection (captured by the minimum function) together with the
potential upside exposure to equity (captured by the maximum function).

DT = min [VT ,max(↵VT , X)]

The above is the Ingersoll’s (1976)[53] model: it provides us with an
easy tool for the evaluation of convertible bonds, and it can be applied for

10



securities with no-early redemption clauses. In real markets, however, CBs
can be callable, meaning that the issuer has the right to buy the securities
back at certain dates and at pre-specified prices. When the issue is called, the
CB’s holder has to either accept the debt repayment or exercise the embedded
conversion right. Hence, the call feature is typically used by issuers to induce
investors to convert their bonds early. Ingersoll (1976) [53] also allowed for
an extension of its own model by defining the optimal call strategy for the
issuer exercise of its call option. That is, the optimal call happens when the
cost of calling the bond is equal to the cost of not calling it or, in other words,
when the call price set by the issuer is lower than the conversion value.

↵V � X

According to this, the breakeven for the issuer occurs when the value of the
issuing company reaches the threshold

V̄ (t) =
X

↵
.

A callable convertible payo↵ at call (t < T ) or at maturity (t = T ) can
thus be written as:

Dt =

8
<

:
min

⇥
Vt,max(↵Vt, Xt)

⇤
, if Vt < V̄ (t) (no call),

max(↵Vt, Xt), if Vt � V̄ (t) (call).

Another widely used approach to evaluate convertible bonds, favoured for
its simplicity, is based on modelling the price of the underlying stock using
a binomial tree. Binomial tree models, which were first introduced by Cox
et al. (1979) [23] for the valuation of stock options, can also be extended
to convertible bonds. These models – like the ones proposed by Milanov et
al. (2012)[81], Ammannet et al. (2001)[4] and Spiegeleer et al. (2011)[93] –
are especially useful as they allow several factors to be included in the model
so as to capture specific features of the convertible bond. For example, in
addition to the regular stock price and interest rates, one could include credit
spreads.

A common implementation proposed by Hull (2022) [51] assumes that
the stock price follows a Brownian motion, with the addition of short-term
default risk. For every short period �t, a (1 � e���t) 13 default probability
is computed. In case the default event occurs, the stock price will drop to

13� is the so-called hazard rate, defined as the probability that the issuer defaults be-
tween period t and t+1, conditionally on no-default events happening before t.
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zero in the following period and the recovery value will be paid to the bond
holder.

This binomial tree is built so that, at every node, there is a pu probability
of an u increase in the price, a pd probability of a downward movement of
size d, and a probability 1 � e���t that the issuer defaults, resulting in the
stock price being zeroed.

This approach then requires the calculation of the value of the convertible
bond at each node, until the value of the final node is determined. This
involves assuming that the bond is not converted at any intermediate node
and adding the present value of future coupon payments on the bond at each
node14.

In a broader sense, convertible bond pricing models are not only valuable
instruments for analyses but are of great importance for the structuring of in-
vestment strategies such as arbitrage and hedging. They are also relevant for
determining the appropriate issue price of newly issued convertibles. Beyond
the models already discussed above, a wide range of alternative frameworks
exist in the literature. A detailed description of these, however, is beyond
the scope of this discussion.

1.4 Corporate issuance: why firms issue con-
vertible bonds

Companies are commonly believed to issue convertible bonds due to the
debt-like but at a lower rate feature of these securities. This indeed can
be especially reasonable for firms characterized by high-risk and/or high-
growth which – logically and traditionally – face higher borrowing costs as
well as di�culties in going public and issuing equity instruments to raise
capital. However, the topic of why companies issue convertible bonds has
been greatly studied, with most capital-structure-choice theories historically
being formulated from the perspective of the issuing company. Most of the
available literature that studies the matter can be divided into four main
theories.

According to the theory proposed by Stein (1992)[94], companies may
issue convertible bonds as they see them as an attractive middle ground be-
tween equity and debt that allows them to not bear the full costs of either
one. Indeed, on one hand, convertible bonds can reduce the adverse selection
costs related to directly issuing equity, while also providing an equity-like fi-
nancing. On the other hand, also the costs of debt issuance are mitigated as

14See also Hull (2022)[51]
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the issuance of convertibles, unlike traditional bonds, may reduce the poten-
tial for financial distress linked to debt. Additionally, when a call provision is
also embedded in the convertible bond and conversion can be forced, convert-
ibles can be seen as an indirect equity issuance, only with a weaker adverse
e↵ect. Such a theory is thus known as the “backdoor equity” and it carries
some useful implications: (1) issuance of convertible bonds usually leads to
a less negative e↵ect when compared to a similar sized equity issue, (2) firms
that are highly-leveraged, highly-volatile and have a large R&D or intangibles
portfolio are the ones that tend to issue convertibles, (3) most convertible
bonds are called and forcibly converted soon after the call protection period
ends.

The second theory is based on the reduction of the agency costs related to
the principal-agent relationship between bond holders and “insiders” 15. This
theory, commonly called the “risk-shifting” hypothesis, states that issuers
prefer convertible bonds as opposed to traditional ones since the agency costs
of issuing the firsts are lower than for the latter ones. In accordance with
this, Green (1982)[45], finds that insiders have incentives to overinvest in
risky projects relatively to safer ones and that such risk incentive problem
can be controlled by issuing convertible bonds. Indeed, these instruments,
thanks to their hybrid nature, reduce the ability of the firm’s management
to exploit the benefits of financing through straight debt.

The third model is proposed by Mayers (1998) [77] and can be considered
similar to Stein’s (1992)[94] as it focuses on information asymmetries. How-
ever, the two theories look at di↵erent kinds of frictions: Stein’s (1992)[94]
models convertibles as a solution to financing constraints at the time of is-
suance related to existing assets, while Mayers’ (1998)[77] theory focuses on
the uncertainty of future financing choices, thus solving possible financing
issues only in the future 16. Mayers (1998) [77] argues that the issuance of
convertible bonds for capital financing provides a solution to the problems
created by the application of sequential financing strategies17 (i.e., raising
capital in multiple stages to match funding with the needs of planned in-
vestments). Some examples of the e↵ects of sequential financing include:
managers may reduce their e↵ort as later funding instalments may never
come; an initial investment that is too low can make the project fail pre-

15Green (1982)[45] refers to “insiders” as those “who wish to maximize the value of their
residual claim while financing operations with debt. The use of value maximization as the
decision makers’ objective ignores distinctions between equity holders and management”.

16See also See also Renneboog (2006) [86]
17Firms carry out sequential financing strategies as they help in controlling management

incentives to over-investing when funds are provided up front for the initial project and
for any other sequential investments in the project.
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maturely; early performance can be deceitfully increased to attract further
investments (Cornelli et al. (2003)[22]) and high issuance costs for sequen-
tial financing may be high due to funds being raised multiple times (Mayers
(1998)[77]). Thus, according to Mayers (1998)[77], firms can issue convert-
ible bonds to fund the initial project, then force their conversion to finance
their subsequent needs without incurring in additional costs of financing and
also reducing the agency costs that arise due to conflicts of interests between
management and debt holders.

According to the fourth theory, the popularity of convertible bonds as
financing instruments is due to their ability to reduce information asymme-
tries in markets. In particular, as firstly demonstrated by Brennan and Kraus
(1987)[12], convertibles allow companies to reveal the private information of
corporate insiders to investors, thus reducing the adverse selection problem
present in markets18. For this reason, they represent an appropriate strat-
egy for capital financing. Furthermore, as later proposed by Brennan and
Schwartz (1988) [14], convertible debt financing mitigates the misalignment
caused by information asymmetries between management and bond holders
in estimating the issuing firm’s risk. According to their expanded theory,
in fact, investors are willing to buy a convertible bond instead of a straight
bond only because its hybrid nature makes it relatively insensitive to the risk
of the issuing company. In particular, thanks to the embedded equity option,
convertible holders are less concerned about management increasing risk to
seek higher returns: while this would decrease the value of the straight bond
component, it would increase the value of the option. CBs can therefore
be issued on terms that look fair to the management, even when markets
are wrongly overpricing the firm’s risk and are requesting a high coupon.
In this way issuance of convertible bonds can serve as a signal of the cor-
rect firm’s perceived risk, thus contributing to the reduction of information
asymmetries.

The four theories presented, even though they do not represent the to-
tality of research conducted on convertible bonds issuance, as demonstrated
by Dutordoir et al. (2014)[30], are to be considered the benchmarks in the
understanding of issuers’ motives. They are, in fact, the only models for
which empirical data has consistently demonstrated validity.

18Companies aim to maximise the di↵erence between the funds raised and their actual
value. In equilibrium, each financing approach is chosen by the least suited firm (Akerlof’s
(1970)[1] ”market for lemons” dilemma). So, by signalling company quality, convertible
securities, as well as junior bonds and bonds with warrants, reduce adverse selection.
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1.4.1 Impact on capital structure and shareholders

Following the discussion on the rationale for convertible bonds issuance, we
now address how they a↵ect capital structure and shareholder value.

Lewellen(1973)[64] sheds light on the dilutive e↵ects of convertible debt
financing. As bond holders exercise their conversion rights, the issuing firm
will provide them with newly issued stocks, thus increasing the number of
shares and reducing the ownership portion of existing shareholders. This
will in turn lead to the reduction of residual earnings of the firm accruing to
existing shareholders. In other words, evidence is provided that ”the most
successful convertible bonds – as properly judged by immediate wealth impact
on present shareholders – are those which are expected never to be converted”.

King (1984) [60] also presents some research on the e↵ect that issuing
convertible bonds has on dilution of equity and firm’s leverage. Firstly, the
study reveals that convertible bonds have a significant equity component,
representing 16.7% of book values and 18.4% of market values, thus un-
derscoring the hybrid role of CBs and highlighting their potential impact
on shareholders’ equity. Indeed, convertibles are shown, through their eq-
uity component, to contribute to the dilution of common equity, with such
dilution being considerable for some firms. This dilutive e↵ect occurs inde-
pendently of the conversion event 19 as it arises from the fact that CBs –
as potentially dilutive securities – embed an equity value in them. This, in
turn, is a cost for shareholders and is represented by the reduction of their
residual interest in the firm’s value. Such a cost, if CBs are correctly priced,
is compensated by the lower coupon paid on convertible vs traditional debt.

However, from a strategic and investor standpoint, dilution should not
be viewed as intrinsically negative. Gillet et al. (2010) [44], argue that,
while existing shareholders can be negatively impacted by the dilution e↵ects
of convertible bonds, their issuance can also provide some positive e↵ects.
First of all, a CB issue does not always result in a detrimental dilution.
Furthermore, issuance may act as a positive signal for investors about the
firm’s intent to restructure liabilities and optimise its debt structure. Finally,
convertible bonds help in generating future value for the company by allowing
it to pursue additional – and potentially profitable – investments.

In conclusion, while CB issuance has a negative dilution e↵ect on stocks,
its extent is not uniform and is critically dependent on the specific conversion
features of the instrument, as previously mentioned. Additionally, other fac-
tors can influence actual dilution such as the firm’s and security’s settlement
policies. These will be presented in following sections.

19The dilution e↵ect due to the possibile conversion of the convertible bonds is the
so-called ”potential dilution”
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1.5 Convertibles strategies

A convertible bond arbitrage strategy is based on identifying the presence of
any market mispricing and taking a position in the security to get a positive
return. As this usually also entails getting exposure to other factors, some
hedging is needed to hold the desired position in the mispriced instrument
while, to the greatest extent feasible, neutralising the risk from all other
sources of exposure.

Keep in mind that convertible bonds arbitrage is only a so-called arbitrage
as it still involves some risk for the investor. Let us consider a case in which a
market undervaluation of a CB is identified and, consequently, a long position
is taken on the mispriced security. In addition to the possible incorrect
mispricing identification, this position is exposed to two other main risks:
movements in underlying stock prices and in interest rates. As this is a long
position, the first source of risk is likely to be hedged by opening a short
position on the stock. The following paragraph will provide a more in-depth
description of this hedging procedure. To hedge the interest rate risk, short
positions in the benchmark government bonds or in interest rates futures
can be taken.20 In particular, such rates risk can be measured through the
e↵ective price duration, also called Price Value of a Basis Point or PV0121.
This measures the bond’s price sensitivity to changes in the benchmark yield
curve, specifically indicating how much the price will shift for a 1 basis point
change in the yield curve. The PV01 can then be used to calculate the hedge
ratio:

Hedge RatioIR =
PV01 of CB to be hedged · Yield beta

PV01 of hedging vehicle

where the Yield beta is defined as the slope coe�cient � from the simple
linear regression of changes in the yield of the bond to be hedged, �yieldCB,
on changes in the yield of the hedging instrument, �yieldHedgeVehicle

22.
Overall, the long position in the CB that we have just described generates

both some inflows and some outflows. Convertible bond coupon payments

20Short positions must be ”covered”, thus implying a stock borrowing procedure. Naked
short positions are not allowed in most markets

21For USD-denominated securities, the Dollar Value Duration or the DV01 is used. It
is the equivalent of the PV01 as it measures the change in dollar value corresponding to a
one basis point change in yield.

22

�yieldCB = ↵+ �yield �yieldHedgeVehicle + ✏
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and rebates23 on the cash collateral provided for the stock lending are some
of the sources of cash inflows. Cash outflows, instead, include dividends on
the shorted shares which must be paid to the securities lender.

1.5.1 Hedging underlying stock risk

Just like for interest rate risk of CBs, it is possible to measure the exposure
that convertible bonds have, through their embedded equity option, to un-
derlying stocks. In particular, as supported by literature (see for instance
Burlacu (2000)[17], Prokop et al. (2024)[84]), stock risk is to be assessed
using the Delta (�) measure. In the context of CBs, the � specifically mea-
sures the sensitivity of the convertible bond price to changes in the underlying
stock price and it can take values between 0 and 1. A Delta close to 1 – thus a
higher sensitivity to stock price changes – indicates that a convertible bond’s
behaviour is similar to that of equity, whereas a value closer to 0 implies that
the CB is more debt-like.

The Delta introduced above is the stock option Delta and it is derived
from the well known Black and Scholes’ (1973) [11] model for option pric-
ing, later adjusted by Merton (1973)[78] to account for continuous dividend
payments. It can be mathematically expressed as:

� = e��T ·N
 
ln S

K + (r ��+ �2

2 ) · T
�
p
T

!

where S is the current stock price, K is the conversion price, � is the continu-
ously compounded dividend yield, r is the continuously compounded risk-free
rate, � is the annualized stock volatility, T is the time to maturity, and N(·)
is the cumulative standard normal distribution.

In order for the stock risk to be hedged, a Delta neutral portfolio of
convertible bond positions and stock positions must be constructed. The
Delta neutrality implies that the long and short positions in the portfolio
are so as to eliminate any exposure to the stock price movements. For the
portfolio to be Delta hedged, for each long position on a CB, the investor
has to open a short position on a number of shares given by:

NShortStocks = � · Conversion Ratio

where � is the Delta of the convertible bond.
23Shares to cover short positions are borrowed according to a securities lending agree-

ment which usually includes some collateral posting. Collateral is often constituted of cash
or marketable securities and provides the borrower with a rebate on its reinvestment.

17



Such NShortStocks can also be referred to as a hedge ratio for the stock
component of the convertible bond (Hedge RatioEq).

However, the arbitrage setup is not fixed, it varies over time. As the
stock price rises and approaches the conversion price, the Delta measure of
the convertible bond will increase, thus pushing the investor to short more
underlying stocks to maintain the portfolio Delta neutrality. The opposite
holds as the stock price falls.

1.6 Conversion and settlement

Having defined the structural features, the valuation methodologies and the
strategic applications of convertible bonds, it is useful for the purpose of
this study to examine how investors exercise their conversion rights and how
settlement of convertible bonds is carried out.

1.6.1 Mechanics of conversion. ITM, ATM, OTM

Convertible bonds, thanks to their hybrid nature, present a unique payo↵
structure that combines aspects of both equity and debt. To understand the
CBs behaviour it is useful to plot the convertible’s price against the level of
the underlying stock as in Figure 1.1.
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Figure 1.1: Boundaries on convertible price: bond floor and conversion value.
Source: De Spiegeleer et al. (2011) [93]

From this, two key features are highlighted: the premium and the con-
version value24.

For lower stock prices, the premium increases; while for higher ones, it
decreases thus leading to the convertible price converging to the conversion
value. This positive convexity (also measured by the Gamma25 of the CB)
guarantees upside equity exposure, while the bond floor serves as a protection
against downward movements.

The graphed behaviour, however, can vary from reality. In case of a sharp
stock price drops, the issuer’s credit worthiness may deteriorate, making the
bond floor decrease and pushing the convertible’s value towards the conver-
sion value and, in some specific cases, creating zones of negative Gamma.
This is illustrated in Figure 1.2.

24In Fabozzi (2020)[36], the conversion value is referred to as Parity. However, to avoid
confusion with the bond parity price, the term conversion value is used.

25The Gamma (�) of a convertible bond is the same as an option’s Gamma. It is a
measure of the Delta (�) sensitivity to changes in underlying stock price. For additional
details on the so-called Greeks, please refer to the Appendix
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Figure 1.2: Profile of convertible, where the bond floor is a↵ected by a low
share price. Source: De Spiegeleer et al. (2011) [93].

According to Figure 1.2., the convertible bonds’ behaviour can be divided
into 4 main categories: distressed debt, out-of-the-money, at-the-money, and
in-the-money.26

Distressed convertibles may trade below the theoretical bond floor, having
lost the majority of their premium, and trading near conversion value. These
convertibles, due to their high Gamma, are very equity-like. This means
that small changes in underlying stock result in larger Delta changes. In
contrast with the other phases where the bond floor provides some downward
protection, for distressed convertibles credit spreads27 increase rapidly.

Out-of-the-money convertibles are the ones which present a conversion
value much higher than the market stock price. Their payo↵ is mostly bond-
like and it is influenced by yield curves and changes in interest rates; their
Delta is between 10% and 40%. At this point, the investment premium may
drop to 15% or less, getting closer to the bond floor, while the conversion
premium is typically above 50%.

At-the-money convertibles, which are also referred to as balanced con-
vertibles, present the highest convexity. Their Delta, which ranges between
about 40% and 80%, shows a balanced sensitivity to changes in fixed-income

26De Spiegeleer et al. (2011)[93], Fabozzi (2020) [36]
27From Figure 1.2. it is very easy to see how much the di↵erence between the bond

floor value and the CB value increases as stock prices fall under a certain threshold. This
di↵erence is the credit spread.
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dynamics and to equity price movements. ATM convertibles also have an
investment premium of 15% to 25% and a conversion premium of 15% to
40%.

Finally, convertibles are said to be in-the-money when the stock price rises
significantly above the conversion value. Indeed, their behaviour is strongly
correlated to equity, as convexity drops and their Delta rises above 80%. In
particular, these instruments show an investment premium greater than 40%
and a conversion premium at 15% or lower, and are likely to be converted
by bond holders.

1.6.2 Settlement types

A convertible bond’s settlement-method specifies the way in which the bond
holder will be paid upon exercise of the equity option embedded in the secu-
rity. There are three main categories of settlement for convertibles: physical,
cash, and combination settlement.

In a physical settlement, physical stocks of the issuing company are deliv-
ered to the investor, based on the conversion ratio of the convertible bond.
Any fractional shares, which cannot be delivered, are remunerated in cash to
the bond holder. As the CBs physical settlement-method, however, requires
the issuance of new stocks, it has a strongly dilutive e↵ect on the underly-
ing stocks’ value for the existing shareholders. Building on this, in recent
years, issuers have developed some specific contract designs that mitigate di-
lution while also keeping the benefit of a lower coupon vs traditional bonds.
These contract innovations have been studied by the literature. For instance,
Korkeamaki (2005)[61] analyses the inclusion of soft and hard call features,
Marquardt and Wiedman (2005)[75] study the use of contingent conversion
features, finally, Henderson and Zhao (2014)[50] focus on concurrent trans-
actions.

Another notable antidilutive innovation is represented by cash settlement
features, which were investigated by Lewis and Verwijmeren (2011)[67]. Cash
settlement involves the cash payment of the conversion value to the bond
holder. Such conversion value is computed upon conversion based on the
market price of the stock that would have been delivered if settlement was
physical (the value is usually averaged over a short time frame called obser-
vation period, so that short-term fluctuations are smoothed out).

Finally, combination settlement is a hybrid between the two previously-
described settlement-methods. It involves splitting the conversion amount to
be delivered to the bond holder between cash and stocks. A popular variant
of this approach is net share settlement in which the bond holder receives
the principal repayment of the convertible’s fixed income component in cash,
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while any excess value above this is delivered in shares.

1.6.3 Arbitrage with di↵erent settlement types

The type of settlement at conversion has a significant impact on the arbitrage
activity involving convertible bonds. Investors having a short exposure to
the underlying shares of physically settled notes, to maintain a delta-neutral
hedge, will convert the CB and use some of the received shares to close out
their positions. Any excess stock will then possibly be sold on the market
or held. Furthermore, if an investor anticipates receiving more shares than
those needed to cover the short position, an additional hedging strategy may
be implemented against the stock price fluctuations happening in the period
between the conversion date and the delivery date. This is achieved by short
selling on the conversion date exactly the number of stocks that will be
received (on delivery date) in excess of the ones needed for the CB arbitrage
strategy. 28

In case of cash settlement, the bond holder receives cash based on the
volume-weighted average price (VWAP) of the underlying stock over a pre-
determined multi-day observation period just before the so-called ”convert-
ible until date”. Thus, in order for the arbitrageur to hedge its position,
he/she has to buy shares on the market. This, however, is done in a way
that minimizes exposure to the stock price fluctuations over the observation
period: the daily stock purchases are thus structured so that the average
price paid approximates the VWAP. By following this strategy, the investor
eliminates the risks entailed by price movements as on days of upward move-
ment, the price paid for the purchase will be higher but so will be the cash
amount received upon settlement.

Also in the case of combination settlement, the investor will follow a
similar strategy by making stock purchases on the market throughout the
observation period. The considerations on the amount of shares to be bought
will however be di↵erent, as in this case the investor expects to receive also
some physical shares upon settlement, which can be directly used to close
the short position. 29

28As both the sale and the conversion transactions will be settled on a t+2 basis, in
this way the investor locks in the trading price on conversion date while delivering the
stocks upon conversion settlement date. If settlement also includes cash or combination
provisions, this process becomes more complex.

29See also Rodgers and Banghai, Latham and Watkins (2024)[87].
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1.7 Market participants

Due to the complexity of the securities, the convertible bonds markets are
dominated by specialised investors. According to Fabozzi (2012)[35], the
majority of holdings have historically been made up of convertible arbitrage
hedge funds and dedicated outright (long-only) convertible bond funds, which
together have accounted for at least 75% of market and secondary flows
during the period 2002-2012. The appeal of convertibles is mainly due to the
positively convex payo↵ that characterises them, thus minimising losses in
volatile markets while profiting from the upside pressure of equity rallies.

1.7.1 Convertible arbitrageurs: hedge funds

Hedge funds are particularly large players in the convertible bonds market.
They became the market leaders for convertibles in the late 1990s, and by
2008, according to Fabozzi (2012)[35], controlled a similar percentage of own-
ership and about 80% of daily trading volumes. However, the 2008 global
financial crisis caused a major decline in the convertible arbitrage hedge fund
market, as many participants were forced to leave due to funding and delever-
aging issues. In the crisis aftermath, according to Masters (2009)[76] , hedge
funds accounted for less than half of the purchasers of new convertible bond
issues, highlighting the extent of their retrenchment. Despite this slump,
in 2012, these investors still accounted for between 50% and 75% of daily
trading volumes and about 40% of convertible bond ownership.

Hedge funds focus on convertible bonds arbitrage with the aim of achiev-
ing a high information ratio for their fund, while also producing returns that
have a low correlation to the stock market. Their intense activity in this
market can be justified by the fact that convertible bonds’ embedded eq-
uity option is often undervalued, allowing them to profit from large stock
price changes. In order to maximise the benefits of the convertibles’ con-
vexity, hedge funds usually focus on convertibles issued by companies with
volatile stocks and for which the stock price is between 80% and 130% of the
conversion price.

The main risk in a Delta-hedged convertible bond position is the residual
credit-spread or default exposure. To hedge such risk, credit default swaps
(CDS) are usually bought. While the use of CDS reduce the carry of the
position, they o↵er a protection against default events and credit-spreads
widening too much. However, in practice, convertible arbitrageurs typically
rely only on equity hedges, except for highly stressed issuers. They take
advantage of the convertible bond’s convexity and positive Gamma charac-
teristics, while dynamically changing the hedge ratio to minimise the residual
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credit exposure.

1.7.2 Dedicated outright convertible bond funds

In addition to convertible arbitrage hedge funds, another large category of
convertible bond investors is funds that focus on managing portfolios of con-
vertible bonds on an outright, or unhedged, basis—typically against a con-
vertible bond benchmarking index. Indeed, according to Fabozzi (2012)[35],
in the early to mid-1990s, these ”outright players”, which included both
equity-focused investors and specialised convertible bond funds, dominated
the market. However, as convertible bonds became more and more incorpo-
rated into hedge fund strategies, their market share dropped to just roughly
10–20% by 2005. As the hedge fund industry shrank and leverage was dras-
tically cut after the 2008 financial crisis, outright investors once again gained
traction. According to Fabozzi (2012)[35], by 2010, 15–20% of ownership
and daily trading volumes were made up of dedicated outright funds. Even
though outright funds evaluate some similar factors to arbitrageurs when
selecting convertible bonds, their performance will be more influenced by
their views on a given company’s equity valuations. In contrast to arbitrage
funds, they typically favour issuers with more stable fundamentals and focus
on convertibles with a ”balanced” equity sensitivity, where the underlying
stock price is between 80% and 120% of the conversion price. At the port-
folio level, outright funds manage large exposures to credit, equity, interest
rate risk, and equity volatility. Usually, equity risk is the main factor influ-
encing performance, but credit risk is also very important. In contrast, due
to the common short duration of CBs, interest rate risk and equity volatility
are typically less significant, with the exception of extremely stable market
conditions.30

30Fabozzi (2012) [35].
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Chapter 2

Literature Review

Building on the core concepts covered in the previous sections, this chapter
examines the body of research on the reaction of financial markets to convert-
ible bonds. The literature on convertible bonds has generally developed along
two main lines: empirical studies of equity market reactions at issuance and
pricing models attempting to capture the hybrid nature of these securities.
As the research most relevant for this thesis focuses on market responses to
issuance and conversion events, the following review will focus on event-study
evidence. It will specifically look at how stock prices and trading activity are
impacted by convertible bond announcements and issuances, as well as how
arbitrage tactics and settlement procedures influence these results.

2.1 Event studies of convertible bonds

As event studies enable researchers to measure the extent to which equity
markets take into account information about issuance and conversion events,
they have been extensively used in the analysis of convertible bonds. Because
convertibles are hybrid securities that involve intricate relationships between
debt and equity holders, this approach is especially appropriate for them.
Particularly, the literature in this field has mostly examined the longer-term
performance of issuing firms as well as the short-term stock price responses to
the announcement of new issues. Another line of inquiry looks at how trading
volumes, settlement features, and arbitrage activity influence markets. When
taken as a whole, these studies o↵er valuable insights into how convertible
financing decisions signal and how financial intermediaries influence stock
price dynamics. A more thorough review of this literature is provided in
the following sections, with an emphasis on the e↵ects of announcements
and issuances, long-term performance, and the function of arbitrage and
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settlement-mechanisms.

2.1.1 The announcement and issuance e↵ects for con-
vertible bonds

One of the most studied topics in the field of convertible bonds is the ef-
fect of convertible bonds issuance on the underlying stocks. Most of this
large body of existing literature converges on the fact that the announce-
ment of convertible bond issuance by companies is associated with negative
abnormal returns. Consistent with the pecking order and adverse selection
hypotheses thought by Myers et al. (1984)[83], Dann et al. (1984)[24] and
Mikkelson et al. (1986)[80] argue that US financial markets generally view
CB issuance as a negative signal. When management believes the stock is
overpriced, convertible bonds may represent a more attractive capital-raising
choice. Should this hold and/or markets were to reach consensus on this view,
stock prices would likely be driven down by sell-o↵ pressures. Indeed, Dann
et al. (1984)[24] report average abnormal stock returns of -2.31% during
the announcement period while Mikkelson et al. (1986)[80] found a -1.97%
change in issuers’ stock prices. An exceptional result is to be found in Fields
and Mais (1991)[42] who looked at privately placed convertible debt and
documented a +1.80% average abnormal reaction to convertibles issuance.

However, convertible bond issuance announcements have been proven to
have diverse e↵ects on other non-US markets. For instance, Kang and Stulz
(1995)[57] show that issuance of convertibles in Japanese financial markets
has been linked to positive abnormal returns of underlying stocks. Roon and
Veld (1998)[28] also find significantly positive announcement impact at CB
issuance in the Dutch market. In French markets, results contrast depend-
ing on the size of the sample and the methodology applied. While Hamon
and Jacquillat (1992)[48] report negative market responses, Maati-Sauvez
(1998)[73] finds no significant impacts and Burlacu (2000)[17], by controlling
for debt and equity components, shows positive abnormal returns.

Additionally, since the convertibles’ specific o↵ering terms – like the
coupon rate, o↵ering price, and conversion ratio – are usually communi-
cated at issuance rather than announcement, markets may also exhibit ab-
normal reactions at issuance. Dann and Mikkelson (1984)[24] support this
view, showing that common stockholders encounter negative abnormal re-
turns both upon the date of announcement and of issuance for convertible
bonds. Nonetheless, existing studies on CBs present less consistent findings
for issuance e↵ects than for announcement responses. According to Prokop
et al. (2024)[84], literature on US markets shows on average ex-financials
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CAARs equalling to -1.03%, while Ammann et al. (2006) [2] reports a 0.40%
on average for European markets (specifically Germany and Switzerland)1.

There are however conflicting studies on the statistical significance of
CAARs, with the majority of the literature presenting significant and neg-
ative CAARs (for instance, see Dann and Mikkelson (1984)[24], Mikkelson
and Partch (1986)[80], Billingsley et al. (1990)[10], de Jong et al. (2011)[27],
de Jong et al. (2012)[26]) while some others reporting the non-significance
of CAARs (Arshanapalli et al. (2004)[5], Ammann et al. (2006)[2]).

Furthermore, several researchers examine the key drivers of the cumula-
tive abnormal returns associated with the convertibles’ issuance. In partic-
ular, according to Janjigian (1987)[55], the market reaction to CBs issuance
is negatively related to the equity component of the security. Jen et al.
(1997)[56], Burlacu (2000)[17], Ammann et al. (2006)[2], Loncarski et al.
(2008)[71], de Jong et al. (2011)[27], and de Jong et al. (2012)[26] support
this finding. CARs around the announcement date are also negatively related
to time to conversion, as shown by Davidson III et al. (1995)[25].

Additionally, Jen et al. (1997)[56], Lewis et al. (1998, 1999)[65][66],
Burlacu (2000)[17], Chang et al. (2004)[20], and de Jong et al. (2011)[27]
present evidence that CARs are higher for growth companies and more lever-
aged firms. With regards to credit rating, the body of research does not con-
verge: Jen et al. (1997)[56] report higher CARs for speculative grade bonds,
while Lewis et al. (1999)[66] presents evidence that markets react more neg-
atively to convertible debt o↵ers from non-investment-grade firms. Another
point of disagreement is about stock return volatility as, while Dutordoir
et al. (2016)[31] argue that CARs are negatively related to it, Marquardt
and Wiedman (2005)[75] and Suchard (2007)[95] find evidence of a positive
relation. The latter two are in accordance with Chang et al.’s (2004)[20]
statement that firms with higher ex-ante volatility in their stock returns face
higher uncertainty about their cash flows, thus incurring in larger costs of
financial distress.

Also, according to the existing literature, cumulative abnormal returns
greatly benefit from better market performance (Ammann et al. (2006)[2], Li
et al. (2016)[68]), higher profitability (Marquardt and Wiedman (2005)[75]),
higher market volatility (Dutordoir et al. (2016)[31]), dividend payments
(de Jong et al. (2012)[26], Loncarski et al. (2008)[71]), less diversified firms
(Chang et al. (2004)[20]) and tax benefits (Dutordoir and van de Gucht
(2007)[33], Marquardt and Wiedman (2005)[75]).

There are inconclusive findings on issue size, issuer size, and financial

1The restriction of the analysis to only Germany and Switzerland causes the research
to ignore larger, EU-wide contexts
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slack. While Kang et al. (1996)[57], de Jong et al. (2012)[26], Dutordoir
et al. (2016)[31], and Li et al. (2016) find evidence of issuer size having
a negative impact on CARs, Arshanapalli et al. (2004)[5], Marquardt and
Wiedman (2005)[75] find the opposite e↵ect.

2.1.2 Price impact and arbitrage opportunities at is-
suance

A similar line of research focuses on how the issuance of convertible bonds is
linked to arbitrage opportunities. According to Loncarski et al. (2009)[72],
the participation of hedge funds in convertible arbitrage can amplify the
short-term negative stock price movements by opening a short position on the
underlying equity to hedge their convertible position. This microstructure-
based process may help explain the magnitude of the downward pressure on
stock prices upon CB issuance. This idea is supported by Hackney (2020)[47].
Furthermore, Choi et al. (2010)[21] study the possible role of arbitrageurs
as capital suppliers in convertible bonds issuance and demonstrate that the
supply of capital from arbitrageurs has a major impact on convertible bond
issuance, with issuance sharply declining during the 2008 short-selling ban.

Additionally, according to Yildiz (2018) [98], arbitrage activities have not
only a short-run impact, but also a↵ect stock price movements in the long-
run.

Furthermore, by building a simulated arbitrage portfolio, Hutchinson and
Gallagher (2010)[52] investigate the risk characteristics of convertible bond
arbitrage hedge funds. They demonstrate that simulated portfolio have the
same statistical characteristics of hedge fund indices (e.g., negative skewness
and excess kurtosis), and that default risk, term-structure risk, and excess
return are the major drivers of returns. Their findings also show that con-
vertible bond arbitrage funds typically have modest abnormal risk-adjusted
returns, and that the performance of the funds is heavily reliant on stable
market conditions.

2.2 The impact of settlement-mechanisms in
prior research

While most of the body of research has focused on pricing e↵ects, announce-
ment and issuance reactions in the market and arbitrage activity, there has
been less attention towards the conversion, settlement and maturity of con-
vertible bonds. This is also linked to the fact that convertible bonds have
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typically not survived to their claimed maturity, with Asquith (1995)[6] re-
porting that more than 90% of his raw sample was either recalled, repur-
chased or retired around a decade after issuance. Also Korkeamaki and
Michael (2013)[62] report that around 25% of their raw sample had to be
removed as it was impacted by M&A proceedings, while in Grundy and Ver-
wijmeren’s (2016)[46] study almost one-third of the bonds were called early,
and fewer than 10% of their sample made it to maturity. Due to this, one
of the few available studies on the topic was carried out by Gatti and Sperl
(2024)[43], who o↵er an analysis of the impact of cash-settled convertible
bonds at maturity. They argue that at settlement, in contrast with physical
settled CBs which often present negative abnormal returns, cash-settled con-
vertibles present positive abnormal returns for the underlying stocks. This
phenomenon can be attributed to the intense market trading activity carried
out by arbitrageurs and option dealers in the period before the CBs’ settle-
ment, which in turn leads to increased trading volumes and lower equities
short-interest.

2.3 Gaps in current research

By reviewing the current literature, it can be easily noticed that a number
of areas are still lacking in development. Firstly, the impact of settlement-
mechanisms on market outcomes has not been thoroughly examined. Al-
though there has been general discussion of convertible contract design, vir-
tually no research has specifically examined the impact of cash versus physical
(or combination) settlement at maturity.

Additionally, not enough research has been done on the conversion/maturity
phase itself. It is unclear how markets will handle the concentrated stocks
trading flows and hedging adjustments that take place as bonds get closer to
their final conversion date.

In addition, current research rarely establishes a settlement-specific con-
nection between hedging activity and observable market metrics like trading
volume spikes, abnormal returns, or short-interest dynamics. Even though it
does not distinguish between contracts where hedges are crucial in the mar-
ket (cash settlement) and those where share delivery (physical settlement)
enables positions to be closed without involving significant transactions, the
arbitrage literature does document general hedging behaviour.

Lastly, despite the growing use of cash and net-share settlements in US-
markets, there is little empirical data regarding their e↵ects. This creates
a gap in the knowledge of how contractual design decisions can a↵ect price
behaviour and liquidity around maturity, both academically and practically.
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Chapter 3

Hypotheses development

The existing literature that has just been introduced has primarily focused
on announcement and issuance e↵ects, with the end of life phase and the
function of settlement-mechanisms remaining relatively understudied, as pre-
viously pointed out. This chapter fills in these gaps by formulating a series of
hypotheses intended to examine the ways in which various settlement clauses
a↵ect market outcomes as convertible bonds get closer to the ”convertible un-
til” date. The three observable aspects of equity market activity—trading
volumes, abnormal stock returns, and short-interest—that are specifically
connected to arbitrageurs’ hedging behaviour are the focus of this study.
These hypotheses are based on well-established theoretical frameworks on
arbitrage and price pressure, as well as more recent empirical findings like
those of Gatti and Sperl (2024)[43].

3.1 Hypotheses

• H1: Trading volume increases significantly in the days before the ”con-
vertible until” date, and this increase is larger for cash-settled convert-
ibles than for physically settled ones. Trading volumes increase more
under cash and net share settlements.

• H2: Around the final conversion/maturity date, stocks of firms with
cash-settled convertible bonds exhibit stronger abnormal returns than
firms with physically settled convertible bonds, followed by a more
pronounced reversal in the days after.

• H3: For cash-settled convertible bonds, short-interest drops before ma-
turity, but it remains relatively stable for physically settled convertibles.
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3.2 Rationale

3.2.1 H1 - trading volume

Settlement-mechanisms of convertible bonds significantly influence the ar-
bitrageurs’ hedging strategies as convertible bond’s ”convertible until” date
approaches. In order to preserve delta neutrality, convertible arbitrageurs
usually maintain a long position in the bond and a short position in the
underlying stock (Burlacu (2000)[17]). These hedges need to be dynami-
cally modified as the bond approaches its convertible date (Loncarski et al.
(2009)[72]) and the delta of the convertible bond changes. In particular, in
the case of cash-settled convertibles, arbitrageurs must repurchase stock on
the market prior to settlement as they are unable to rely on receiving shares
at settlement to cover short positions. As this creates a buying pressure,
traded volumes may rise above average. It is possible that similar dynamics
may a↵ect net-share and combination settlements as these mechanisms do
not provide arbitrageurs with su�cient shares to cover their short positions,
thus pushing them to engage in market activity.

This hypothesis is consistent with theory. According to Hull (2022)[51],
the delta of derivative positions becomes more sensitive as maturity draws
near, necessitating more frequent rebalancing. This suggests that arbitrageurs
need to buy/sell more of the underlying equity as the convertible bonds ap-
proach maturity.

3.2.2 H2 – abnormal returns and reversals

Stock prices are significantly impacted by the hedging flows that cause varia-
tions in trading volume. Since no physical shares are delivered in cash-settled
convertibles, arbitrageurs must repurchase stock on the open market prior
to the maturity date in order to replicate the settlement value. Stock prices
experience brief upward pressure as a result of this process. In contrast,
arbitrageurs can use the delivered shares to close their short positions in
physically settled convertibles, limiting price distortions and removing the
need for significant open-market transactions.

The price-pressure hypothesis, which states that predictable buying can
influence prices in the short term even when the market fully anticipates
the information, theoretically explains this mechanism (Harris and Gurel
(1986)[49]). According to Kaul et al. (2000)[58], inelastic demand curves
for stocks suggest that short-term supply and demand imbalances have the
potential to push prices above fundamentals. However, arbitrage is expen-
sive and imperfect, according to the limits-to-arbitrage framework (Shleifer
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and Vishny (1997)[92], Wurgler and Zhuravskaya (2002)[97]), so these devia-
tions cannot be arbitraged away entirely. Hedging activities related to cash-
settled convertibles should therefore result in brief but quantifiable abnormal
returns. This latter dynamic is also supported by empirical research: Gatti
and Sperl (2024)[43] demonstrate that cash-settled convertibles in particular
produce abnormally high trading volumes prior to maturity, while Loncarski
et al. (2009)[72] document that hedging activity surrounding convertibles
influences market activity.

3.2.3 H3 – short-interest

In order to preserve delta neutrality, convertible bond arbitrage usually en-
tails holding a long position in the bond and a short position in the underlying
stock (Burlacu (2000), Loncarski et al. (2009)). The bond’s settlement type
has a direct impact on how this hedging is carried out.

Arbitrageurs cannot rely on getting shares at maturity for cash-settled
convertibles. Rather, near maturity, they must repurchase stock on the open
market to cover their short positions. A decrease in short-interest should be
the outcome of this phenomenon.

In contrast, arbitrageurs anticipate receiving shares at maturity for phys-
ically settled convertibles, which they can use to close their short positions.
As a result, the short-interest level of CBs settled as such should stay rela-
tively stable since there is little reason to unwind hedges beforehand.

For cash settlement, this expectation is supported by empirical studies:
Gatti and Sperl (2024)[43] find a significant decrease in short-interest prior
to maturity for cash-settled convertibles.
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Chapter 4

Data and sample

4.1 Sample construction

The sample is constructed to obtain a dataset that can be considered as
representative of US convertible bonds with the following features:

• Pricing date since year 2000 (January 1st, 2000)

• Maturity date no later than 2024 (December 31st, 2024)

• Issued amount greater than USD 50.00 million1

• Amount outstanding at the ”convertible until date” greater than USD
50.00 million

• If physical or combination settled, shares delivered must be the issuer’s
(neither a basket of shares, nor ordinary shares of a third party)

• The underlying stock traded near the conversion price at the beginning
of the event window (convertible bond is ”near-the-money”)

Following Gatti and Sperl (2024)[43], this initial raw sample is obtained
from Bloomberg Terminal using the Fixed Income SRCH function. In par-
ticular, the following characteristics are extracted for each convertible secu-
rity: (security) ticker, issuer, company ticker, issuance date, ISIN, description
notes, CUSIP, seniority, conversion price, conversion ratio, ”convertible until
date” (the date by which it is possible to exercise the conversion option),

1Not all convertible bonds in the sample are denominated in US Dollars. Despite this,
all data was downloaded in US Dollars to allow for an easier comparison between the
convertible bonds’ issues.
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maturity, country/territory of risk, amount issued, coupon, default (Y/N),
Bloomberg Industry Classification Standard (BICS) level I and level II2.

This initial raw sample consists of 1,463 convertible bonds.
The convertible bonds for which the exercise of the embedded conversion

option is mandatory (5 items), and those with embedded call and put options
(338 bonds) are removed from the sample. Convertible bonds that defaulted
(57 items) are also taken out of the sample.

Of these remaining 1063 convertible bonds, 352 were issued by firms in
the financial industry (Bloomberg Industry Classification Standard (BICS)
level I = ’Financials’). These were removed from the sample. This choice
is in line with most empirical research on convertible bonds, which generally
excludes financial institutions due to their structurally di↵erent regulatory
framework and balance sheet composition. Lewis et al. (1999)[66], for exam-
ple, do not include financials because their leverage and issuance motivations
are very di↵erent from those of industrial firms. In their study, Ammann et
al. (2006)[2] adopt an analogous approach, eliminating utilities and finan-
cials to preserve sample homogeneity. Similarly, in their US dataset, Duca
et al. (2012)[29] eliminate issuers with SIC codes that correspond to utili-
ties (4900–4999) and financials (6000–6999), highlighting how these sectors’
regulatory restrictions and debt structures make them less comparable to
industrial issuers. In their cross-country comparison, Li et al. (2016)[68]
also emphasise that non-financial issuers are a fundamentally di↵erent group.
Thus, overall, this exclusion of financial institutions is a common practice
in the literature, particularly in US samples, as confirmed by Rahim et al.
(2014)[85] in their analysis of 15 convertible bond event studies. Furthermore,
my dataset covers the years of the 2007–2008 financial crisis, when financial
issuers and their stocks were greatly impacted by other much stronger fac-
tors than the conversion of CBs. Indeed, many convertible bonds issued by
banks and other financial institutions during this period were either linked
to M&A proceedings or recapitalization e↵orts, and/or many of these issuing
firms were later bought out or filed for bankruptcy soon after they repaying
their bonds. Including this data would therefore add event-specific noise that
might bias the results. The reliability and representability of the sample is
thus further strengthened by excluding these companies.

On the other hand, utilities are not excluded from the sample used in

2”Bloomberg classifies companies by tracking their primary business activities as mea-
sured by their primary source of revenue; it then groups them together according to market
based industries. Members of groupings should exhibit similar behaviour in market cycles
and should be correlated. Each company is reviewed at least once a year and following sig-
nificant changes such as an M&A.” See also Bloomberg, Bloomberg Global Equity Indices
Methodology, Appendix X: Bloomberg Industry Classification System (BICS)
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this study. While some studies, like Ammann et al. (2006)[2] and Duca
et al. (2012)[29], eliminate both utilities and financials, their arguments
for doing so are not as strong as those for financials. First, as shown in
the Table 4.3 which will be later presented, utilities only make up a very
small portion of my final dataset – just 1 out of 153 bonds, or 0.65%. The
overall statistical results cannot be materially distorted by utilities because
of their small weight. Second, utility companies do not issue convertibles for
regulatory capital purposes like financial institutions do. Instead, they do so
for standard corporate financing purposes like managing capital structure or
funding investment programmes. As a result, their issuance motivations are
similar to those of service and industrial companies than banks or insurers.

After removing financials, the raw sample contains 711 observations.
Twelve bonds were represented twice in the sample3: duplicates were re-
moved (6 items).

From these remaining 703 convertible bonds issuances, I removed instru-
ments that did not meet the criteria for inclusion in the final sample. Specifi-
cally, were excluded CBs that became convertible into shares of other compa-
nies during their life (5 items), became exchangeable (13 items), credit-linked
notes (2 items), contingent convertibles (CoCo) (1 item), promissory notes
(1 item), an issue settled long after maturity (1 item), bonds issued in the
context of bankruptcy procedures (2 items), a bond for which maturity was
subsequently changed (1 item), an issuance in Canada (1 item).

Additionally, for ten (10 items) bonds it was not possible to find inden-
tures.

For bonds in the sample of 668 convertible bonds, the 10-K forms, com-
pany announcements and other SEC documents are collected from SEC
EDGAR (full search) database, Bloomberg and issuers’ websites. These are
then used to gather information on the settlement type of the bonds, (if any)
repurchases of partial or full issued amount, impacts of mergers and acqui-
sitions on the bond. Within this sample, 302 convertible bonds were found
to have an outstanding amount near maturity below USD 50.00MM 4. These
bonds were excluded from the final dataset.

Additionally, 43 issuers were a↵ected by mergers and acquisitions that
completely changed the structure of the company, thus changing the un-
derlying stock and all characteristics of the convertible. This caused the
exclusion of additional 47 convertibles from the sample.

3Bloomberg for these items divided the A class common share and the ordinary common
share in two lines despite the amount reported in each of the lines was the total amount
issued for both of the share classes.

4Early conversions, buybacks, and exchanges frequently cause the outstanding amounts
to decline.
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Finally, to the remaining bonds, I apply a near-the-money5 screen based
on equity moneyness around each bond’s ”conversion-until” date to focus on
bonds for which conversion was economically significant. In particular, for
each CB i, having conversion price CPi, moneyness is computed as

mt =
St � CPi

CPi
,

where St is the equity market closing price on the trading day corresponding
to the beginning of the event window. Then CBs are classified according to
moneyness as: 8

>><

>>:

ATM if |m|  0.02,

ITM if m > 0.02,

OTM if m < �0.02 .

After removing OTM bonds, the final sample includes 153 US near-the-
money (NTM) convertible bonds.

Table 4.1 below summarizes the sequential filters applied in the sample
construction, starting from the raw dataset, excluding issues based on instru-
ment characteristics, issuer type, or data availability.

5Since the equity delta and the consequent hedge rebalancing demand of convertibles
rise sharply when the CB trades near ATM (Hull (2022)[51]), conversion-related hedging
and price-pressure e↵ects are most noticeable when the stock price is close to (or slightly
above) the conversion price (Choi et al (2010)[21]). Also, the exact at-the-money condition
is susceptible to bid-ask spreads, microstructure noises and adjustments. While still being
economically orientated, the use of a narrow NTM band enhances classification and sta-
tistical power (Brown and Warner (1985)[16]); Campbell, Lo, and MacKinlay (1997)[18];
MacKinlay (1997)[74]). In line with this logic, I do not include deep OTM bonds that are
not likely to undergo conversion-driven hedging flows.
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Table 4.1: Sample selection process

Step Remaining convertible bonds

Raw sample 1,463
– minus mandatory conversion 1,458
– minus call/put embedded 1,120
– minus defaults 1,063
– minus financial issuers 711
– minus repeats 703
– minus special types6 678
– minus missing indentures 668
– minus outstanding < 50MM 366
– minus M&A a↵ected companies 319
– minus deep-OTM convertible bonds 153

Final sample 153

As a point of comparison, Rahim et al. (2014)[85] list 15 event studies
on the announcement impact for US convertible bonds in a meta-analysis
of event studies linked to convertible bonds. According to this, the median
sample size is 132. Thus, compared to existing event studies on the an-
nouncement e↵ect for US convertible bonds, my revised sample size (n =
153) presents a large enough number of observations.

The composition of the final sample is illustrated below in Table 4.2.
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Table 4.2: Distribution of near-the-money convertible bond issuances by year

Year of issuance Count Percentage (%)

2003 1 0.65
2005 1 0.65
2006 8 5.23
2007 10 6.54
2008 5 3.27
2009 25 16.34
2010 16 10.46
2011 11 7.19
2012 7 4.58
2013 12 7.84
2014 13 8.50
2015 2 1.31
2016 8 5.23
2017 13 8.50
2018 8 5.23
2019 9 5.88
2020 3 1.96
2022 1 0.65

Total 153 100.0

The final sample divided for industry distribution, as indicated by Ta-
ble 4.3, shows that convertible bond issuance is concentrated in growth-
oriented sectors. More than half of the sample is made up of Technology
(31.37%) and Healthcare (24.18%), with significant shares also coming from
Consumer Discretionary (16.99%) and Industrials (8.50%). Consumer sta-
ples (2.61%) and Utilities (0.65%), on the other hand, are hardly represented.
The observed concentration is consistent with the theoretical and empirical
literature that links convertible financing to companies that have significant
R&D expenditures, high valuation uncertainty, or strong growth opportuni-
ties. Convertibles are a financing tool that reduces adverse selection and acts
as ”backdoor equity”, according to Brennan (1987) [12] and Stein (1992) [94].
This makes them especially appealing for businesses that may be undervalued
or that face information asymmetries.

Lewis et al. (1998, 1999) [65, 66] provide empirical evidence of this,
showing that companies with high growth and R&D intensity are typically
convertible issuers in the US. Additional proof from Canadian and foreign
markets that convertible issuance is concentrated in growing and riskier in-
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dustries comes from Loncarski et al. (2009) [72] and De Jong et al. (2011)
[27]. Furtherly, in line with the sectorial di↵erences observed in my sample,
Dutordoir et al. (2014) [30] examine the literature and verify that convert-
ibles are typically issued by companies with significant growth potential,
particularly in the technology and healthcare sectors.

Table 4.3: Industry distribution (BICS Level 1) — near-the-money sample

Industry Count Percentage (%)

Technology 48 31.37
Health Care 37 24.18
Consumer Discretionary 26 16.99
Communications 14 9.15
Industrials 13 8.50
Energy 7 4.58
Consumer Staples 4 2.61
Materials 3 1.96
Utilities 1 0.65

Total 153 100.0

Turning to the convertible bond seniority, the majority of securities in
my sample (96.73%) are issued as senior unsecured debt, with only 3.27%
subordinated (see Table 4.4). This result is in line with earlier data showing
that senior unsecured convertibles predominate in issuance. In their analysis
of dividend-protected convertibles, Grundy and Verwijmeren (2012) [46] note
that convertibles in the US are almost always structured as senior unsecured.
Convertibles are also assumed to be senior unsecured in early valuation stud-
ies, such as Ingersoll (1976) [53] and Brennan and Schwartz (1980, 1988) [13]
[14], thus indicating that this structure is the market practice. The same
trend is supported by data from European markets: the majority of Western
European issuers choose senior unsecured convertibles, with subordinated
structures being much less common, according to Dutordoir et al. (2009)
[32]. Therefore, my findings support the global trend present in the litera-
ture: the securities are almost always issued as senior unsecured debt, even
though convertible issuance is concentrated in growth industries.

39



Table 4.4: Seniority of convertible bonds in the sample

Seniority Count Percentage (%)

Senior unsecured 148 96.73
Subordinated 5 3.27

Total 153 100.0

4.2 Classification by settlement type

In order to categorise the convertible bonds in the sample according to their
settlement, I conducted a thorough research on all the documents related to
the issuance of the convertible bonds as well as the issuer itself. In particular,
for each security, I reviewed prospectuses and indentures obtained from the
SEC EDGAR database, performing full-text searches across filings and fil-
tering the resulting documents by wording related to convertible bonds such
as “conversion,” “convertible,” and “settlement”. I supplemented this with
8-K and 10-K filings, which frequently contain contractual changes, con-
version results, or clarifications on settlement procedures when settlement
provisions were not explicitly explained in other documents. I also examined
issuer investor-relations websites and Bloomberg Terminal descriptions of
CBs, which often include summaries of settlement-mechanics in debt o↵ering
memoranda. To further verify specific issues, I cross-checked legal databases
such as Justia.com, which archive indentures and contracts.

Because settlement provisions are highly contract-specific and frequently
allow for multiple possible settlement options (such as cash, physical, or net-
share), as also highlighted by Dutordoir and Van de Gucht (2007)[33] and
Hutchinson and Gallagher (2010)[52], this multi-source approach was needed.

Indeed, this process allowed me to classify all convertible bonds in the
sample as physically settled, cash-settled, or combination/net-share settled.

Among the 153 convertible bonds in my final sample, 47 (30.72%) are
physically settled, 41 (26.80%) are cash-settled, and 65 (42.48%) adopted
some form of combination, net share, or flexible settlement structure.

The settlement breakdown by year of issuance and by year of maturity is
shown below in order to better present these dynamics. The issuance-based
perspective, summarised in Table 4.5, represents the evolution of contractual
design in response to changes in market practice, investor demand, and reg-
ulations by reflecting the time at which firms chose to adopt cash, physical,
or hybrid (combination/net-share) settlement-mechanisms.
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Table 4.5: Settlement type by year of issuance

Year Sample
Physical Cash Combination

# % # % # %

2003 1 1 100.00 0 0.00 0 0.00

2005 1 1 100.00 0 0.00 0 0.00

2006 8 3 37.50 3 37.50 2 25.00

2007 11 4 36.36 4 36.36 3 27.27

2008 5 2 40.00 1 20.00 2 40.00

2009 25 14 56.00 2 8.00 9 36.00

2010 14 3 21.43 7 50.00 4 28.57

2011 13 7 53.85 2 15.38 4 30.77

2012 7 3 42.86 1 14.29 3 42.86

2013 12 0 0.00 5 41.67 7 58.33

2014 13 2 15.38 5 38.46 6 46.15

2015 1 0 0.00 1 100.00 0 0.00

2016 8 1 12.50 2 25.00 5 62.50

2017 13 2 15.38 3 23.08 8 61.54

2018 9 2 22.22 3 33.33 4 44.44

2019 3 1 33.33 1 33.33 1 33.33

2020 3 1 33.33 0 0.00 2 66.67

2022 1 0 0.00 1 100.00 0 0.00

Total 153 47 30.72 41 26.80 65 42.48

A closer look at combination settlements, as depicted by Table 4.6, reveals
that issuer-option ”menu”7 structures are most common. Net share, physical
or cash clauses account for 36 issues (55%) out of the 65 non-physical/non-
cash cases. This suggests that many issuers lock-in cash settlement for prin-
cipal while maintaining flexibility to deliver the conversion premium in cash,
shares, or to elect full cash/physical settlement at conversion. While Net
share or cash appears in 6 issues (9%), stricter Net share provisions – cash
for principal with the premium mandatory in shares – represent 23 issues
(35%). This distribution makes clear that, in reality, ”combination” mostly
refers to an architecture that postpones the final equity–cash mix until the
settlement date.

7A ”menu” clause allows the issuer to select at conversion between settlement-methods,
usually net-share (cash for principal, premium in shares), full cash, and/or physical (all
shares).
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Table 4.6: Breakdown of non-physical and non-cash settlement types

Settlement type (prospectus language) Count

Net share 23

Net share or cash 6

Net share, physical or cash 36

Total non-physical / non-cash 65

By contrast, the maturity-based perspective in Figure 4.1 shows when
those bonds actually come due and when settlement provisions are expected
to influence trading activity, short-interest, and hedging flows. This is the
relevant view for testing the hypotheses of this thesis, since arbitrage un-
winding, price pressure, and abnormal returns are realized near maturity,
not at issuance (Gatti and Sperl (2024)).

Figure 4.1: Settlement type by year of maturity

Presenting both perspectives is therefore essential. The issuance-based
view provides insight into the evolution of market practice and issuer prefer-
ences over time, while the maturity-based view highlights the periods when
settlement-related frictions actually materialize in equity markets. Together,
they allow me to connect the contractual design decisions observed at is-
suance to the market outcomes that occur when those provisions become
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binding at maturity.

4.3 Descriptive statistics

According to Table 4.7, the convertible bonds in the final sample have an
average time to maturity at issuance of approximately 5 years, with a mini-
mum of just above 1.2 year and a maximum of slightly above 10 years. The
distribution of maturities is relatively tight, as reflected in the standard devi-
ation of only 1.2 years. Issue sizes in the sample range from USD 55 million
to USD 2.5 billion, with an average of USD 446 million. The high standard
deviation of USD 412 million indicates that there is a strong heterogeneity
in issuance sizes, where a few very large bonds increase the mean.

Table 4.7: Summary statistics for convertible bonds

Statistic
Time to maturity
at issuance (years)

Amount issued
(mn USD)

Minimum 1.22 55
Maximum 10.01 2,500
Mean 5.32 446
Std. Deviation 1.26 412

The average time to maturity at issuance by year is displayed in Table 4.8.
The averages vary within a small range around the overall mean of 5.32
years, remaining relatively constant across issuance years. This trend is in
line with earlier research findings. Indeed, according to a survey by Calamos
Investments (2022)8, ”the typical convertible bond has a maturity of about
five years”, which confirms that the maturities observed in my sample are in
line with both academic and industry benchmarks. Verwijmeren (2020)[96]
documents median maturities of around 5–7 years depending on the decade.
By contrast, Lee et al. (2023)[63] find somewhat longer maturities, on average
around 8 years, and Grundy and Verwijmeren (2012)[46] report an average
of 15.56 years for a set of dividend-protected convertibles, many of which had
contractual maturities of 20 years or more. Compared to these studies, my
dataset represents the typical convertible bond market, which is dominated
by short- to medium-term maturities. However, my sample is limited to
bonds issued since 2000 and maturing by the end of 2024, which may cause

8See Calamos Investments (2020)[54]
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maturities to be skewed downward by leaving out long-dated bonds that are
past the end year in my sample construction criteria.

Table 4.8: Average time to maturity at issuance by year

Year Maturity (yrs) Year Maturity (yrs)

2003 5.03 2013 5.51
2005 6.77 2014 5.61
2006 5.94 2015 5.01
2007 5.93 2016 5.82
2008 5.81 2017 5.23
2009 5.28 2018 4.80
2010 5.14 2019 5.00
2011 5.11 2020 3.03
2012 5.14 2022 2.11

Overall average 5.32

Regarding issuance sizes, Grundy and Verwijmeren (2012)[46] reported
USD 256 million for a set of dividend-protected convertibles issued between
2000 and 2006, which is less than my sample average of USD 445 million. The
large disparity in issue sizes suggests that the inclusion of some very large
o↵erings in my dataset may be partially responsible for the discrepancy. In
line with the higher average found in my sample, Lee et al. (2023)[63] also
note that more recent convertible o↵erings typically have larger sizes. As with
maturities, the sample construction methodology, which only includes bonds
issued after 2000 and maturing by 2024, has an impact on my size statistics.
Although very large, long-dated issues may be excluded by this selection
criterion, the dataset is still representative of the mainstream USconvertible
bond market during the past 20 years.

4.4 Ordinary shares data

In order to carry out the empirical analysis, data on ordinary shares under-
lying the convertible bonds in the final sample must be gathered.

Particularly, daily mid-prices9 and traded volumes of ordinary shares are
extracted from LSEG Data & Analytics 10.

9The mid-price of a stock is the average price between the (seller’s) ask price and the
(buyer’s) bid price on the market.

10Formerly Refinitiv. Following LSEG’s acquisition of Refinitiv, the former Refinitiv
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The choice of daily frequency is motivated by several methodological and
substantive considerations. Firstly, daily frequency represents the standard
in existing event-study applications as it allows to capture market reactions
with great precision around the date of the event, thus minimizing the pos-
sible data contamination problem that, according to Brown and Warner
(1985)[16] and MacKinlay (1997)[74], arises for lower data frequency (e.g.,
monthly). Additionally, several studies show that daily frequency increases
the statistical power of tests by providing larger samples and by enabling the
detection of short-run dynamics (Campbell et al. (1997) [18]).

From a substantive perspective, the use of daily data is especially rele-
vant for convertible bonds, as their values are strongly influenced by daily
arbitrage and hedging activities. It is indeed common practice in CB stud-
ies to analyse daily data (for instance, see Ammann et al. (2006)[2], Lewis
et al. (1999)[66], De Jong et al. (2011)[27], Dutordoir and Van de Gucht
(2007)[33], Gatti and Sperl (2024)[43]).

In addition to prices and volumes, following Gatti and Sperl (2024)[43],
information on short-interest is gathered from Bloomberg Terminal. Short-
interest refers to the total number of common shares that have been sold
short but have yet to be covered11 or closed out. In the convertible bonds
studies – see for instance Brennan and Schwartz (1988)[14], Loncarski et
al. (2009)[71]) – short-interest data is of particular relevance as it allows to
analyse the strategies of convertible bonds arbitrageurs. Dynamics of short-
interest are thus crucial for the study of arbitrage activities, their impact and
intensity. In the US, according to FINRA regulation12, short-interest data
must be reported by brokers and dealers twice a month (around the 15th of
the month and the end of the month). While this data can be extracted with
a lower frequency vs stock data, it still remains an informative indicator of
shifts in arbitrageurs’ tactics around convertible bond events.

company was rebranded as LSEG Data & Analytics.
11With the terms ”yet to be covered” I do not refer to naked short selling - short-selling

any type of marketable asset without first borrowing it from another party - which is
illegal in the US according to SEC Regulation SHO. I refer to short positions which have
not been ”closed” by opening a new long position.

12FINRA requires firms to report short-interest positions in all customer and proprietary
accounts in all equity securities twice a month. All short-interest positions must be reported
by 6 p.m. Eastern Time on the second business day after the reporting settlement date
designated by FINRA. FINRA, Short Interest Reporting
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Chapter 5

Methodology

5.1 The event-study framework

In economics and finance, event studies have greatly been applied due to
their ability to quantify how markets incorporate information into securities’
prices.1 In particular, event studies are used to examine abnormal stock price
changes (or abnormal stock returns) around the time of the occurrence of a
specific event such as the announcement of a corporate action or earnings
announcements.

The first main assumption on which such methodology finds its founda-
tions is the Fama (1970)[38] semi-strong market e�ciency hypothesis, ac-
cording to which the price of an asset incorporates all publicly available in-
formation. Additionally, the model assumes the valuation principle whereby
an asset’s price equals the present value of all future cash-flows deriving from
it.

In accordance with these, the usefulness of event studies comes from the
fact that, in a market characterised by rational agents, the e↵ect of an event
will immediately be included in the price of the assets.

The majority of applications specifically focuses on how an event a↵ects
the price of a specific class of securities, usually ordinary shares. Indeed,
the currently used methodology was first developed by Fama, Fisher, Jensen,
and Roll (1969)[39], whose research on stock splits supported the semi-strong
form of market e�ciency by showing that equity prices quickly react to public
announcements, as well as by Ball and Brown (1968)[7] who focused on the
information content of earnings announcements and stock price reactions.

Since the publication of these studies and building on them, some mod-
ifications to the model have been proposed. Particularly, these refinements

1MacKinlay (1997) [74] and Campbell et al.(1997)[18].
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were introduced by Brown andWarner (1980, 1985)[15][16] to deal with issues
arising from statistical violations in early work and to take into consideration
more specific hypotheses. Implementation issues for data sampled monthly
are examined in the 1980 paper, while issues for daily data are covered in
the 1985 paper.

The outline of an event-study general structure will now be given for ad-
ditional clarity. While the format of the event-study varies from analysis
to analysis and from application to application, the framework of the event-
study methodology is usually composed of the following seven stages. The
event definition first establishes the type of event that will be studied and
the time frame for the security prices analysis. For example, when studying
the stock price impact of merger and acquisitions announcements, one could
define the event as the window that includes the day of the announcement
and the subsequent day to capture any after-market-close disclosure of in-
formation. Additionally, to investigate the occurrence of pre-announcement
information leaks or the persistence of price adjustments, pre and post-event
periods may also be examined.

Figure 5.1: Timeline for event studies. Source: MacKinlay (1997)[74]

The second step involves deciding on the sample selection criteria or,
in other words, specifying which companies or securities are to be included
in the analysis. This is usually determined by data availability, listing on
specific exchanges, or industry. At this point, it is common practice to list
the sample’s attributes, including firm size, industry composition, and event
distribution over time, along with any potential biases that may have resulted
from the selection process.

Thirdly, to understand the impact of the event, the computation of abnor-
mal returns is required. Abnormal returns are defined as the ex-post excess
returns of the security in the event window above normal returns in the same
window. Normal returns are thus to be considered as the expected returns
conditional on the non-occurrence of the event.

In the fourth step, the parameters of the selected normal-return-model
must be estimated. Usually, a pre-event estimation window is used for this,
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such as a 120 trading days before the event in daily-data studies that use
the market model. The exclusion of the event period ensures that parameter
estimates for the normal return model are not biased by the actual event.

Then, the fifth stage involves the specification of the testing procedure
including the definition of null hypotheses to be tested, the selection of rel-
evant test statistics and, finally, the decision on how absolute returns are to
be aggregated into cumulative abnormal returns (whether over time or across
firms).

Finally, following the estimation of abnormal returns, relevant diagnostic
checks are included with the results. After that, these findings are interpreted
to understand how the event a↵ects security prices.

5.1.1 Computing normal returns

According to MacKinlay (1997)[74] and Campbell 1997 [18], the computation
of a given security’s return can follow multiple approaches. Broadly speaking,
two main categories exist: economic models and statistical models. Models
in the former group rely on assumptions about the behaviour of investors
as well as statistical assumptions which must be included to allow for the
practical model application.

As implied by their name, statistical models, such as the constant mean
return model or the market model, are only based on statistical hypotheses
about how asset returns behave and are independent of any economic rea-
soning. Following this, there is a potential advantage stemming from the use
economic models due to the inclusion of economic restrictions in addition to
mere statistical ones.

The key assumptions for statistical models are that asset returns are both
jointly multi-variate normal and independently and identically distributed
(i.i.d.) in time. According to MacKinlay (1997)[74] and Campbell 1997 [18],
these assumptions are su�cient for the two main models - constant mean
return model and market model - to be specified correctly. Also, despite their
strength, the models’ assumptions usually do not impact the applicability of
the models as they are empirically reasonable and inferences using the models
are robust to deviations from them.

The so-called constant mean return model is the most used statistical
model and it assumes that the mean return of a financial instrument is con-
stant in time. Let us define ⇡i as the mean return (constant in time) for the
asset i. Formally, the model can be expressed as:

Ri,t = ⇡i + ✏i,t
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where Ri,t is the return on the i security for the period t, while ✏i,t is the
disturbance term with

E(✏i,t) = 0

and
V ar(✏i,t) = �2

✏i,t

Despite the model’s simplicity, Brown and Warner (1980, 1985) [15][16]
present evidence that this model frequently yields comparable outcomes to
those of much more sophisticated alternatives. This is due to the fact that
the implementation of more elaborated models does not have a strongly sig-
nificant impact on the reduction of the variance of abnormal returns.

In addition to the mean constant model, several other statistical frame-
works have been introduced for performance estimation. Factor models are
also among of the most widely applied statistical models in event studies.
They aim at additionally reducing the variance of abnormal returns by in-
cluding multiple common factors that may explain more of the normal return
variation. The market model that will now be introduced can be regarded
as a one-factor model. This is based on the idea that the return of a se-
curity is related to the market portfolio’s return. When compared to the
constant mean return model, the market model may o↵er an improvement as
it reduces the variance in abnormal returns by controlling for the security’s
return associated with changes in market return. We can specify the market
model for security i as:

Ri,t = ↵i + �iRm,t + ⇠i,t

where Ri,t and Rm,t are respectively the return on the i security and on the
market portfolio for the period t, ↵i, �i and �2

⇠i,t
are the model parameters,

while ⇠i,t is the disturbance term with

E(⇠i,t) = 0

and
V ar(⇠i,t) = �2

⇠i,t

The possible reduction of abnormal return variance due to the application
of the market return vs. the constant mean return is directly linked to the R2

of the first. The higher the model’s R2, the lower the variance of abnormal
returns and the bigger the benefit from applying a market model.

Other additional factor models include, for example, the issuer’s industry
classification as another factor (Sharpe (1970) [91] and Sharpe et al. (1995)
[89]).
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While factor models can still be seen as statistical in their nature, they
set the basis for economic models. Indeed, building on the idea of inte-
grating common risk factors to explain variation of abnormal returns to a
greater extent, economic models additionally introduce economic reasoning
and restrictions into the methodology framework. Among the most known
economic models we find the CAPM and the APT.

The Capital Asset Pricing Model (CAPM) by Sharpe (1964)[90], Treynor
(1962), Lintner’s (1965a, 1965a) [69][70] and Mossin (1966)[82], which can be
thought as as theoretically driven modification of the market model, laid the
foundation for the identification of systematic risk factors a↵ecting equity
excess returns. This model posits that the expected return of an asset is
determined by its covariance with the market portfolio excess return. An-
other pivotal forerunner in the field of economic models, and in particular
of multi-factor models, is Ross’ (1976)[88] Arbitrage Pricing Theory (APT).
According to this, the expected return of an asset is explained by a linear
function of its covariance with various risk factors.

Following the introduction of CAPM and APT, a more thorough analysis
of such models resulted in the implementation of several other equity risk fac-
tor models, starting with the widely recognised Fama-French 3-factor model
(Fama and French (1992))[40] which includes �CAPM , a Size Factor (SMB)
capturing the excess returns of small-cap stocks over large-cap stocks, and a
Value Factor (HML) measuring the additional returns that value stocks (with
high book-to-market ratios) have historically shown over growth stocks (with
low book-to-market ratios). A modification of the Fama-French model comes
from Carhart ’s (1997)[19] Four Factor Model which additionally includes a
momentum factor (MOM).

A summary of the models mentioned is provided in the Table 5.1.
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Table 5.1: Overview of Normal Return Models

Model Type Specification

Constant
Mean
Return

Statistical Ri,t = ⇡i + ✏i,t

Market
Model

Statistical Ri,t = ↵i + �iRm,t + ⇠i,t

CAPM Economic Ri,t = ↵i + �i,m(Rm,t �Rf,t) + ✏i,t

Fama–
French
3-Factor

Economic
Ri,t = ↵i + �i,m(Rm,t �Rf,t)

+ �i,SMBSMBt + �i,HMLHMLt + ✏i,t

Carhart
4-Factor

Economic

Ri,t = ↵i + �i,m(Rm,t �Rf,t)

+ �i,SMBSMBt + �i,HMLHMLt

+ �i,MOMMOMt + ✏i,t

5.1.2 Abnormal returns

The main focus of event studies is the abnormal return (AR), which mea-
sures the di↵erence between a security’s actual ex-post return and the return
predicted by the selected performance model in the absence of the event.
Mathematically, the abnormal return of security i for the event date t is
described by:

ARit = Rit � E(Rit | Xt)

where ARit, Rit, E(Rit | Xt) are respectively the abnormal, actual, and
normal returns for time t. Xt is the conditioning information set used in
modelling the normal return. In other words, it represents the non-occurrence
of the event under study. Depending on the chosen model to compute the
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normal return Ri,t (Table 5.1), the specific calculation of abnormal returns
will vary.

After calculating abnormal returns for every security in the correspond-
ing event window, these returns are combined over time to create average
abnormal returns (AARs) and cumulative abnormal returns (CARs). The
cumulative abnormal returns between event days t1 and t2, for
T1 < t1  t2  T2 is computed as:

CARi(t1, t2) =
t2X

t=t1

ARi,t

While average abnormal returns over a period [t1, t2] of length of T days can
be expressed as:

AARi =
1

T

t2X

t=t1

ARi,t

5.2 Applying the event-study methodology

In this section, I describe the application of the general event-study frame-
work presented in the previous section to the selected US convertible bond
sample. Although event studies’ simple reasoning is widely accepted in the
finance literature (see MacKinlay (1997) [74], Brown and Warner (1985)[16]),
applying them requires making several design decisions about the estimation
window, how to calculate normal and abnormal returns, and how to handle
trading activity metrics like volume and short-interest.

These choices must be made in accordance with previous applications in
the literature on convertible bonds as well as statistical validity (e.g., Lewis
et al. (1999) [66]; Ammann et al. (2006) [2]; Dutordoir and Van de Gucht
(2007)[33]). Therefore, the structure of the estimation window, the models
that will be used to calculate expected returns, the methods for calculating
abnormal and cumulative abnormal returns, and the additional measures
used to capture trading activity related to arbitrage are all covered in detail
in the following subsections.

5.2.1 Estimation and event windows

One of the most important steps in event studies is choosing the estima-
tion window to simulate normal returns prior to the occurrence. In addition
to being long enough to yield precise parameter estimates, the estimation
window must be su�ciently distant from the event to avoid contamination
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by information leakage or anticipation e↵ects. The literature on events re-
garding convertible bonds and other related instruments o↵ers some useful
information about the estimation window length. For instance, to make sure
that parameter estimation is not impacted by the event itself, Ammann et
al. (2006)[2], employ an estimation window extending from day �200 to day
�21 previously to the announcement date of convertible bond issuance, thus
also increasing the accuracy of estimated model parameters. In a similar
way, in their studies of convertible debt issuance, Lewis et al. (1999)[66] and
Dutordoir and Van de Gucht (2007)[33] employ estimation periods of 120
to 200 days, also highlighting that longer estimation windows increase the
accuracy of estimated model parameters.

Such estimation window lengths are also supported by general method-
ological contributions. In their examination of event-study methodologies,
Brown and Warner (1985)[16] suggest estimation periods ranging from 100 to
300 trading days, depending on the frequency of data. They argue that win-
dows that are too long may incorporate structural breaks in firm risk, while
shorter windows may produce estimates that are not very precise. On a sim-
ilar note, MacKinlay (1997)[74] highlights that the estimation length needs
to be a balance between potential bias from independent structural changes
and variance reduction. More recently, El Ghoul et al. (2022)[34] examine
global event studies and verify that, depending on the data frequency and
event type, the most frequently window used in practice is between 100–250
trading days.

My analysis uses a 100-day estimation window that ends 50 days prior
to the start of the event window, which is consistent with previous research.
This 50-day bu↵er allows to retain for statistical accuracy while also prevent-
ing bias from pre-event rumours, trading adjustments, or early information
releases that could influence prices in the immediate pre-event period. In
other words, the 50-day bu↵er guarantees that parameter estimates are ob-
tained from uncontaminated pre-event data, and the 100-day length is the
common estimation window choice in convertible bond studies.

Determining the event window during which abnormal returns are mea-
sured is also required in order to supplement the estimation period. The
event window, which frames how the market reacts to the announcement,
should be both long enough to record possible e↵ects of anticipation and
delayed adjustments and short enough to reduce interference from unrelated
news or market movements.

Short symmetric windows are common in the literature on convertible
bonds. For instance, Loncarski et al. (2008)[71] and Duca et al. (2010)[29]
use [�1,+1] as their main event window to capture the immediate market
response to the announcement. In order to ensure robustness, Ammann et
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al. (2006)[2] studies changes in research results across multiple intervals and
concentrate on short windows, such as [0,+1].

These approaches reflect the idea that most of the price impact happens
in the days immediately near the event. Thus, longer windows run the risk
of being contaminated by unrelated events (Brown and Warner (1985)[16]).

Therefore, in accordance with the existing literature, an event window
[�1,+1] is chosen as a benchmark. This ensures comparison with previous
research and focuses on the time frame during which stock prices are most
significantly impacted by the announcement. Moreover, in order to capture
the various dynamics surrounding the ”conversion until to” date, other three
event windows are analysed.

A [+2,+5] window is employed to assess the persistence of potential ab-
normal returns following the event, consistently with existing post-event drift
in event studies (MacKinlay (1997)[74], Bernard and Thomas (1989)[9]).

Instead, a [�5, 0] window is used to analyse the period just before the
event, when arbitrageurs are expected to engage in hedging activities more
intensively (Duca et al. (2012)[29]).

Lastly, anticipatory trading and information leakage, which have been
demonstrated to a↵ect stock prices in the days preceding convertible bond
announcements (Brown and Warner (1985)[16]; Kim and Verrecchia (1991)
[59]), are evaluated using the [�10, 0] window.

5.2.2 Normal returns

Normal returns are estimated using two di↵erent benchmark models, consis-
tent with convertible bond practice in event studies and in line with the
methodology applied by Gatti and Sperl (2024)[43]. Firstly, the market
model will be implemented based on MacKinlay’s (1997) [74] methodology.
According to this, daily excess returns for each stock are regressed on a mar-
ket proxy over a pre-event estimation window of 100 trading days that ends
50 trading days prior to the event, following Lewis et al. (1999)[66], Am-
mann et al. (2006)[2], Dutordoir and Van de Gucht (2007)[33]. The applied
market model can be written as:

(Ri,t �Rf,t) = ↵MM
i + �MM

i (MKT�RF )t + "MM
i,t

For the market proxy, I use the daily US MKT-RF series from the Kenneth
R. French Data Library. According to Fama and French (2023)[41], the
market factor equals the value-weighted return on a broad CRSP universe of
US common stocks minus the one-month Treasury bill rate.

Since November 2012, the market factor (MKT�RF ) has been con-
structed as the value-weighted return on all CRSP firms incorporated in the
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US and listed on the NYSE, AMEX or NASDAQ with share code 10 or 11 at
the beginning of month t, valid shares outstanding and price at the beginning
of t, and valid return data for t. Prior to this change, the market return was
taken from the CRSP value-weighted market index of NYSE, AMEX and
NASDAQ stocks. In both cases, the risk-free leg is the one-month Treasury
bill return, so that

(MKT�RF )t = RMKT
t �Rf,t.

Additionally, to account for possible factor biases in the sample and to
mitigate model-specific biases, the Carhart four-factor model (Carhart, 1997
[19]) is also employed to compute normal returns. This multifactor specifica-
tion adds size (SMB), value (HML), and momentum (MOM) to the market
factor and is estimated using the same pre-event estimation window:

(Ri,t �Rf,t) = ↵Car
i + �m,i (MKT�RF )t + �SMB,i SMBt

+ �HML,i HMLt + �MOM,iMOMt + "Car
i,t

This extension is appropriate for convertible bond samples, as they frequently
include firms with smaller capitalisation, lower book-to-market ratios, and
strong recent performance – characteristics that can cause biases in the resid-
uals of the simple market model. The application of the Carhart four-factor
model in the convertible bond field is supported by Ammann et al. (2010)[3],
who demonstrate that the model successfully explains returns of convertible
bond portfolios. In contrast, Brown and Weinstein (1985)[16] argue that the
marginal benefits of complex economic models such as the APT are often
outweighed by their additional complexity compared to the market model.

5.2.3 Abnormal returns

Once normal returns have been computed under the market model and the
Carhart four-factor model, abnormal returns are defined as the residuals from
these regressions. For the market model, abnormal returns for security i at
time t are given by:

ARMM
i,t = (Ri,t �Rf,t) �

�
↵̂MM
i + �̂MM

i (MKT�RF )t
�
,

while under the Carhart four-factor model, abnormal returns are computed
as:

ARCar
i,t = (Ri,t �Rf,t) �

⇣
↵̂Car
i + �̂m,i (MKT�RF )t

+ �̂SMB,i SMBt + �̂HML,i HMLt + �̂MOM,iMOMt

⌘
.
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Following Gatti and Sperl (2024)[43], I calculate cumulative abnormal
returns (CARs) from daily abnormal returns. For firm i, the cumulative
abnormal return between event days t1 and t2 is:

CARMM
i (t1, t2) =

t2X

t=t1

ARMM
i,t , CARCar

i (t1, t2) =
t2X

t=t1

ARCar
i,t .

Similarly, for a window of length T = t2�t1, I compute average abnormal
returns (AARs) as:

AARMM
i (t1, t2) =

1

T

t2X

t=t1

ARMM
i,t , AARCar

i (t1, t2) =
1

T

t2X

t=t1

ARCar
i,t .

5.2.4 Trading activity and hedging measures

In addition to abnormal returns, I examine the impact of the convertible
bond’s ”conversion until date” on market trading dynamics in the underlying
equity. Following the approach of Gatti and Sperl (2024)[43], I focus on two
proxies for arbitrage activity: trading volume and short-interest.

Trading activity is measured by the abnormal value ratio relative to a
pre-event baseline. The baseline for every company and event is the average
daily share volume during a 100-day estimation window that concludes 50
trading days prior to the start of the event window (as for stock prices, a
50-day bu↵er is used to prevent contamination).

Let V ol
base
i denote the baseline mean. For a given event window [t1, t2]

(e.g., [�1,+1], [�10, 0], [�5, 0], or [+2,+5]), let V ol
event window
i be the mean

daily volume. Then, abnormal volume is

AV OLi(t1, t2) =
V ol

event window
i

V ol
baseline
i

� 1.

A statistically significant abnormal volume would be consistent with ar-
bitrageurs adjusting their hedging positions in the underlying equity at that
date. Statistical significance is assessed using a two-sided t-test under the
null hypothesis of no change (H0 = 0).

Hedging intensity is further captured by short-interest (SIi,t), defined as
the number of shares sold short but not yet covered. To detect changes in
hedging activity, I compare the last two observations before the ”conversion
until” date. As short-interest in US equities is published only twice a month,
this procedure ensures the closest available measurement to the event.

56



As a robustness check, I compare the second-to-last and third-to-last ob-
servations before the ”conversion until” date, SI�2 and SI�3, to test whether
hedging demand was already increasing further in advance:

�SIrobusti = SIi,�2 � SIi,�3

This distinction allows me to separate gradual hedging from a concentrated
increase in the final reporting interval. Statistical significance of both�SImain

and �SIrobust is evaluated using a two-sided t-test under the null hypothesis
of no change (H0 = 0) and a Wilcoxon signed-rank test, consistent with Gatti
and Sperl (2024)[43]. The interpretation of these measures is straightforward.
If both �SImain and �SIrobust are positive and statistically significant, this
indicates that hedging demand was building steadily in the period leading
up to the ”conversion until” date. If only �SImain is significant, hedging
build-up was concentrated in the final reporting interval, right before the
until date. If neither is significant, there is no clear evidence of systematic
hedging demand in short-interest.

Statistical significance of both �SImain and �SIrobust is evaluated using
a two-sided t-test under the null hypothesis of no change (H0 = 0) and a
Wilcoxon signed-rank test, consistent with Gatti and Sperl (2024)[43].

5.2.5 Cross-sectional analysis

In order to separate settlement-mechanism e↵ects from pure dilution and
other firm characteristics that are not taken into account by the Four-factor
Carhart model, an estimation of cross-sectional ordinary least squares (OLS)
regressions of event-level outcomes on settlement dummies and controls is
carried out. The abnormal volume (AVOL), average abnormal return (AAR),
and cumulative abnormal return (CAR) are the dependent variables. These
are calculated for the benchmark window [-1,+1] and, independently, for the
alternative windows [-10,0], [-5,0], and [+2,+5].

Then, the explanatory variables are defined as follows. Settlement type is
captured by two dummy variables, one for combination settlement and one
for physical delivery, with cash settlement serving as the omitted category.
To control for expected dilution under the physical settlement-mechanism,
I include the logarithm of the conversion ratio as a proxy for the number
of shares that would enter the amount of outstanding shares upon conver-
sion. As a larger the value of such proxy implies a more the dilutive impact
of conversion, the regression coe�cient of such variable is expected to be
negative.

Additionally, the regression model analyses the relation of each dependent
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variable to equity–convertible sensitivity. To study this, I include a near-
money moneyness variable measured as

P � C

C

where P is the underlying equity price and C is the conversion price. This
is computed at the event day for [-1,+1] and at the beginning of each win-
dow for [-10,0], [-5,0], and [+2,+5]. Regression coe�cients on moneyness are
expected to be negative. Indeed, investors generally anticipate the possibil-
ity of converting a convertible bond into equity when it is in the money (or
very closed to be in-the-money), which implies that the conversion option is
already factored into the stock price. In these situations, the incremental ab-
normal return should be muted and the ”convertible until date” approaching
should not o↵er much new information.

Lastly, I incorporate BICS Level-1 sector fixed e↵ects to account for wide
industry heterogeneity; these prevent settlement e↵ect estimates from being
biased by sector-specific return or trading patterns.

Combining these elements, it is possible to write the baseline cross-sectional
regression equation as:

Yi = ↵+�1 Physi+�2 Combi+�3 log(ConvRatioi)+�4 Moneynessi+�0 SectorFEi+✏i,

where Yi represents CAR, AAR, or AVOL for the bond i. While �3 and �4

capture the role of dilution and moneyness, �1 and �2 measure the relative
e↵ects of physical and combination settlement-mechanisms compared with
cash settlement.

I perform cross sectional OLS using two-way clustered standard errors
(by issuer and by year) and year fixed e↵ects. Because of this, the results
are robust to heteroskedasticity and error correlation both within-issuer and
within-year. The findings rely on the standard assumptions that there is
no perfect multicollinearity, clusters are independent of one another, and
regressors are exogenous.

Additionally, Variance Inflation Factors (VIFs) are computed to make
sure that results are not being driven by multicollinearity among explanatory
variables.

5.3 Variables

To summarise, the empirical analysis examines three main sets of variables
to capture the e↵ects of convertible bond ”convertible until” dates on the
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underlying equity. First, I analyse abnormal returns (AR), together with
their aggregated measures, average abnormal returns (AAR) and cumulative
abnormal returns (CAR). These are computed using both the market model
and the Carhart four-factor model, allowing for robustness against potential
factor tilts and model-specific biases. Second, I investigate trading activity,
proxied by the abnormal trading volume. Specifically, this is described as
the mean daily share volume for event windows (i.e. [-1,+1], [-10,0], [-5,0],
[+2,+5]) in comparison to a baseline mean calculated during a 100-day es-
timation period that concludes 50 trading days prior to the event window.
Finally, I assess hedging intensity directly by examining short-interest (SI)
in the issuer’s equity. For each firm, the last two observations before the
until date are compared, with an additional robustness check based on the
second-to-last and third-to-last observations. Taken together, these variables
provide a comprehensive view of price e↵ects, trading dynamics, and hedging
pressures around the convertible bond conversion event.

Table 5.2: Overview of variables examined in the analysis

Variable Definition Purpose

AR, AAR, CAR Actual � model-predicted return
(Market Model; Carhart);
AAR/CAR aggregate over the
window

Test for abnormal performance at the
conversion until date

AVOL (volume) mean daily share volume for event
windows in comparison to a
baseline mean calculated during a
100-day estimation period that
concludes 50 trading days prior to
the event window

Detect trading spike at the conversion
until date, consistent with hedging
adjustments

short-interest (SI) Bi-monthly level of shares shorted
in the market

Proxy hedging demand before the
conversion until date; avoid post-event
unwinding e↵ects

59



Chapter 6

Empirical results

6.1 H1: Trading volume patterns

By studying abnormal trading volume around the ”convertible until” date,
strong evidence is found in support of Hypothesis 1’s predictions. In particu-
lar, the findings shown in Table 6.1 indicate that, while no unusual activity is
found during the immediate event window ([-1,+1]) or in the days that follow
([+2,+5]), trading activity rises noticeably in the days preceding maturity. In
particular, abnormal volume is significantly positive throughout the sample
in the [-10,0] window, and this e↵ect is still present in the [-5,0] window, even
though somewhat more muted. On the other hand, there are no statistically
significant departures from usual trading volumes during the event window
or the post-event period: instead of responding at or after the event date,
this pattern implies that arbitrageurs concentrate their market activity prior
to maturity by rebalancing or unwinding their positions in advance.

By closely looking at the settlement types, it is possible to notice that
there is a distinct hierarchy in the magnitude of these volume e↵ects. The
largest pre-maturity spike is seen in cash-settled convertibles, which have
an abnormal volume of roughly 0.19 in the [-10,0] window (highly signifi-
cant at the 1% level). This result is in line with the theoretical prediction
that arbitrageurs must repurchase stock on the open market to cover their
short positions since they are unable to rely on receiving shares at matu-
rity. Increased trading activity may be a direct result of the need for this
adjustment.

Because of the embedded uncertainty in these contracts, combination-
settled bonds also show a notable increase in volume (about 0.14, significant
at the 5% level). Due to issuers’ discretion over whether to deliver cash,
stock, or a combination of both, arbitrageurs are unable to accurately forecast
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their exposure and must therefore start covering their positions ahead of
time. On the other hand, the idea that arbitrageurs can rely on receiving
shares at maturity to close their hedges and thereby face less immediate
pressure to unwind positions in the open market is supported by the fact
that physically settled convertibles only exhibit weakly significant increases
in volume (around 0.14, significant at the 10% level).

Table 6.1: Abnormal volume (AVOL) by event window, returns model, set-
tlement kind

Model Settlement Mean t N

Panel A: Post (days 2–5)
carhart cash 0.127 1.290 40
carhart combination 0.016 0.312 63
carhart physical 0.075 0.680 45
market cash 0.127 1.290 40
market combination 0.016 0.312 63
market physical 0.075 0.680 45

Panel B: Pre (days 10–0)
carhart cash 0.191 3.165⇤⇤ 39
carhart combination 0.142 2.323⇤ 64
carhart physical 0.137 1.760† 47
market cash 0.191 3.165⇤⇤ 39
market combination 0.142 2.323⇤ 64
market physical 0.137 1.760† 47

Panel C: Pre (days 5–0)
carhart cash 0.156 2.513⇤ 40
carhart combination 0.143 2.060⇤ 63
carhart physical 0.126 1.469 48
market cash 0.156 2.513⇤ 40
market combination 0.143 2.060⇤ 63
market physical 0.126 1.469 48

Panel D: Event (days -1,+1)
carhart cash 0.102 1.579 40
carhart combination 0.034 0.458 64
carhart physical 0.120 1.139 48
market cash 0.102 1.579 40
market combination 0.034 0.458 64
market physical 0.120 1.139 48

⇤ p < 0.05, ⇤⇤ p < 0.01, † p < 0.10.

When combined, these findings give support to Hypothesis 1, which pro-
jected a pre-maturity rise in trading volume that was weaker for physically
settled instruments, but more noticeable for convertibles and combination-
settled instruments. Additionally, the results are consistent with the larger
body of research on convertible arbitrage. While Choi et al. (2020) report
anomalous trading activity concentrated prior to conversion events, Burlacu
(2000) and Loncarski et al. (2009) emphasise that hedging dynamics vary
based on settlement design. These studies support my findings, which show
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that physical settlement exhibits relative stability while cash settlement pro-
duces the most pronounced pre-event trading spike.

The conclusion that the observed spikes are anticipatory and hedge-driven
rather than the result of noise or mechanical settlement e↵ects is further
supported by the lack of unusual trading activity in the post-event period
([+2,+5]). Trading activity returns to normal after the maturity date and
settlement, demonstrating that the market has already incorporated the re-
quired portfolio adjustments.

All things considered, the main mechanism proposed in Hypothesis 1 is
strongly supported by the carried out trading volume analysis. Settlement
design plays a critical role in determining the timing and severity of ar-
bitrageurs’ proactive behaviour, which involves unwinding positions before
they mature. The findings highlight how variations in settlement types re-
sult in di↵erent market pressures and validate the significance of contractual
features in convertible bond markets.

6.2 H2: Trading price patterns

No strong evidence of systematic price e↵ects is found in the event-study
analysis of abnormal returns (AAR and CAR) around the ”convertible un-
til” date. Under the market model and the Carhart four-factor specification,
the estimated abnormal returns are statistically insignificant and economi-
cally small, usually near zero, across all settlement types and event windows.
Hypothesis 2 predicted that cash-settled convertibles would show positive
abnormal returns before maturity, reflecting the repurchase pressure created
by arbitrageurs covering short positions, followed by partial reversals right
after conversion. This lack of detectable price pressure contrasts with that
prediction.

A number of factors could account for the absence of notable price ef-
fects. First, the unwinds of short positions seem to be dispersed over a wider
horizon, which reduces their impact on stock prices in the limited [-1,+1]
or short pre-/post-event windows, even though the results presented in the
previous section showed distinct pre-maturity increases in trading activity.
Second, these arbitrage-related flows are probably absorbed by the depth and
liquidity of the US equity markets without producing long-term departures
from equilibrium pricing.
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Table 6.2: Average Abnormal Returns (AAR) by event window, returns
model, settlement kind

Model Settlement Mean t N

Panel A: Post (days 2–5)
carhart cash −0.001 −0.267 40
carhart combination 0.001 0.239 63
carhart physical 0.001 0.565 45
market cash −0.001 −0.345 40
market combination 0.001 0.275 63
market physical 0.001 0.452 45

Panel B: Pre (days 10–0)
carhart cash −0.001 −0.773 39
carhart combination 0.000 0.304 64
carhart physical 0.003 3.207⇤⇤ 47
market cash 0.000 −0.374 39
market combination 0.000 0.217 64
market physical 0.003 3.219⇤⇤ 47

Panel C: Pre (days 5–0)
carhart cash 0.000 −0.019 40
carhart combination 0.001 0.754 63
carhart physical 0.003 2.368⇤ 48
market cash 0.001 0.695 40
market combination 0.001 0.526 63
market physical 0.003 2.374⇤ 48

Panel D: Event (days -1,+1)
carhart cash −0.006 −2.715⇤⇤ 40
carhart combination 0.002 1.143 64
carhart physical 0.003 1.299 48
market cash −0.006 −2.605⇤ 40
market combination 0.001 0.757 64
market physical 0.002 0.893 48

⇤ p < 0.05, ⇤⇤ p < 0.01, † p < 0.10.

This result is consistent with a large portion of the previous research on
convertible bonds, which typically reports negligible or subdued price e↵ects
beyond the issuance phase. Ammann et al. (2006)[2] and Burlacu (2000)[17],
for instance, examine announcement and issuance events and demonstrate
that although convertible securities can a↵ect the underlying stock prices,
the abnormal returns are frequently negligible or statistically insignificant.
Similarly, when hedge funds open short positions at issuance, convertible ar-
bitrage can push equity prices lower, but as the bonds get closer to maturity,
there is little indication of systematic return e↵ects, according to Loncarski
et al. (2009)[72].

In light of this, my analysis’s lack of notable abnormal returns at matu-
rity seems to support the notion that any distortions brought on by hedging
are mostly absorbed by the market before they expire. This implies that
the market e↵ectively predicts the hedging flows related to maturity or that
arbitrageurs may gradually unwind positions, smoothing potential price ad-
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justments.
These results, however, contradict more recent research by Gatti and

Sperl (2024)[43], which shows that short-interest and associated market ef-
fects for cash-settled convertibles have significantly decreased before matu-
rity. Compared to my study, their findings suggest more robust maturity-
related price adjustments. The disparity might be the result of variations in
the institutional context and sample composition.

All things considered, my research adds to the body of knowledge by
demonstrating that, in contrast to issuance announcements, maturity events
are not linked to consistently abnormal returns in the underlying stocks.
Rather than price levels themselves, possible maturity e↵ects appear to be
more apparent in trading activity and short-interest (see Sections 6.1 and
6.3).

Table 6.3: Cumulative Abnormal Returns (CAR) by event window, returns
model, settlement kind

Model Settlement Mean t N

Panel A: Post (days 2–5)
carhart cash −0.002 −0.267 40
carhart combination 0.003 0.239 63
carhart physical 0.004 0.565 45
market cash −0.002 −0.345 40
market combination 0.003 0.275 63
market physical 0.003 0.452 45

Panel B: Pre (days 10–0)
carhart cash −0.008 −0.773 39
carhart combination 0.004 0.304 64
carhart physical 0.033 3.207⇤⇤ 47
market cash −0.004 −0.374 39
market combination 0.003 0.217 64
market physical 0.031 3.219⇤⇤ 47

Panel C: Pre (days 5–0)
carhart cash 0.000 −0.019 40
carhart combination 0.007 0.754 63
carhart physical 0.019 2.368⇤ 48
market cash 0.005 0.695 40
market combination 0.005 0.526 63
market physical 0.018 2.374⇤ 48

Panel D: Event (days -1 to +1)
carhart cash −0.019 −2.715⇤⇤ 40
carhart combination 0.006 1.143 64
carhart physical 0.008 1.299 48
market cash −0.017 −2.605⇤⇤ 40
market combination 0.004 0.757 64
market physical 0.006 0.893 48

⇤ p < 0.05, ⇤⇤ p < 0.01, † p < 0.10.
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6.3 H3: Short-interest dynamics

The average change in short-interest by settlement type is shown in Table 6.4.
The robust measure (�SIrobust) is a placebo di↵erence between the second-
last and third-last observations, intended to test whether short-interest move-
ments are merely normal fluctuations. The main variable (�SImain) measures
the change between the last and second-last observations surrounding the
conversion date.

Hypothesis 3 is only partially supported by the findings. In contrast to
the evidence presented by Gatti and Sperl (2024)[43] and the expectation
of a systematic unwind before ”conversion until date”, the mean change in
short-interest for cash-settled convertibles is negative but statistically in-
significant. One possible explanation is that arbitrageurs spread out their
repurchases over a longer time horizon rather than unwinding their hedges
within a limited event window, partially due to borrowing costs or liquidity
constraints. Consequently, in the brief event windows used here, the decline
may be more gradual and less obvious. Additionally, di↵erences with Gatti
and Sperl (2024)[43] may be due to the di↵erences in the sample construction.

Additionally, findings show that di↵erent settlement-mechanisms exhibit
significant heterogeneity. In contrast with the results for cash settled CBs,
the average -717,000 shares SI di↵erence for combination-settled bonds indi-
cates a statistically and economically significant drop in short-interest (t =
�2.04, p = 0.045; Wilcoxon p = 0.001). This pattern shows that the option
to settle partially in shares creates stronger pressure for short-interest reduc-
tion, which is consistent with short sellers covering positions in anticipation
of having to deliver stock upon conversion.

For physically settled convertibles, the average changes in short-interest
are negative but not statistically significant. The lack of a noticeable impact
for these bonds was expected and can be attributed to the fact that the
delivery of shares upon conversion eliminated the arbitrageurs’ need to cover
their short underlying positions by buying stocks on the market.

Crucially, the last and second last observations show that the placebo
measure (�SIrobust) is small and negligible for all settlement groups. This
supports the idea that the drop in short-interest seen for combination-settled
bonds is an event-driven phenomenon focused around the conversion rather
than a component of a broader trend or regular volatility in short position-
ing. Therefore, the robustness check increases confidence that the primary
findings are not erroneous or the result of data timing artefacts.

When combined, these findings demonstrate how settlement design plays
a special role in influencing the behaviour of short sellers. The conversion
event only causes a noticeable change in short-interest when issuers main-
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tain the ability to deliver shares, highlighting the direct correlation between
the contractual characteristics of convertible bonds and noticeable market
activity.

Table 6.4: Short-Interest analysis by settlement type

Settlement Measure Mean t-stat Wilcoxon p N

Cash �SImain -108,944 -0.32 0.952 40
Cash �SIrobust -10,100 -0.03 0.174 40
Combination �SImain -716,837 -2.04⇤ 0.001⇤⇤⇤ 64
Combination �SIrobust -172,572 -0.51 0.082† 64
Physical �SImain -528,659 -0.63 0.596 47
Physical �SIrobust -215,784 -0.67 0.038⇤ 47

Notes: Two-sided t-tests on means and Wilcoxon signed-rank p-values
reported. Significance markers: ⇤ p < 0.05, ⇤⇤ p < 0.01, ⇤⇤⇤ p < 0.001,
† p < 0.10.

6.4 Cross-sectional analysis

Once dilution, moneyness, and industry composition are taken into account,
the cross-sectional results for abnormal volume (AVOL) demonstrate that
trading activity around maturity is not influenced by the settlement-mechanism.
The coe�cients on the physical and combination dummies are small and sta-
tistically indistinguishable from zero in all windows, suggesting that there is
no independent settlement-specific e↵ect on volume. Rather, two economi-
cally significant trends show up. First, there is a distinct sectoral footprint:
utilities have a significant negative loading in the pre-windows, whereas tech-
nology, industrials, materials, and (to a lesser extent) health care and con-
sumer discretionary show large, positive, and statistically significant loadings
in the event and pre-event windows.

This profile supports the notion that, rather than the contractual settle-
ment clause itself, arbitrage and hedging activity scales with the turnover,
volatility, and investor clientele typical of high-beta, high-liquidity industries.
This notion is also well-known from the issuance literature (see Loncarski et
al. (2009)[72]; Choi et al. (2010)[21]; Hutchinson and Gallagher (2010)[52]).
Second, moneyness is a strong predictor prior to maturity: the moneyness
coe�cients at the beginning of the window are negative and significant in
both [�5, 0] and [�10, 0], suggesting that deeper in-the-money convertibles
show less abnormal trading in the period leading up to the ”convertible until”
date.
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This aligns with delta hedging mechanics, which reduce high-frequency
rebalancing and, consequently, temporary trading pressure in the closing
days as the bond moves further ITM and the remaining equity optionality
is mostly realised and the hedge ratio stabilises. The dilution proxy is the
only systematic e↵ect that remains after maturity: the log conversion ra-
tio loads positively and significantly in [+2,+5], which is consistent with
larger share-equivalent positions necessitating more clean-up trades as deal-
ers and arbitrageurs unwind residual hedges after settlement procedures are
completed.

When considered collectively, the AVOL cross-section agrees with the
overall data presented in Section 6.2: activity concentrates in volumes, whereas
price e↵ects (AAR/CAR) are minor and largely non-significant. This is fur-
ther highlighted by the cross-section, which demonstrates that the primary
factors influencing the intensity of trading around maturity are the bond’s
moneyness (where it falls on the equity–debt continuum) and the size of the
potential share issuance (conversion ratio). Persistent sectoral heterogeneity
captures structural variations in turnover across industries.

Turning to abnormal returns, I start with the [-1,+1] event window and
work my way through the cross-sectional regressions. There are two clear
messages. First, both physical and combination settlement are linked to
higher announcement-window abnormal performance compared to the omit-
ted cash benchmark: the coe�cients on the settlement dummies are positive
and statistically significant for both CAR (roughly +2.4–2.6 p.p.) and AAR
(roughly +0.8 p.p.). Second, the moneyness control enters with the ex-
pected sign: more in-the-money convertibles show weaker incremental reac-
tions around the event. This is in line with the theory that there is less room
for additional announcement-window repricing when conversion optionality
is already largely reflected in prices.

The log conversion ratio, a dilution proxy, is negligible and small at the
event horizon, indicating that any expectations investors may have about
the equity supply of larger potential share issuance are either foreseen well in
advance of the [-1,+1] window or are obscured by concurrent hedging flows.
These findings are not contradicted by sector e↵ects, which are weak on their
own.

A di↵erent configuration is revealed when the analysis is expanded to the
longer pre-maturity windows. The log conversion ratio enters positively for
CAR/AAR and becomes statistically and economically significant in both
[-10,0] and [-5,0]. Larger conversion ratios are indicative of deals where
the equity component is more predominant, and those names tend to rise
up into maturity in my sample. This pattern aligns with the cross-section
sorting on contracts that are closer to the conversion time and more equity-
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sensitive. To put it another way, the positive coe�cient in the pre-event
windows should not be interpreted as a ”dilution premium,” but rather as
a composition e↵ect that links equity-like issuers that perform well until the
deadline with higher conversion capacity. This suggests that the windowed
means in Section 6.2 are primarily determined by broad characteristics (such
as how close to the money the bond is or how equity-like the issuer is) rather
than settlement clauses per se. In these pre windows, the settlement dum-
mies either become weaker or lose significance once controls are included.
Energy does so in [-5,0], which probably reflects sector-specific fundamentals
over the sample rather than settlement-mechanics. Utilities frequently load
negatively prior to maturity. The main event-study message in Section 6.2
is supported by post-event ([+2,+5]) results, which show no strong evidence
of systematic price pressure or reversal linked to settlement. Once controls
are included, neither combination nor physical dummies matter. Rather, any
cross-sectional structure manifests along industry lines (positive for Materi-
als and Utilities) and, to a lesser degree, through a loading on the conversion
ratio that is weakly positive. When combined with the event-study results,
this suggests that any settlement-related repricing that takes place is limited
in scope and concentrated, if it happens at all, around the event-window;
after that, issuer and sector characteristics appear to dominate returns.

The AAR e↵ects are basically the per-day counterparts of CAR, with
the same signs and significance (e.g., positive physical/combination loadings
and a negative moneyness slope in [-1,+1]). The coe�cients of the CAR
and AAR regressions match up as they should. The interpretation that the
cross-sectional patterns are actually incremental day-level reactions rather
than cumulation artefacts is supported by this. Additionally, it helps to rec-
oncile Sections 6.2 and 6.4. The event-study means in 6.2 show economically
small, generally insignificant abnormal returns at maturity overall, whereas
the regressions in 6.4 recover modest but significant di↵erentials once we take
sector heterogeneity and moneyness into account, especially the drawback of
cash versus share-delivering settlements at the exact moment of the event.
To put it another way, settlement design tilts the cross-section by roughly
20–30 basis points per day (AAR) or 2–3% over [-1,+1] (CAR) in relation to
cash, but it does not create strong price pressure.

Lastly, the lack of significant settlement-driven price e↵ects reported in
Section 6.2 can be better understood in light of the pre-event windows. How
equity-sensitive and ”near-the-money” a convertible is (moneyness and con-
version capacity) provides a better explanation for abnormal returns into
maturity than whether settlement is cash or share-delivering. This is consis-
tent with the idea that arbitrage-motivated hedging flows are distributed and
absorbed by market depth, as well as with a large portion of the issuance lit-
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erature that, after controlling for firm characteristics, finds modest abnormal
returns.

Once we condition on moneyness, conversion capacity, and sectoral com-
position, the cross-section shows that settlement clauses are not first-order
drivers of returns before or after maturity, but they do matter at the mar-
gin—most notably when comparing cash with physical/combination during
the limited event window.

The inference on settlement e↵ects is not dependent on expected-return
modelling decisions because all cross-sectional specifications are estimated us-
ing OLS with two-way clustered standard errors (issuer × year) and are run
independently on results obtained from the market model and the Carhart
four-factor model ; the qualitative conclusions are the same under both bench-
marks. The variance-inflation factors for the primary regressors of interest
(moneyness, log conversion ratio, and settlement dummies) are comfortably
low, suggesting that multicollinearity is not an issue for the magnitudes or
p-values shown in the tables (see Appendix 9.3). This indicates that the
design matrix behaves well. Overall, Section 6.4 supports Section 6.2 by
demonstrating that, when sectoral heterogeneity, convertible sensitivity, and
expected dilution are taken into consideration, the cross-section shows only
slight relative di↵erences across settlement-mechanisms in the event window
and a stronger, economically intuitive adjustment in when trading activity
occurs (pre-event and shortly post-event) as opposed to how much prices
move on the event date.

6.5 Complementary mean–di↵erence evidence
(Welch tests)

I perform Welch unequal-variance tests, which compare unconditional means
across settlement types, to supplement the cross-sectional regressions. The
Welch tests o↵er a straightforward, model-free check that is also robust to
variance heterogeneity, and the regressions already employ two-way clus-
tered (issuer × year) inference throughout the chapter, so this is not a re-
estimation with alternative standard errors. The results closely match the
cross-sectional findings. Cash-settled issues underperform combination set-
tlements and physical settlements by a small but statistically significant mar-
gin in the narrow event window [-1,+1]. The cash-versus-combination and
cash-versus-physical comparisons for CAR (and similarly for AAR) yield t-
statistics of approximately -2.5 to -2.9 and p-values of about 0.005 to 0.015
for both the market and Carhart models. This is consistent with section
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6.4, which states that after controlling for dilution, moneyness, and sector
composition, the physical and combination dummies load positively in rela-
tion to cash. The di↵erences are mostly eliminated outside of that window
closer to the ”convertible until date”. The regression evidence of no sys-
tematic reversal or follow-through by settlement type is mirrored in the post
window [+2,+5], where none of the cash-vs. share-delivering di↵erences are
significant (|t| < 1, p > 0.10). With one exception: cash versus physical is
significantly di↵erent in [�10, 0] under both return models, and only slight-
lyin [�5, 0]. This supports the conclusion in §6.4 that pre-event variation
is mainly arranged by moneyness and conversion capacity (as well as in-
dustry mix), rather than by settlement clauses in and of themselves. All
things considered, the Welch tests support the primary findings from sec-
tions 6.2-6.4. The magnitude of potential share issuance (conversion ratio),
the convertible’s equity-likeness (moneyness), and ongoing sectoral hetero-
geneity better explain broader pre- and post-maturity dynamics, while any
settlement-related price e↵ect is, at most, a modest, announcement-window
phenomenon—economically small and short-lived.
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Chapter 7

Final discussion

7.1 Summary of main results and relation to
prior literature

While combination and physical settlements are not statistically di↵erent
from zero, the market and Carhart models both show cash-settled bonds earn-
ing negative abnormal performance within the event window [-1,+1] (CAR
about -1.7% to -1.9%, t = -2.6 to -2.7, p-value = 0.01). Pairwise Welch
tests confirm that cash underperforms both combination and physical in this
narrow window (p-values around 0.01-0.02). Before the event, physical de-
livery shows the strongest positive signal: over the [-10,0] window, CAR is
approximately +3.1% to +3.3% (t = 3.2, p-value = 0.002), while over the
[-5,0] window, CAR is approximately +1.8% to +1.9% (t = 2.37, p-value
= 0.022). These findings hold true for both factor specifications. There is
no evidence of systematic di↵erences by settlement type in the post-event
[+2,+5] window.

Regarding abnormal volumes, while there is no noticeable increase during
the [-1,+1] event window, AVOL rised before the ”convertible until date” for
some settlement types, most notably and significantly for cash and combi-
nation in [-10,0] and [-5,0] windows. This is consistent with the occurrence
of hedging activity or of general increased market trading prior to the ”con-
vertible until date”.

In the cross-section regression, while the physical dummy is positive but
only marginal (p-value = 0.056), the combination dummy loads positively
and significantly for CAR and AAR. For AVOL, settlement dummies are not
significant, thus showing a lack of an e↵ect of settlement kind on the regis-
tered abnormal volumes. The event-study patterns are consistent with these
cross-sectional estimates: cash appears weakest during the event, whereas
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combination and physical appear relatively stronger, with the strongest im-
pact of physical settlement happening before the ”convertible until date”.

Including BICS Level I fixed e↵ects for industries reveals that the sector
mix has little influence on the results in the core [-1,+1] window—sector
dummies are tiny and mostly non-significant. Sector patterns, on the other
hand, do show up outside on the other event windows: Energy shows weak
impact in [-5,0], and Materials and Utilities load negatively during the run-
up ([-10,0] and [-5,0]) but shift to positive during the post window ([+2,+5]).
The main finding that settlement type does not explain AVOL in the [-1,+1]
window remains unchanged despite the fact that sector heterogeneity is even
more pronounced for AVOL, with some industries displaying structurally
higher abnormal volumes.

Finally, the short-interest (SI) analysis shows that only combination set-
tlements show a significantly negative change in short interest (�SI) (p �
value < 0.05); cash and physical settlements have no significant e↵ects.
These results build upon and relate to earlier research. While the event-
window underperformance of cash contrasts with the positive cash-settlement
e↵ects at maturity reported in Gatti and Sperl (2024)[43], the increased ac-
tivity and the return variation by settlement are consistent with the classic
arbitrage narrative (delta-hedging into known settlement mechanics). Such
di↵erence is probably due to the di↵erences in both the sample construc-
tion and the event window choices. Indeed, Gatti and Sperl’s (2024)[43]
research highlights final maturity/settlement episodes and dealer hedging
unwind, while this study focusses on the ”convertible until” deadline with a
near-money screen and narrow windows.

7.2 Limitations

This study has a number of limitations. First, rather than being causal, the
results are descriptive as issuers choose the settlement type. This means that
the unobserved factors driving this choice - for example, issuer risk, financing
requirements, investor clientele, and liquidity conditions - may also have an
impact on returns and volumes. Because of that ”selection,” we are able to
record trends but cannot assert that the type of settlement is the direct cause
of the results.

Also, possibly there are other information that influence the trading dy-
namics of the stock in the event window besides the conversion event used.
Indeed, the windows may not be completely cleared of earnings, corporate
actions, or news specific to a firm.

Third, if moneyness is correlated with firm conditions, the near-money
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(ATM/ITM) screen, while improving the comparability of results across bond
issues, may bias the results by shrinking the final sample.

Furthermore, statistical power di↵ers between windows and groups. �SI
tests are limited, particularly for short windows, by the small size of some
changes and the low frequency and limited availability of short-interest.

Another possible limitation is due to the fact that key CB settlement
information - such as changes in settlement provisions or bond covenants over
time - is hard to gather as it either requires access to specific private databases
or direct contact with book-runners. This incomplete set of information may
thus lead to classification noise and a weakening of the inference.

7.3 Implications and takeaways

The key takeaway for CBs issuers is that trading dynamics around the dead-
line are shaped by settlement mechanics. Indeed, cash settlement design is
linked to small but significant event-window drag, while both physical set-
tlement and combination settlement do not present this e↵ect. Therefore,
combination or physical settlement may be better if management is sensitive
to short-horizon stock behaviour around conversion milestones (for example,
due to concurrent equity transactions or investor relations considerations).
Cash settlement clauses are still feasible in situations where dilution preven-
tion is of the utmost importance while short-term stock performance is of
secondary importance.

Additionally, the findings emphasise how important it is for book-runners
and structurers to communicate settlement mechanisms and borrow availabil-
ity in a clear and timely manner. In combination cases, the �SI decrease
and the pre-event AVOL build-up indicate that market players actively ad-
just hedges as the deadline draws near. Frictions and price impact can be
minimised by giving clear instructions on expected share deliverables for
combination settlement.

For arbitrageurs, the results are consistent with their mechanical hedging.
The increase in pre-event AVOL and the negative �SI for combination cases
are consistent with a pre-deadline hedge build, followed by an unwind. In
particular, results show that, as there is no evidence of systematic price
increases near the event, arbitrageurs can cover their short positions in the
stock up to the ”convertible until date” without having to pay a premium.
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Chapter 8

Conclusion

This thesis investigated the relationship between stock-market behaviour
around the ”convertible-until” date and settlement design in U.S. convert-
ible bonds. Three patterns were found using a cross-sectional OLS with year
fixed e↵ects and two-way clustered standard errors (issuer × year), comple-
mentary mean-di↵erence tests, and an event-study with market and Carhart
models. First, cash-settled issues perform poorly within the limited [-1,+1]
window: pairwise Welch tests show that cash underperforms both physical
and combination settlements in this window, and cumulative and average ab-
normal returns are negative and statistically di↵erent from zero. Second, for
physical settlement, the strongest positive return signal occurs prior to the
event (particularly over [-10,0] and [-5,0]); in the short post window [+2,+5],
there is no discernible variation by settlement type.

Third, for specific settlement types, particularly cash and combination,
trading activity increases in the run-up to the event rather than during it.
This is in line with positioning and hedging adjustments made prior to the
observation period. These results are supported by cross-sectional regres-
sions: the physical settlement dummy is positive but only marginal, the
combination settlement dummy loads positively (and significantly) for re-
turns. However, settlement dummies do not explain abnormal volumes after
year e↵ects are taken into account. These return patterns are directionally
consistent with the short-interest results: cash and physical are not statis-
tically di↵erent from zero, but the change in short-interest is significantly
negative only for the combination settlement.

The study makes two contributions. Empirically, it shows settlement-
specific di↵erences between price and volume outcomes that are concentrated
in economically limited windows: volume pressure is primarily a pre-event
phenomenon, whereas return gaps are most noticeable at the event.

These results are applicable to a variety of agents. It is important for is-
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suers and their advisors to understand how settlement decisions relate to var-
ious short-horizon equity dynamics surrounding conversion deadlines. Specif-
ically, cash settlement is linked to lower event-window returns, whereas com-
bination and physical structures do not exhibit the same underperformance
during that time frame. The lack of broad-based volume surges at the event,
combined with pre-event increases in activity, indicates that any liquidity
planning for investors who own convertibles outright should concentrate on
the days preceding the observation period rather than the deadline. For
arbitrageurs, the fact that short-interest declines are concentrated in combi-
nation cases and that prices are not consistently raised near the ”convertible-
until” date supports the idea that partial covering and hedging are possible
even near the deadline without resulting in abnormally unfavourable pricing.
Lastly, the cross-section shows that year e↵ects are significant; therefore, af-
ter adjusting for settlement, calendar conditions and market regimes continue
to be key drivers.

The study’s limitations are obvious. Settlement selection and results may
be influenced by unobserved issuer characteristics and settlement is not as-
signed at random. Short windows may be confused by overlapping firm news
because the ”convertible-until” date is an unreliable indicator of the com-
plete information set. Although it reduces the sample size and may move in
tandem with fundamentals, the near-money screen enhances comparability.
Noise is introduced by data frictions; estimation-window selections deter-
mine volume normalisation. Power is limited during brief windows due to
the availability of short-interest at lower frequencies. Although they limit
the range of inference, these limitations do not negate the patterns described
here.

The most promising directions for future research seem to be two. First, it
would be clearer whether the settlement gradients endure finer conditioning
if the cross-section was enhanced with firm fundamentals (leverage, liquidity,
profitability), sector–time interactions, and contract-level controls (e.g., net-
share structures, observation-period length, make-whole provisions). Second,
more frequent trade-and-quote data around observation periods could mea-
sure how hedging schedules translate into intra-day volume profiles and slip-
page across settlement types, decoupling inventory management from price-
pressure channels. To close the gap between capital-structure design and
equity microstructure, a complementary extension would tie primary and
secondary bond-level flows to stock outcomes.

All things considered, this thesis demonstrates that settlement design in
convertible bonds is related to short-horizon equity outcomes, but in a way
that is both time-window-specific and outcome-specific: cash settlement is
penalised by event-window returns, pre-event volumes increase most for cash
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and combination, and cross-sectional results match those trends after year
e↵ects are taken into account. For issuers, outright investors, and hedged
participants who plan around conversion deadlines, these findings o↵er spe-
cific, practical takeaways and contribute a targeted piece of evidence to the
literature on convertibles.
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Chapter 9

Appendix

9.1 Raw sample statistics

In this section I present sample statistics for the raw sample of my analysis.
In particular this sample contains 319 convertible bonds that share the same
features of the convertibles in the final sample, except for including OTM,
ATM and ITM (at the beginning of the event window) instruments.

The composition of the raw sample is illustrated below in Table ??.

Figure 9.1: Settlement type by year of maturity
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Table 9.1: Distribution of convertible bond issuances by year

Year of issuance Count Percentage (%)

2000 2 0.63
2003 3 0.94
2004 1 0.31
2005 2 0.63
2006 23 7.21
2007 30 9.40
2008 11 3.45
2009 33 10.34
2010 18 5.64
2011 23 7.21
2012 12 3.76
2013 29 9.09
2014 34 10.66
2015 12 3.76
2016 14 4.39
2017 24 7.52
2018 23 7.21
2019 16 5.02
2020 6 1.88
2021 2 0.63
2022 1 0.31

Total 319 100.0

Table 9.2: Industry distribution (BICS Level 1) of raw sample

Industry Count Percentage (%)

Communications 26 8.15
Consumer Discretionary 45 13.17
Consumer Staples 13 4.08
Energy 23 7.21
Health Care 77 24.14
Industrials 33 10.34
Materials 13 4.08
Technology 89 27.90
Utilities 3 0.94

Total 319 100.0
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Table 9.3: Seniority of convertible bonds in the raw sample

Seniority Count Percentage (%)

Senior unsecured 308 96.55
Subordinated 11 3.45

Total 319 100.0

Table 9.4: Settlement type by year of issuance

Year Sample
Physical Cash Combination

# % # % # %

2000 2 1 50 0 0 1 50

2003 3 2 67 0 0 1 33

2004 1 1 100 0 0 0 0

2005 2 2 100 0 0 0 0

2006 23 5 22 13 57 5 22

2007 30 8 27 12 40 10 33

2008 11 5 45 2 18 4 36

2009 33 16 48 2 6 15 45

2010 18 5 28 7 39 6 33

2011 23 12 52 4 17 7 30

2012 12 3 25 3 25 6 50

2013 29 3 10 9 31 17 59

2014 34 6 18 10 29 18 53

2015 12 3 25 5 42 4 33

2016 14 1 7 2 14 11 79

2017 24 1 4 8 33 15 63

2018 23 3 13 9 39 11 48

2019 16 1 6 5 31 10 63

2020 6 1 17 0 0 5 83

2021 2 0 0 1 50 1 50

2022 1 0 0 1 100 0 0

Total 319 79 24.76 93 29.15 147 46.08
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Table 9.5: Breakdown of non-physical and non-cash settlement types

Settlement type (prospectus language) Count

Net share 42

Net share or cash 12

Net share, physical or cash 92

Net share or physical 1

Total non-physical / non-cash 147

9.2 Cross-sectional regression results

Here below the results for the cross-sectional analysis.
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Table 9.6: Cross-sectional regressions of Abnormal Volume (AVOL)

Variable Coef. Std. Err. p

Panel A: Window [-1,+1]
const −0.236 0.101 0.020⇤

phys −0.042 0.093 0.651
comb −0.103 0.074 0.167
logConvRatio 0.009 0.021 0.674
MoneynessPct 0.003 0.005 0.514
sect Consumer Discretionary 0.391 0.124 0.002⇤⇤

sect Consumer Staples −0.076 0.121 0.530
sect Energy 0.232 0.128 0.071†

sect Health Care 0.280 0.121 0.021⇤

sect Industrials 0.568 0.164 0.001⇤⇤

sect Materials 0.391 0.148 0.008⇤⇤

sect Technology 0.388 0.098 0.000⇤⇤⇤

sect Utilities −0.092 0.080 0.247

Panel B: Window [pre10,0]
const 0.015 0.076 0.842
phys −0.063 0.073 0.384
comb −0.085 0.062 0.168
logConvRatio 0.012 0.015 0.417
Moneyness at start −0.009 0.003 0.003⇤⇤

sect Consumer Discretionary 0.036 0.082 0.661
sect Consumer Staples 0.076 0.096 0.426
sect Energy 0.058 0.101 0.566
sect Health Care 0.162 0.096 0.092
sect Industrials 0.388 0.153 0.011⇤

sect Materials 0.320 0.111 0.004⇤⇤

sect Technology 0.264 0.090 0.003⇤⇤

sect Utilities −0.345 0.079 0.000⇤⇤⇤

Panel C: Window [pre5,0]
const −0.094 0.085 0.265
phys 0.016 0.081 0.845
comb −0.024 0.073 0.745
logConvRatio 0.009 0.016 0.558
Moneyness at start −0.008 0.004 0.040⇤

sect Consumer Discretionary 0.133 0.099 0.181
sect Consumer Staples 0.026 0.117 0.822
sect Energy 0.066 0.122 0.586
sect Health Care 0.275 0.119 0.021⇤

sect Industrials 0.386 0.143 0.007⇤⇤

sect Materials 0.333 0.123 0.007⇤⇤

sect Technology 0.300 0.104 0.004⇤⇤

sect Utilities −0.437 0.092 0.000⇤⇤⇤

Panel D: Window [post2,5]
const −0.242 0.100 0.016⇤

phys −0.072 0.124 0.563
comb −0.110 0.085 0.197
logConvRatio 0.039 0.019 0.036⇤

Moneyness at start −0.005 0.005 0.338
sect Consumer Discretionary 0.385 0.132 0.004⇤⇤

sect Consumer Staples 0.296 0.186 0.111
sect Energy 0.130 0.135 0.337
sect Health Care 0.258 0.137 0.059
sect Industrials 0.430 0.174 0.013⇤

sect Materials 0.095 0.116 0.416
sect Technology 0.190 0.095 0.046⇤

sect Utilities 0.540 0.077 0.000⇤⇤⇤

Notes: OLS with two-way clustered standard errors by issuer and calendar year. Omitted
settlement category is cash. Sector FE include all listed BICS L1 dummies; the omitted
sector is the base category. ⇤ p < 0.05, ⇤⇤ p < 0.01, ⇤⇤⇤ p < 0.001, † p < 0.10.
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Table 9.7: Cross-sectional regressions of Average Abnormal Returns (AAR)

Variable Coef. Std. Err. p

Panel A: Window [-1,+1]
const −0.008 0.003 0.005⇤⇤

phys 0.008 0.002 0.001⇤⇤⇤

comb 0.009 0.002 0.000⇤⇤⇤

logConvRatio 0.001 0.000 0.275
MoneynessPct 0.000 0.000 0.005⇤⇤

sect Consumer Discretionary 0.002 0.003 0.617
sect Consumer Staples 0.003 0.003 0.303
sect Energy −0.005 0.004 0.207
sect Health Care 0.002 0.003 0.488
sect Industrials 0.005 0.004 0.179
sect Materials 0.004 0.007 0.509
sect Technology −0.002 0.003 0.607
sect Utilities −0.003 0.003 0.282

Panel B: Window [pre10,0]
const −0.004 0.001 0.002⇤⇤

phys 0.003 0.001 0.014⇤

comb 0.001 0.001 0.301
logConvRatio 0.001 0.000 0.000⇤⇤⇤

Moneyness at start 0.000 0.000 0.719
sect Consumer Discretionary 0.000 0.002 0.894
sect Consumer Staples −0.003 0.002 0.252
sect Energy −0.002 0.002 0.430
sect Health Care −0.001 0.001 0.620
sect Industrials −0.002 0.003 0.432
sect Materials −0.003 0.002 0.050†

sect Technology −0.001 0.001 0.623
sect Utilities −0.004 0.001 0.000⇤⇤⇤

Panel C: Window [pre5,0]
const −0.003 0.002 0.176
phys 0.001 0.001 0.311
comb 0.001 0.001 0.634
logConvRatio 0.001 0.000 0.000⇤⇤⇤

Moneyness at start 0.000 0.000 0.807
sect Consumer Discretionary 0.002 0.002 0.462
sect Consumer Staples −0.003 0.002 0.133
sect Energy −0.006 0.002 0.011⇤

sect Health Care −0.002 0.002 0.445
sect Industrials 0.003 0.003 0.374
sect Materials −0.004 0.002 0.051†

sect Technology −0.001 0.002 0.678
sect Utilities −0.009 0.002 0.000⇤⇤⇤

Panel D: Window [post2,5]
const −0.007 0.003 0.028⇤

phys 0.003 0.002 0.183
comb 0.003 0.003 0.374
logConvRatio 0.001 0.001 0.102
Moneyness at start 0.000 0.000 0.132
sect Consumer Discretionary 0.002 0.003 0.555
sect Consumer Staples 0.001 0.004 0.888
sect Energy −0.007 0.004 0.121
sect Health Care 0.005 0.003 0.126
sect Industrials −0.002 0.003 0.413
sect Materials 0.013 0.004 0.000⇤⇤⇤

sect Technology 0.002 0.002 0.498
sect Utilities 0.008 0.002 0.000⇤⇤⇤

Notes: OLS with two-way clustered standard errors by issuer and calendar year. Omitted
settlement category is cash. Sector FE include all listed BICS L1 dummies; the omitted
sector is the base category. ⇤ p < 0.05, ⇤⇤ p < 0.01, ⇤⇤⇤ p < 0.001, † p < 0.10.
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Table 9.8: Cross-sectional regressions of Cumulative Abnormal Returns
(CAR)

Variable Coef. Std. Err. p

Panel A: Window [-1,+1]
const −0.025 0.009 0.005⇤⇤

phys 0.024 0.007 0.001⇤⇤⇤

comb 0.026 0.007 0.000⇤⇤⇤

logConvRatio 0.001 0.001 0.275
MoneynessPct −0.001 0.000 0.005⇤⇤

sect Consumer Discretionary 0.005 0.009 0.617
sect Consumer Staples 0.010 0.009 0.303
sect Energy −0.014 0.011 0.207
sect Health Care 0.007 0.010 0.488
sect Industrials 0.015 0.011 0.179
sect Materials 0.013 0.020 0.509
sect Technology −0.004 0.009 0.607
sect Utilities −0.008 0.007 0.282

Panel B: Window [pre10,0]
const −0.045 0.014 0.002⇤⇤

phys 0.033 0.013 0.014⇤

comb 0.012 0.012 0.301
logConvRatio 0.013 0.003 0.000⇤⇤⇤

Moneyness at start 0.000 0.001 0.719
sect Consumer Discretionary −0.002 0.017 0.894
sect Consumer Staples −0.027 0.024 0.252
sect Energy −0.017 0.021 0.430
sect Health Care −0.007 0.015 0.620
sect Industrials −0.021 0.027 0.432
sect Materials −0.037 0.019 0.050†

sect Technology −0.006 0.012 0.623
sect Utilities −0.045 0.011 0.000⇤⇤⇤

Panel C: Window [pre5,0]
const −0.020 0.014 0.176
phys 0.009 0.008 0.311
comb 0.004 0.009 0.634
logConvRatio 0.008 0.002 0.000⇤⇤⇤

Moneyness at start 0.000 0.000 0.807
sect Consumer Discretionary 0.010 0.014 0.462
sect Consumer Staples −0.021 0.014 0.133
sect Energy −0.033 0.013 0.011⇤

sect Health Care −0.010 0.013 0.445
sect Industrials 0.015 0.017 0.374
sect Materials −0.025 0.013 0.051†

sect Technology −0.005 0.011 0.678
sect Utilities −0.053 0.010 0.000⇤⇤⇤

Panel D: Window [post2,5]
const −0.027 0.012 0.028⇤

phys 0.012 0.009 0.183
comb 0.011 0.013 0.374
logConvRatio 0.004 0.003 0.102
Moneyness at start −0.001 0.001 0.132
sect Consumer Discretionary 0.007 0.012 0.555
sect Consumer Staples 0.002 0.017 0.888
sect Energy −0.027 0.017 0.121
sect Health Care 0.018 0.012 0.126
sect Industrials −0.009 0.012 0.413
sect Materials 0.051 0.014 0.000⇤⇤⇤

sect Technology 0.007 0.010 0.498
sect Utilities 0.031 0.006 0.000⇤⇤⇤

Notes: OLS with two-way clustered standard errors by issuer and calendar year. Omitted
settlement category is cash. Sector FE include all listed BICS L1 dummies; the omitted
sector is the base category. ⇤ p < 0.05, ⇤⇤ p < 0.01, ⇤⇤⇤ p < 0.001, † p < 0.10.
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9.3 VIF

Variance Inflation Factor (VIF) Diagnostics

Variance inflation factors (VIFs) for cross-sectional regressions with abnor-
mal volume (AVOL), average abnormal returns (AAR), and cumulative ab-
normal returns (CAR) as dependent variables are presented in this section.
Multicollinearity is not an issue because VIF values are comfortably below
traditional thresholds (usually 5 or 10) across all specifications.

Table 9.9: VIF diagnostics for CAR cross-section

Variable VIF

const 18.58
phys 1.87
comb 1.64
logConvRatio 1.33
MoneynessPct 1.49
sect Consumer Discretionary 2.50
sect Consumer Staples 1.50
sect Energy 1.60
sect Health Care 3.13
sect Industrials 1.92
sect Materials 1.24
sect Technology 3.45
sect Utilities 1.08
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Table 9.10: VIF diagnostics for AAR cross-section

Variable VIF

const 18.58
phys 1.87
comb 1.64
logConvRatio 1.33
MoneynessPct 1.49
sect Consumer Discretionary 2.50
sect Consumer Staples 1.50
sect Energy 1.60
sect Health Care 3.13
sect Industrials 1.92
sect Materials 1.24
sect Technology 3.45
sect Utilities 1.08

Table 9.11: VIF diagnostics for AVOL cross-section

Variable VIF

const 18.58
phys 1.87
comb 1.64
logConvRatio 1.33
MoneynessPct 1.49
sect Consumer Discretionary 2.50
sect Consumer Staples 1.50
sect Energy 1.60
sect Health Care 3.13
sect Industrials 1.92
sect Materials 1.24
sect Technology 3.45
sect Utilities 1.08
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9.4 Black and Scholes and greeks (dynamic
hedging)

The Black-Scholes-Merton framework is used to value the option component
included in convertible bonds. The model makes the following assumptions:
a constant risk-free rate, lognormally distributed stock prices with constant
volatility, frictionless markets, continuous trading, and no arbitrage oppor-
tunities. Given these assumptions, the price of a European call option on a
stock that pays dividends would be:

C(S, t) = Se�q(T�t)N(d1)�Ke�r(T�t)N(d2),

with

d1 =
ln
�
S
K

�
+
�
r � q + 1

2�
2
�
(T � t)

�
p
T � t

, d2 = d1 � �
p
T � t,

where S is the current stock price, K the strike price (conversion price
in the case of convertibles), r the risk-free rate, q the continuous dividend
yield, � the volatility, T � t the time to maturity, and N(·) the cumulative
standard normal distribution.

The Black-Scholes call valuation directly contributes to the decomposi-
tion of the CB as a straight bond + equity call option since this option for
a convertible bond represents the right to convert debt into equity at the
conversion ratio.

Investors use the Greeks, which gauge how sensitive the option value is
to underlying factors, to control risk:

• Delta (�): it is the sensitivity to stock price

� =
@C

@S
= e�q(T�t)N(d1).

In the CBs context, Delta determines the hedge ratio, i.e. the number
of shares to short in order to build a delta-neutral portfolio:

Nshort = �⇥ Conversion Ratio.

• Gamma (�): it is the rate of change of Delta with respect to the stock
price

� =
@2C

@S2
=

e�q(T�t)�(d1)

S�
p
T � t

,

where �(·) is the standard normal density. A high Gamma implies that
Delta is unstable and hedges have to be rebalanced more frequently.

94



• Theta (⇥): it is the sensitivity to the passage of time. Options lose
value as maturity approaches, capturing time decay.

• Vega (⌫): it is the sensitivity to volatility. Since convertibles include
equity optionality, their value is strongly responsive to volatility. Ar-
bitrage strategies often aim to capture undervalued Vega.

• Rho (⇢): it is the sensitivity to changes in interest rates. It is relevant
especially for long-dated convertibles.

9.5 Ingersoll (1976)

The assumptions of the Ingersoll (1976)[53] model are:

A1. Perfect markets: capital markets are perfect, without transaction costs,
without taxes and equal access to information for all market partici-
pants

A2. No dividend: there are no dividend payments or dividend distributions
to stockholders

A3. Constant conversion terms: the convertible bond has constant terms
over time

A4. Modigliani-Miller theorem: there are no corporate taxes and the Modigliani-
Miller proposition I holds

A5. No call notice: issuers are not required to issue a call notice and, once
the convertible has been called, investors have to immediately either
convert or redeem their debt repayaments

A6. Flat term structure: the term structure of interest rates is flat and
non-stochastic. The instantaneous compounding rate of interest is r.

A7. Frictionless markets

A8. Ito dynamics: the market value of the company follows an Ito di↵usion:

dV = (�V � C)dt+ �V dz

with C being the total cash outflow per time unit, � is the instantaneous
expected return and �2 is the volatility

A9. Capital structure: There is only one senior issue of the company and
is the one of convertibles. The only other liability is common equity.
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