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Abstract 

 

Debt securities are often an efficient and inexpensive resource to finance the 

balance sheet of companies; however, one of the causes of the global financial 

crisis was the excessive leverage taken by companies.  

Hybrid capital instruments share characteristics of equity and debt, and allow 

companies to finance its balance sheet in a more sustainable way by reducing 

leverage, but tend to increase its overall cost of capital. Mandatory Convertible 

Bonds (MCBs) are hybrid financing instruments that are very close to equity; 

rating agencies assign them a high equity component and are commonly treated 

as equity by accounting standards. Despite the high nominal coupon that 

mandatory convertible bonds seem to pay in some cases, a deeper analysis shows 

that the cost of issuing MCBs can be similar and even lower than the cost of 

issuing senior debt.  

The first three chapters of this thesis are an introduction to convertible bonds, to 

mandatory convertible bonds, and to other financing instruments that include 

equity volatility in their design. Afterwards, this thesis analyses mandatory 

convertible bonds from the perspective of the issuing company and their impact 

in the financial sustainability of firms.  

Chapter five of this thesis performs an empirical research of the implicit cost of all 

the mandatory convertible bonds issued between 2010 and 2018. The study 

shows the relationship between the implicit yield of mandatory convertible bonds 

and the yield of the senior debt; additionally it shows the impact of convertible 

arbitrage investors in such cost. The results indicate that mandatory convertible 

bonds can be a sustainable capital alternative that offers a reasonable cost not 

only for high yield companies or new ventures, but also for well-established 

investment grade issuers. The access to efficient and not very expensive capital to 

finance the balance sheet of companies can promote sustainable growth, 

industrialization, and innovation. 

Chapter six presents the second empirical research of the thesis, which analyses 

how a balance sheet instrument like the mandatory convertible bond can mitigate 
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the agency problem. A large proportion of the academic literature about the 

agency problem focuses on corporate governance or on management incentive 

methods that can be used to balance the incentives of shareholders and debt 

holders.  Mandatory convertible bonds can be a method to increase the value for 

shareholders, without increasing the perceived default risk. Following the real 

options company valuation framework, one method to increase shareholder value 

involves increasing the intrinsic risk of the firm; however, such practice reduces, 

in turn, the value for bondholders. The results of this empirical analysis illustrate 

that, for companies in a weak credit position, the agency problem can be 

mitigated by the issuance of mandatory convertible bonds, which allows 

managers to increase company risk without being detrimental for debt holders. 

However, when the probability of distress is small, shareholders have less 

incentive to increase company risk in a company funded by mandatory 

convertible bonds, being their incentives more aligned with bondholders. A better 

alignment of debt holders and shareholders incentives reduces inefficiencies, 

mitigates the probably of distress and improves the long-term financial 

sustainability of companies. 

 

 

Keywords: Mandatory Convertible Securities; Sustainable Finance; Options; 
Hybrid Securities; Financing Policy; Agency Problem; Volatility; Real Options 
Theory 
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Resumen 

Los instrumentos de deuda habitualmente son una manera eficiente y barata de 

financiar el balance de las empresas; sin embargo una de las causas principales de 

la reciente crisis financiera global fue el exceso de apalancamiento financiero 

tomado por las compañías. 

 

Los instrumentos híbridos de capital comparten características de la deuda y de 

los recursos propios y permiten a las empresas financiarse de manera más 

sostenible  reduciendo su apalancamiento, pero tienden a  suponer un 

incremento en el coste del capital.  Los Bonos Convertibles Mandatorios  son 

instrumentos híbridos muy cercanos a las acciones ordinarias; las agencias de 

rating les asignan un componente de recursos propios alto y los estándares de 

contabilidad generalmente los asimilan también a los recursos propios de la 

empresa. A pesar del alto cupón nominal que parecen obligar a pagar los 

convertibles mandatorios, un análisis en profundidad muestra que el coste de 

estos instrumentos  puede ser similar e incluso más bajo que el coste de emitir 

deuda senior. 

 

Los primeros tres capítulos de esta tesis doctoral son una introducción a los 

bonos convertibles estándar y también presentan otros instrumentos que 

incluyen volatilidad en su diseño. Posteriormente, esta tesis analiza los 

instrumentos convertibles mandatorios desde la perspectiva de la empresa que 

los emite y su impacto en la sostenibilidad financiera de la compañía.  El capítulo 

quinto de la tesis presenta un estudio empírico sobre el coste implícito de todos 

los convertibles mandatorios emitidos a nivel global desde 2010 hasta 2018. El 

estudio muestra la relación entre el coste implícito de los convertibles 

mandatorios y el coste de la deuda senior; también muestra la influencia del 

mercado de préstamo de valores y de los hedge funds en dicho coste.  Los 

resultados del estudio indican que los convertibles mandatorios pueden ser una 

alternativa sostenible para obtener capital a un coste razonable, no solo para 

compañías de alto riesgo o nuevas empresas, sino también para empresas de alta 
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calidad crediticia. El acceso a fuentes de capital eficientes y de coste razonable 

promueve el crecimiento sostenible de la economía, la industrialización y la 

innovación social. 

El capítulo sexto presenta un nuevo análisis empírico que estudia como un 

instrumento de financiación empresarial como el convertible mandatorio puede 

mitigar el dilema de agencia. Una gran parte de la literatura académica sobre el 

dilema de agencia se centra en políticas de gestión empresarial o en instrumentos 

de motivación de los gestores de les empresas que ayuden a equilibrar los 

incentivos de los accionistas y de los acreedores. Los convertibles mandatorios 

pueden ser un camino para aumentar el valor para los accionistas sin por tanto 

aumentar el riesgo de quiebra de la empresa. Según la teoría de opciones reales 

de valoración de empresas, un método para incrementar el valor para el 

accionista es aumentar el riesgo de los proyectos en los que invierte la empresa; 

esto sin embargo reduce a la vez el valor para los acreedores. Los resultados del 

análisis demuestran como, por una parte para empresas de calidad crediticia 

baja, el dilema de agencia se mitiga con la emisión de bonos convertibles 

mandatorios, que permiten aumentar el riesgo intrínseco de la compañía sin 

reducir valor para los acreedores. Y por otra parte cuando la compañía emisora de 

convertibles mandatorios presenta baja probabilidad de quiebra, los accionistas 

tienen menos incentivos en aumentar el riesgo implícito para aumentar el valor, 

estando sus incentivos mas alineados con los de los acreedores de la compañía. 

Un mayor alineamiento de los incentivos de acreedores y accionistas reduce las 

ineficiencias en la gestión, reduce la probabilidad de quiebra y sus costes y 

aumenta la sostenibilidad financiera de las empresas. 

 

 

Palabras Clave:  Convertibles Mandatorios; Finanzas Sostenibles; Opciones 
Financieras; Activos Financieros Híbridos; Políticas de Financiación; Dilema de 
Agencia; Volatilidad; Teoría de Opciones Reales 
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1 Introduction 

 

1.1 Objectives of the Thesis 

 

Convertible bonds are one of the major themes of investigation in finance. 

Convertible bonds are debt instruments that can be converted into equity at the 

investor’s discretion. Convertibles represent an important source of financing for 

companies, both on absolute terms as well as relative to standard debt and equity. 

For instance in the period ranging between the year 2000 to the year 2011 in the 

US, companies issued USD6,635 billion in the form of straight debt, USD1,145 

billion and USD510 billion of standard convertible bonds. (Durtoir et al 2014).  

The corporate finance and academic literature about convertible bonds is 

extensive, primarily because the issuance of convertible is regarded as 

paradoxical. The instrument can be replicated, and in most cases in a less 

expensive way, using straight debt and listed warrants; notwithstanding 

companies are increasingly using convertibles.  The empirical corporate finance 

studies of convertible bonds can be grouped in three main categories. One group 

of studies, the largest and oldest, focus on the motivations for the issuance of 

convertibles. A second set of studies examines the impact of the issuance of 

convertibles in company value, in stock prices and in debt prices, in the short and 

the long run.   A third group studies the changes and innovations in the design of 

convertible bonds, how they adapt to the different regulations and to the new 

investor types. 

However, one subgroup of convertibles, the mandatory convertible securities, 

which presently represents a third of all convertible issuance globally —USD150 

billions issued between 2001 and 2011 according to Huerga and Rodriguez-

Monroy (2019) —, has been barely studied by academics. The academic literature 

related to standard convertible bonds is disproportionally larger than the one 

studying mandatory convertibles.  
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Mandatory Convertible Securities in its different formats are a fairly recent 

financial innovation dating in its present format from 1993, when the first 

dividend enhanced convertible shares of Mascotech Inc. were issued. Mandatory 

Convertible Securities are in some cases designed as debt instruments, with an 

accounting equity component, or as a fully equity instrument, like in the case of 

the preferred shares in the US. However, mandatory convertibles are mainly 

treated as equity by rating agencies and by accounting standards. Mandatory 

convertibles are hybrid securities that share characteristics of both debt and 

equity. They provide for the deferred, but mandatory, issuance of common stock, 

while raising proceeds immediately. Mandatory convertibles pay regular coupons 

but upon redemption or at maturity are mandatorily converted into a fixed or 

limited number of common shares and no cash or other security is delivered. This 

feature enables this security to behave like common shares but the coupons paid, 

its contractual format and the embedded options enables them also to behave like 

debt in some cases and like standard convertible bonds in other cases. 

For a company, the cost of debt is in general much lower than the cost of equity. 

Corporate tax and financial regulation also lead companies to take high levels of 

debt. The recent financial crisis has shifted the focus of corporate governance 

from the generation of short term profits, to the long term financial sustainability 

of the company. A sustainable financial and corporate system that helps economic 

growth must be balanced and not biased towards the excessive use of debt.  

Several hybrid instruments have been designed as a mixture of debt and equity, to 

make the capital structure of the companies and financial institutions more 

sustainable, flexible (Ganshaw and Dillon 2005) and less dependent on debt, 

since debt payments —both interests and principals— are a fixed charge and 

always have priority in the payments waterfall of a company and can lead to 

defaults. 

The question that motivates this investigation is the following: can the utilization 

a balance sheet instrument contribute to the long term financial sustainability of 

the economic system? 
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Hypothesis 1 

The implicit cost of issuing mandatory convertibles must be closer to the cost of 

debt than to the cost of equity.  The implicit cost from the point of view of the 

issuing firm is defined as the cost of the instrument securities stripping out 

interferences as the nominal coupon, the value of the embedded options and the 

underlying risk-free rate.  

Hypothesis 2 

The credit component of mandatory convertible bonds is a factor that affects 

more the implicit cost of the instrument than the equity volatility, the dividend 

yield or other equity factors. 

Hypothesis 3 

If equity factors have a lower impact in the implicit cost of mandatory convertible 

bonds, some market actors must be providing liquidity to hedge the equity related 

risks. Therefore, the stock lending market and the convertible arbitrage investors 

must be fundamental for MCBs price formation. The intrinsic cost for the issuer 

of MCBs must decrease when the stock lending market is more liquid and more 

investors can hedge it. 

Hypothesis 4 

Mandatory convertible bonds, like convertible bonds, can reduce the 

misalignment of incentives between company managers, shareholders and debt 

holders and hence reduce the agency problem costs.  A company issuing MCBs 

can invest in riskier projects and increase its risk, and yet the market will not 

perceive a higher risk of bankruptcy, in the same way as when a company issues 

new equity. When companies are in a situation close to financial distress the 

issuance of MCBs can be equally helpful as a capital  increase —the issuance of 

plain equity— for its bondholders,  nevertheless it can be marginally beneficial for 

existing shareholders that might experience a  lower dilution and a higher return 

by increasing the company risk. 
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Hypothesis 5 

After the issuance of a mandatory convertible, the asymmetry of information 

between insiders and external investors becomes more a more important factor 

for the company equity volatility. Some of the extrinsic company metrics, like the 

market credit spread and the debt to market cap have a lower influence on the 

firm’s equity volatility, reflecting an improvement of the credit profile and the 

sustainability of the company. 

1.2 Thesis Structure 

 

This thesis document is structured in seven chapters.  

 

Chapter one introduces the thesis motivations, summarizes the objectives and the 

hypothesis of this thesis and outlines the methodology used for the elaboration of 

the empirical research. 

 

Chapter two presents a brief history of convertible instruments, both standard 

convertibles and mandatory convertible securities. The chapter encompasses the 

development of convertible securities from their origin at the beginning of the 

XIX as a means to finance the then capital intensive, technologically innovative 

and speculative railroad companies, to the creation of the first mandatory 

convertible bond in its present format at the end of the XX century. 

 

Chapter three performs a detailed description of convertible bonds. The chapter 

dives into the early academic studies about convertible bonds until the seminal 

publication of Ingersoll in 1973 about the valuation of convertible bonds. After, 

chapter three analyzes the modern academic researches about the market 

reaction to the issuance of convertibles. The chapter also studies the theories 

about the motivation for the issuance of convertible bonds.  Chapter three 

describes the modern techniques used to valuate convertible bonds. Additionally 

the accounting of convertible bonds is outlined. Finally this chapter presents 
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standard convertible bonds as a both a sustainable financing instrument and as 

an instrument suitable to finance sustainable, green and environmental projects. 

 

Chapter four briefly describes scrip dividend. The script is another innovative 

corporate finance instrument that same as convertible bonds, includes options in 

its design. Additionally, like in the case of convertible and mandatory convertible 

bonds, scrip dividends can mitigate the agency problem between shareholders 

and company managers. 

 

Chapter five introduces mandatory convertible instruments and. It analyzes the 

academic studies about the subject published to this date. It also describes the 

techniques used for the valuation of mandatory convertibles. The chapter exposes 

an empirical research of the implicit cost of all the mandatory convertible bonds 

issued between 2010 and 2018. The study shows the relationship between the 

implicit yield of mandatory convertible bonds and the yield of the senior debt; 

additionally it shows the impact of convertible arbitrage investors in such cost. 

The results indicate that mandatory convertible bonds can be a sustainable 

capital alternative that offers a reasonable cost not only for high yield companies 

or new ventures but also for investment grade companies. 

 

Chapter Six studies the agency problem and explores the potential of mandatory 

convertible bonds as a method to mitigate it.  The hypotheses are derived from 

the real option valuation theory and the influence of risk into equity and debt 

values. The results of this empirical analysis illustrate how the agency problem 

can be mitigated by the issuance of mandatory convertible bonds, which aligns 

incentives of debt holders and shareholders. A better alignment of incentives 

reduces inefficiencies, mitigates the probably of distress and improves the long 

term financial sustainability of companies. 

Finally Chapter Seven presents the conclusions of this study and the future lines 

of research about mandatory convertible instruments. 
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1.3 Main Contributions of the Thesis 

 

The first contribution of this thesis is to present a brief history of convertible 

bonds. Not many research documents discuss the history and the origins of the 

convertible bonds from the XIX century to the XX century, and even fewer 

academics study the paths that that led to the issuance of the first mandatory 

convertible security in 1993. 

The second contribution of this thesis is to present convertible bonds as a 

sustainable instrument that can align incentives of shareholders and debt 

holders. The excessive leverage that led to the global financial crisis has shown 

that the financial sustainability of firms must be considered as a major company 

objective.  

The third and the most important contribution of this thesis, is to shed some 

academic light into mandatory convertible bonds. Very few theoretical or 

empirical analyses have addressed the study of this innovative financial 

instrument. The academic researches published up to date are the following: 

 Arzac, E.R., 1997. PERCS, DECS, and other Mandatory Convertibles. 

Journal of Applied Corporate Finance 

 Huckins, N. W., 1999. An Examination of Mandatorily Convertible 

Preferred Stock. The Financial Review  

 Chen, A.; Chen, K.; Howell, S., 1999. An Analysis of Dividend Enhanced 

Convertible Stocks. International Review of Economics and Finance 

 Amman, M.; Seiz, R., 2006. Pricing and Hedging Mandatory Convertible 

Bonds. Journal of Derivatives  

 Chemmanur, T.; Nandy, D.; Yan, A.; Jiao, J., 2014. A Theory of Mandatory 

Convertibles. Journal of Banking & Finance 

 Weng, S., 2018. A Theory of Mandatory Convertibles: Distinct Features for 

Large Repeated Financing. The European Journal of Finance 
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Even less academic research is dedicated to the study of the implicit cost of 

mandatory convertibles. The fourth contribution of this thesis aims to addresses 

this gap. Company managers facing the potential issuance of a mandatory 

convertible bond don’t have any published empirical study that can help them to 

justify their decision based on the cost for the firm.  This thesis wants to add to 

the academic literature by studying for the first time the factors that influence its 

implicit cost. Besides this study includes for the first time hedge and convertible 

arbitrage funds as marginal price setting investors.  One fundamental question 

that this research try to explore is the following, is the cost of MCNs different and 

lower than the cost of equity? 

And finally, the thesis explores the potential of mandatory convertibles as a 

method to reduce the inefficiencies and costs caused by the agency problem, the 

misalignment of objectives between shareholders and debt holders. Most 

academic researches propose corporate governance methods or incentive plans as 

a method for reducing the agency costs. However, this thesis follows a different 

and innovative path, already initiated by Dorion et al (2014), by proposing a 

balance sheet instrument.  This thesis extends Dorion’s studies to mandatory 

convertible bonds, develops new model and performs an empiric research that 

shows that mandatory convertible bonds can align incentives and can increase the 

financial sustainability of companies. 
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2 The History Mandatory Convertible Instruments 

 

2.1 The Origins of Convertible Instruments 

 

Convertible instruments, convertible bonds and particularly exchangeable bonds 

are far from being a new development in the financial sector. In fact, most bonds 

issued from the middle ages to the end of the gold standard, were convertible into 

a pre-agreed gold or silver more often than into other forms of currency or paper 

money. Therefore a correct valuation of the bonds issued by the states from the 

XV century should have incorporated the modern numeric valuation techniques 

used to calculate the price of exchangeable bonds. Bondholders were obtaining a 

call on the gold or silver price included in the debentures. I suspect that the 

investors at the time, in a way included such a conversion option in the price; 

therefore bonds redeemable in gold or silver would pay a lower coupon than 

bonds redeemable into paper money or into other bonds. I also suspect that there 

were arbitrage and important price differences between bonds redeemable in gold 

and in silver since the latter has historically suffer a far higher volatility than gold.  

One of the first mentions to the convertibility of debt into common stock can be 

found in the great stock price bubbles of the XVII century: the Mississippi 

Company of France in 1719 and the South Sea Company of England in 1720 (Scott 

1910). In both cases the holders of the government debt were offered the 

possibility to exchange their national debt holdings for the common stock of 

private trading companies that were granted the control of the commerce with the 

colonies by France and England, at a predetermined price.  

It its Classification and Description of Bonds, Frederick Cleveland (1907) 

performs a comprehensive taxonomy of the then prevailing credit instruments. 

Most of the bonds were convertible in other type of security. The classification 

was made following five characteristic: the type of entity or corporation issuing 

the debenture (1), the purpose of the issue (2), terms of payment (3), the evidence 
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of ownership and transfer (4) and the nature of the security given for payment 

(5). In section four, the author describes several types of convertible bonds: 

 Gold Bonds, bonds where the issuer agrees to deliver the principal and 

interests in a predetermined amount of gold coins, of a pre-specified 

weight and fineness 

 Silver Bonds, similar to the gold bonds but more common in countries 

having a silver monetary standard. The Sterling Bonds issued by the 

United Kingdom for several centuries where convertible into silver.   

 Legal Tender Bonds, bonds that can be redeemed by the issuer in a 

predetermined amount of any kind of legal tender money, that can give the 

issuer the benefit of the cheaper form of currency (paper money, central 

bank bonds, silver, gold etc...) 

 Convertible bonds into property. The issuer has the right to exchange or 

convert at a pre-agreed rate into other forms of property. The property 

being land, real or other form of estate. 

 Convertible tax bonds. The bond can be converted into a payment valid for 

the payment of government taxes at a pre-agreed amount. 

 Convertible bonds into shares. Convertible and exchangeable bonds as we 

know them presently. It entitles the holder to obtain common or preferred 

company shares, listed or unlisted at a pre-determined rate of exchange. 

The author describes this type of convertible bond as giving the bond 

holder an important factor of equity control and manipulation and 

indicates that the convertible bonds have a certain speculative value aside 

from the nominal investment value. 

 

2.2The Rail Road Companies in the US and the First Convertible 
Bonds  

 

The first modern convertible bonds into shares were issued in the mid-nineteenth 

century in the United States by companies developing the expansion of the 
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railroad to the American West. At that time the US market was comparable to the 

current emerging markets in Latin America or Asia; investment in infrastructure 

and productive capital was highly necessary, offering high potential returns on 

investment but also bearing high risk and large volatility in the returns of 

invested capital, from total bankruptcy to large fortunes. In a period of high 

capital needs and high interest rates, convertible bonds emerged as a very 

appealing alternative for investors, as they offered returns on the appreciation of 

the shares, and should the shares not rise, the investors would recover their 

investment plus the coupon earned on the bond.  

Most authors cite the New York and Erie Railroad Company (NY&E) as the first 

company to issue a convertible bond in 1943. The company was created in 1832 as 

a route that would take trains from New York City to the Great Lakes in the US. 

The company started the construction of the railroad in 1835 but the great fire of 

New York and the economic crisis made the company insolvent. The construction 

of the railroad completed in 1851 and the operations started that year. However in 

1859 the company went into insolvency again. Some of the most important 

financiers of the time, Cornelius Vanderbilt and Daniel Drew made fortunes 

investing and speculating with the stock nature of the Erie convertible bonds. 

However, According to Chandler (1954) the first convertible bonds were issued 

ten years before the Erie issuance. Chandler considers that it was the Camden & 

Amboy Railroad and Transportation Company, that shortly after the beginning of 

the construction of the railroad, in 1830, issued a twenty-year bond secured by 

mortgages on the road's property and convertible to stock at the holder's option. 

By 1837, the Camden and Amboy had outstanding close to $3,000,000 worth of 

sterling and dollar bonds. Chandler also mentions that the Philadelphia and 

Reading Railroad issued another thirty year convertible bond in 1834. And by 

1844 the Reading had over $6,000,000 worth convertible notes maturing in 

thirty years. 
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Notably, at that time capital markets and the investors were located in England 

and the Camden & Amboy and the Philadelphia and Reading bonds were issued 

in Sterling for the London market, not in USD.  

In both cases, New York and Erie and previously Camden & Amboy Railroad and 

Philadelphia and Reading, company managers were contemplating how to raise 

capital to finance a risky, innovative and untested project.  At a time where capital 

was scarce, it was not easy to find investors that would be comfortable with the 

risk of companies that were not generating enough cash flow as to pay the high 

coupons that would compensate the risk of new businesses. To make the 

investment as attractive as possible, the railroad company managers created and 

innovative financial instrument that offered exposure to the company’s equity as 

well as its debt.  The bonds paid a fixed coupon as other corporate or treasury 

bonds but also offered at a pre-determined price the possibility to participate in 

the potential benefits of the railroads. 

The long-term convertible mortgage bond initiated here was to remain 

throughout the nineteenth century the standard type of American railroad bond.  

Convertibles became a very popular investment asset in the US at the time.   

2.3 The Early Convertible Railroad Bonds.  

 

By October 1869 the New York Commercial and Financial Chronicle displayed 

several convertible bonds in circulation as can be read in Table 2.1. 

 

Table 2.1: Sample of Outstanding Convertible Bonds Displayed in the Chicago Tribune 

of October 18691 

Issuer Description       Coupon  Maturity Price  

Hann  and St Joseph Railroad 1st 

morgate convertible 

n.a. n.a. n.a. 

Morris and Essex Rairoad 6% n.a. 81 

Boston and Lowell Railroad 

Convertible bonds of 1853 

6% 1873. n.a. 
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Chicago Bur Quin issued in 1869 

for a notional of USD130,000 

8% 1889 n.a. 

Detroit and Milwakee notional 

USD2.5m 

7% 1875 83 

Erie Railroad 2nd mortgage 

convertible bonds, USD4m, 

7% 1877 92.5 

Erie Railroad 4th mortgage 

convertible bonds, USD4m, 

7%. 1890 78-90. 

Erie Railroad 5th mortgage 

convertible bonds, USD926,000, 

7% 1888 n.a. 

Hannibal and St Joseph 

convertible USD800,000 

7% 1883 n.a. 

Menphis and Charleston 

USD1,298,000 

7% 1880 n.a. 

Michigan Central USD2,208m 8% 1882 n.a. 

Nangatuck RailRoad USD166,000 7% 1876 n.a. 

 

What can be extracted from this table is that yields paid by convertible bonds in 

the mid XIX century were high but in line with the yield of the 10y US treasury 

bonds, that yielded between 6.6% in 1862 in the middle of the American Civil War 

and 4.5% in 1869. However, without taking into consideration the embedded 

options, the cost of convertible bonds was well below the yield required by debt 

investors to the risky companies that developed the railroads to the US West. 

Most of the bonds that financed the railroad at the time were convertible bonds. 

Straight debt should have requested such high coupons that could not have been 

paid with the cash flows generated by the companies. Therefore, we can consider 

that convertible bonds were a financial innovation that allowed the development 

of the railroad in the XIX century. 

Another conclusion is that the maturity of the bonds was very long for today’s 

standards. The maturities ranged from 7 to 21 years, which are maturities that 

investors would not accept nowadays. Today’s convertible bonds average maturity 

is five years.  In conclusion, the convertible bond market offered very good terms 

to issuers of the XIX century. One of the reasons was the high equity volatility 

that the railroad companies had at that time. Investors in convertible bonds could 
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literally make a fortune if the companies completed their venture investments 

and could pay benefits to the shareholders.  

2.3.1 The Marketing of Rail Road Convertible Bonds in the XIX Century  

 

One example of an early convertible bond sale prospectus can be found in the 

Commercial Financial Chronicle on New York, of the 30th October 1869 

described commercially as: 

Seven per cent First Mortgage Convertible Sinking Fund Gold Bonds of the  

Danville, Urbana, Bloomington and Pekin Railroad Company of Illinois. 

 

Principal and Interest Payable in Gold at the Farmers Loan and Trust Company, New York. 

Coupons payable First of April and October. 
 

Free of Government Tax. 

Total Issue - - - $2,000,000 

Capital Stock- - $3,000,000 
 

The Bonds are a first mortgage on the railway, its rolling stock, depots, machine shops, lands, 

and the entire property of the Company. 

Length and Topography: The road is 117 5-100 miles in length, the only East and West line 

connecting the Cities of Danville, Urbane, Bloomington and Pekin on the line of the old Emigrant 

Road. This section has been justly named the Garden of the West, and iss noted for its large 

agricultural and manufacturing products, also for its valuable mines of coal. The local business 

will make the line a first class paying road Valuable Connections.  In addition the Company 

provide for a large through business, having as many valuable connections east and west as any 

road now in operation. The line has lately been consolidated with the Indianapolis and Danville 

Road, making over 200 miles under one management. At Indianapolis it connects with the 

Pennsylvania Central, Baltimore and Ohio, also with several other lines at Danville, with the 

Toledo, Wabash and Western,  and at Pekin with Peoria, making a new through direct route to 

Illinois, connecting Philadelphia, New York, Boston and Baltimore with Peoria, Keokuk, 

Burlington, Omaha and the far West.  

Completion of the Road:  The road is being rapidly constructed, all graded and bridged, the 

track laying at the rate of one mile per day, all the iron and a large amount of rolling stock 

provided. The whole road will be completed before the first of January 1870. 

Profit of the Investment:  The bonds average less than eighteen thousand dollars per mile. Are 

convertible into stock at par, at the option of the holder, at any time, and may be registered in 

the name of the owner if desired. The stocks of several of the principal lines of Illinois are selling 

at from above par to nearly 200. There is a reasonable prospect of the stock of this road, at non 

distant day, selling as high as either of them, which makes the convertible clause a valuable 

option. 

We have personally examined the road and consider the bonds a choice security; we therefore 

take pleasure in recommending them to investors as safe, profitable and reliable A large portion 

of the loan has already been sold.  We are authorized to offer them for the present at 95 and 
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accrued interest in currency, the Company reserving the right to advance the price without 

notice. At this price they pay ten percent in currency —nearly fifty percent more than the same 

amount invested Governments (bonds). Gold and all marketable securities received in exchange 

at highest market rates.  Bonds forwarded by express free of charge. 

Turner Brothers, Bankers.  No. 14 Nassau-St., New York 

 

In the above newspaper advertisement, the Turners Brothers investment bank 

showed a convertible bond, paying semiannual fixed coupons of 7%, coupons paid 

in gold, with no maturity. The bonds were convertible into shares of the Danville, 

Urbana, Bloomington and Pekin Railroad Company of Illinois at a price of 100, at 

any time at the option of the investor.  The convertible bond amount issued 

represented 66% of the total equity capital of the company.  

This bond is, in fact a convertible preferred security, convertible into common 

stock at par at any moment, and represents the one of the first examples of 

mandatory convertibles. These bonds, same as common shares, are perpetual. 

Investors received a fixed coupon and if the traded common shares increase in 

value significantly, they could exchange their convertible bonds and cash in the 

profit. No dividend protection clauses were included at the time, and typically 

investors exchanged the convertible into shares if the dividend of common stock 

was higher. The convertibles had more seniority in the case of company 

liquidation. 

A brief description of the underlying asset and the status of the deployment of the 

railroad were shown.  The Danville, Urbana, Bloomington and Pekin Railroad 

Company was incorporated in 1866. The construction of the road started on 

October 14, 1867. The railroad was completed at the end of 1869, and the 

company merged with another railroad to form the Indianapolis, Bloomington, 

and Western Railway Company.   

However, by 1879 the company was not producing the expected benefits.  In 1887, 

the company was insolvent and was sold under foreclosure and reorganized as the 

Ohio Indiana and Western Railway Company. In 1888 the mortgage on the 

convertible bonds was executed Central Trust Company of New York to secure the 
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payment of its bonds to the amount of $500,000. The original convertible bonds 

couldn’t repay the initial USD2, 000,000 notional amount, the recovery value 

reached only 26% of the amount disbursed by the investors on inception, and the 

conversion into shares was never executed. 

2.4 The Expansion of the Convertible Securities in the XX Century in 
the US 

 

By the 1950 the US economy was in a long economic expansion cycle after the 

Second World War. As in the railroad expansion of the end of the XIX century, 

many growth companies were issuing convertibles to fund new ventures and 

projects in many sectors. Although interest rates and inflation were stable and 

low, investors were attracted by convertibles due to the potential equity upside, in 

a period of stock market increases. In the equity bull market of the 1960s, 

convertible bond were used to fuel the then nascent mergers and acquisitions 

market in the US, when large corporate conglomerates were created. 

The 1980 represented the starting point of the culture of investment banking, and 

financial innovation. Equities started to grow again after the junk bond crisis. It 

was one of the greatest periods of corporate restructuring and M&A. Companies 

used debt and convertible debt to increase leverage. At that time large companies 

with credit ratings below investment grade used convertible financing due to its 

greater rating flexibility and lower debt covenants. However by the mid-1980 the 

interest rates and inflation increased dramatically and investors and issuers 

believed that equity prices were under valuated. Then large investment grade 

corporates also issued convertible bonds, to reduce debt costs and as a deferred 

and higher priced equity issue. 

By 1990, the convertible market was very large in the US and companies in other 

countries, mainly Japan, but also Switzerland, Sweden, UK, France, Spain 

Australia and Canada became frequent issuers of convertible bonds, initially to 

cater for the appetite of the US investors, helped by the global reach of the 

American investment banks. 
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2.5 Convertible Bonds in Europe in the XX Century 

 

France has always been a very innovative country in the field of finance, however, 

the issuance of convertible bonds in France was uncommon during the XIX and 

part of the XX century The French law of 1935 of the protection of shareholders 

prevented the issuance of convertible bonds for nearly two decades.  A 

subsequent French law of September 1953 regulated the issuance of convertible 

bonds and included a provision that provides the previous authorization by 

majority of the general shareholders meeting and the express renounce of the 

preference subscription rights, to avoid the collusion between shareholders and 

bondholders regarding the dilution of shares and earning. (Rivera 1961).  

Germany had ruled on the subject before in the Securities Law of 1937. 

The same disposition was included in the Spanish regulation in the Ley de 

Sociedades Anonimas of 1951. 

With regards to the motivations for the issuance of convertible bonds Europe has 

been different from the US and in a sense, less advanced. One of the most 

important motivations for the issuance of convertible bonds in continental 

Europe was to protect investors from inflation for many years. European 

countries suffered several periods of high rates of inflation after the Second 

World War (Moreau-Neret 1952). The inflation in France was 10.52% in 1958, in 

Spain 11.87% and in Germany 1.18%. In 1975 the inflation rate in the UK was 

24.89%, in France was 9.63%, in Spain was 14.10% and in Germany was 5.41%. 

The stock markets were not well developed and the utilities and banks dominated 

the listed securities. Companies issued standard debt securities issued at fixed 

rate; however, investors needed securities linked to inflation indexes or to 

benefits that were linked to inflation to protect their investments, but inflation 

linked bonds didn0t appeared before the 2000 in Europe. Convertible bonds 

were a method to link the investment to payments linked to inflation. The value of 

the equity of performing companies, in particular utilities, was directly linked to 
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the currency inflation. Convertible bonds issued by utilities and banks protected 

investors from the inflation. 

In 1952 the company Compagnie Saliniere de la Camargue, subsidiary of 

Pechiney, issued a convertible bond with the previous agreement of the existing 

shareholders. (Mazeaud 1958). The convertible bond had a maturity of 20 years 

and an interest rate of 5%, but investors could exchange the bonds for common 

stock at a price of 3333 Francs, or 3 shares per bond, notional 10,000. This 

issuance was the first convertible bond in France after more than 15 years.  From 

1950, the issuance of common stock in France experience a substantial growth a 

bull market. The value of the quoted equities in the Paris Stock exchange was 

1,092 billion Francs in 1951 and it reached 7,959 billion Francs in 1959, according 

to Limouzineau (1960). The issuance of convertible bonds in the Paris stock 

exchange from 1953 to 1959 was comparable to the issuance of fixed rate debt by 

private companies in France as can be read Table 2.2: 

Table 2.2.  Debt Issuance and Convertible Debt Issuance by Private Companies in France 

from 1953 to 1959 2 

 1953 1954 1955 1956 1957 1958 1959 

Convertible 

Bond 

Issuance 

(Millions of 

Francs) 0 22 0 15 25 20 25 

Corporate 

Debt 

Issuance 

(Millions of 

Francs) 25 32 40 20 45 25 25 

 

2.6 Convertible Preferred Shares 

Convertible preferred were a popular instrument in the decade of 1920 and 1930.  

The journal of business of the Chicago University mentions in 1938 (Guthmann 
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1938) a method to evaluate the dilution effect of s a preferred convertible security 

issued by Goodyear Tire and Rubber Company in 1936 to reduce the coupon paid 

by a former preferred security. The security is convertible at any moment into 

Goodyear shares at the proportion of three common shares for each preferred 

share, implying a floating conversion ratio. According Houston and Houston from 

1981 to 1987, American firms issued a total of 892 preferred shares out of which 

431 were convertible preferred shares.  However, the preferred stock market has 

dramatically diminished since 2008 mainly due to the reduced appetite from 

investors for perpetual or long term securities. 

Standard preferred shares are a form of equity. Its claims in case of liquidation, 

comes after the creditors but before those of the common shares. From the 

viewpoint of the common shareholder, the preferred stock issue resembles debt, 

but subordinated to the rest of the liabilities. Preferred shares coupons are 

flexible and can be postponed or passed without the firm having committed 

bankruptcy. Preferred dividends are not deducted before calculating net income 

for tax purposes.. The dividends on preferred stocks must be paid before any 

dividends on common can be paid. The fixity of the preferred stock dividend does 

not allow preferred holders to participate in the prosperity and dividend increases 

of companies.  Preferred shares are like debt, affected by inflation.  A preferred 

stock possesses the features of a perpetual annuity. The market price rises or falls 

with the level of the interest rate as in perpetual annuities.  No dividends can be 

paid on common stock until all arrearages are paid up.  Preferred stock has 

priority over common stock in case of liquidation. In case of dissolution, the 

funds from the sale of the assets go first to the creditors and then to the preferred 

shareholders, and only then is any remainder distributed to the common 

stockholders. Most companies attach a call option on a preferred issue. This 

enables the company to buy back preferred stock from the holders at a fixed 

maximum price. The call price is usually set at a premium over par. The preferred 

shares are generally nonvoting on ordinary matters of corporate policy, but 

usually have voting rights on matters directly affecting their own position. Many 
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preferred stocks are given the full right to vote on corporation matters if preferred 

dividends have been passed (Guerard and Schwarz 2007) 

However standard preferred shares present one fundamental problem. Standard 

preferred shares dividends are fixed and preferred shareholders cannot 

participate of the gains of the benefits of the issuing firms. Namely, in periods of 

high inflation the equity can protect investors assets from depreciation, but 

preferred and long term debt just pay a fixed coupon that can yield well below the 

inflation rate. This fundamental issue determined the design of the convertible 

preferred shares. Convertible preferred participate in the increase in value of the 

common shares and investors can, at a given moment convert their preferred into 

common shares. At the option of the holder, the preferred shares may be turned 

in for common stock at an agreed ratio or price. The conversion option may be 

open indefinitely or it may expire after a stated date. Provisions are generally 

designed to protect the holder of the convertible preferred against dilution. The 

conversion ratio is adjusted for any common stock splits or dividends.  

The rationale of issuing convertible preferred rests on the possibility for the firm 

of obtaining, equity at a lower cost than that the common equity. The conversion 

feature induces investors to supply the firm with equity capital at lower rate. The 

convertible feature gives the purchasers the advantages of a hedged bet; they have 

some of the safety of return given by the preference feature of the shares, and the 

conversion feature allows them to obtain part of the benefits if the earnings and 

market value of the common shares rises. 

Little academic research has been done to explain the issuance of convertible 

preferred shares. Convertible preferred shares are perpetual securities. In general 

issuers tend to induce of force conversion before ten years (Cowan 1996). The 

omission of the payment of preferred coupons does not trigger legally a corporate 

default notwithstanding it precludes the payment of common stock dividends and 

preferred shareholders typically gain board representation. Convertible preferred 

have minimal covenants. 
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Issuing firms take tax deductions for coupon payments, but not for dividends. 

However, certain shareholders have in some jurisdictions a 70% non-taxable 

proportion of the dividends received, whereas interests and debt coupons are 

fully taxable. This implies that firms with low tax rates have an incentive to issue 

preferred convertible securities to cater for the appetite of certain investors. The 

issuance of preferred shares gives part of the unused tax shield of the issuer to 

some investors that take the risk and offer capital (Fooladi and Roberts 1986) 

(Houston and Houston 1990). In the decade of 1980, between 80% to 90% of 

preferred shares’ investors in the US were tax exempt companies (Finnerty 1990). 

Academic studies demonstrate that utilities and industrial companies were for 

decades, since the 1930s, the mayor suppliers of preferred convertible shares. 

However, the situation changed in the 1980s. The active merger market of the 

1980 influenced the use of preferred convertible shares (Houston and Houston 

1990). The mergers and acquisitions market multiplied the magnitudes of the 

prior decades. In the 1970s there were no billion-dollar hostile tender offers. In 

1984 alone there were 18 takeovers with announced prices exceeding $1billion, 

including SOCAL $ 13.4billion purchase of Gulf Oil, Beatrice Companies' $2.5 

billion takeover of Esmark, and Kohlberg Kravis Roberts & Co.'s subsequent 

acquisition of Beatrice Companies' for $4.9 billion in a leveraged buyout. 

Preferred stock was used by both target firms and by acquiring firms. 

Acquisitions are often made by paying the selling shareholders cash and 

securities. Convertible preferred shares are used to make merger terms more 

attractive. The former shareholders of the firm being purchased are given 

convertible preferred shares of the acquiring firm in return for the common 

stockholdings in their present company. The new group of shareholders possess 

some protection against a decline in price and a fixed stream of dividends, and a 

chance to share in its possible success. Preferred shares have long been popular 

for this purpose. 
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2.7 Convertible Exchangeable Preferred Shares 

 

The convertible exchangeable preferred shares are convertible preferred shares 

that include the option for the issuing firm to exchange the preferred convertible 

shares into standard convertible bonds with identical pre-tax cash flows and 

conversion terms. The exchange option gives the issuer a valuable option to swap 

the notes into a tax deductible security for the firm at a given moment.  

Convertible exchangeable preferred shares are a financial innovation that first 

appeared in 1982. The first issuer was Martin Marietta Corp. —a firm that 

developed space and defense systems and products and aircraft components— 

that filed with the S.E.C. an offering of 1.5 million shares of convertible 

exchangeable preferred stock, through the investment bank Goldman, Sachs as 

underwriter. 

When the exchange option is executed by the issuing firms, the preferred shares 

are transformed into standard convertible debt with identical yield and identical 

conversion terms, but with legal debt seniority, senior to other subordinated 

bonds, notes or shares and to equity and preferred shares. Convertible 

exchangeable preferred shares are designed to permit an issuer to switch a non-

tax deductible dividend paying security to a lower cost tax deductible obligation 

when earnings become taxable. Firms take tax deductions for coupon payments, 

but not for dividends. However, as described before, shareholders that are 

corporations have in some jurisdictions a 70% non-taxable proportion of the 

dividends received, whereas interests and debt coupons are fully taxable. 

Convertible exchangeable preferred shares allow the issuer the advantage to use 

its tax shield if and when the issuing firms decides, for instance when its marginal 

tax rises, and the company avoids the underwriting costs of repurchasing old 

preferred shares and issuing new standard convertible bonds. This option can be 

detrimental to corporate investors that would be forced to endure a reduction in 

the after tax income. Convertible exchangeable preferred shares are still used in 

the present. The exchange option provides the issuer with a potential tax benefit 
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but at the cost of a potential tax disadvantage for the investor, if the investor can 

deduct the tax paid by dividends.   

Some researchers have investigated why in the first place firms issue standard 

convertible preferred shares instead of convertible exchangeable convertible 

bonds in the first place (Cowan 1996). The value to the issuer of the exchange 

options exceeds the negative value to the investor. Additionally only corporate 

investors have the 70% deduction whereas institutional investors don’t. Even if 

the exchange option is fully priced to compensate the investors, convertible 

exchangeable preferred shares should dominate as an instrument of choice for 

issuing firms. Yet firms continue to issue standard convertible preferred shares. 

The explanation from Cowan follows Stein (1992) asymmetric information 

theories. The option to exchange into standard tax shield convertible bonds offers 

low value to high quality firms and investors would ask a higher yield to 

compensate that option in the hands of the issuer. Cowan suggests that issuers of 

convertible exchangeable preferred shares are low quality firms and issuers of 

convertible preferred are higher quality firms.  

2.8 PERCS, ELKS, YIELDS, EYES and other Convertible Preferred 
Shares. The Origins of Modern Mandatory Convertibles 

 

The 1980s witnessed a highly active merger market and turbulence and 

regulatory change in the financial services industry that is unprecedented since 

the Great Depression. The decade of the 1980 was one of the greatest moments of 

the financial innovation. The tax and legal framework had evolved and the 

financial markets expanded in the world by the hand of the US investment banks. 

Inflation rates in the US started the decade over 12% and the stabilization 

measures reduced it to the optimal 3% level by the end of the decade. The US 

Federal Fund rates started the decade at 17% and finished at 8%. The S&P stock 

exchange index recovered from the crisis of the end of 1981 and had tripled by 

1990.  In the US, the eighties were the era of the leveraged finance and the high 

yield bonds —junk bonds—, the era of a buoyant Wall Street equity markets, the 
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origin of the securitizations of mortgages and RMBS and the seminal moment for 

the private equity funds.  

Additionally it was the moment where the first modern mandatory convertible 

bonds were designed. In 1988 the first PERCs were issued, structured and 

designed by Morgan Stanley. PERCS stands for Preferred Equity Redemption 

Cumulative Stock. PERCS are an innovation, one step forward the traditional 

preferred convertible shares, since they are mandatorily converted after three 

years and options are included in the design of the instrument. PERCS are 

convertible preferred stocks designed to provide the holders with an enhanced 

dividend rate in exchange for a limited potential for equity stock value 

appreciation, usually a 30%-40%. The dividend paid by PERCS, that are treated 

as preferred shares from the tax and accounting point of view is fixed and 

significantly higher than the one paid by common stock. A typical PERC payoff is 

presented in Figure 2.1. 

However, the main innovation of PERCS is that they are converted mandatorily 

into common stock after three years. Former preferred stock didn’t have a fixed 

maturity date; they were perpetual and had only a call protection expiry date. In 

general issuers tended to call the issuance at par price after the call protection 

expiry date, but if the company was in financial distress the preferred convertible 

remained in the balance sheet. The company Avon issued the first PERC in 1988. 

After Avon other fifteen companies issued PERCS, including General Motors, 

Kmart, Sears, Texas Instruments, Citicorp. The total volume issued reached to 

USD8b in three years. (Chen et al 1999). 

Shortly after Morgan Stanley, in 1993, Salomon Brothers invented and registered, 

the product ELKS, Equity Linked Securities, with a payoff close to the PERCS. 

But instead in shares, ELKS are paid in cash, referenced to the share price of the 

underlying stock. The first ELK was issued by Digital Equipment. Soon after 

Salomon Brothers and Morgan Stanley, Lehman Brothers registered their version 
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of PERCS, called YIELDS, and then Merrill Lynch designed the EYES.  (Kolb et 

Overdahl 2003). 

American companies at the end of the decade of the 1980 and 1990 issued large 

amounts of PERCS and other similar instruments to increase capital, as extra 

equity, to restructure their balance sheet in the aftermath of the junk bond crisis 

in the US, as in the case of the famous RJR Nabisco restructuring using PERCS 

(Burrough 1990). However, in some years the investor demands for PERCS 

diminished due to the equity cap that limits the upside of the appreciation of the 

converted shares.  

 

Figure 2.1. PERCS Total Return vs. Plain Equity Return1 

 

CHIPS (Common-linked Higher Income Participating debt Securities), TARGETS 

(Targeted Growth Enhanced Term Securities), and YES (Yield Enhanced Stock) 

are examples of other securities which perform like PERCS designed in the 

eighties and nineties. 
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2.9 DECS. The First Modern Mandatory Convertible Bonds. 

 

After the junk bond crisis, in the middle of the 1990’s the stock market resumed 

its appreciation, investors believed again in the potential upside of equities and 

the PERCS instrument was relegated to a secondary position due to its capped 

appreciation. Indeed the stock exchange growth was exponential in the nineties 

compared to the eighties. To cater for the appetite of bullish equity investors, in 

1993 Salomon Brothers designed equity-like convertible security called DECS, 

Dividend Enhanced Convertible Stock. (Arzac 1997). 

The first DECS was issued in July 1993 by MascoTech Inc., formerly Masco 

Industries Inc. MascoTech was a manufacturer of equipment for the automotive 

industry; for the construction industry; and for the defense industry. The 

objective of the issuance of the DECS was the repayment of old convertible 

preferred notes. In 1993 MascoTech redeemed for cash its outstanding $100 

million of 10% exchangeable preferred stock and called for redemption its 

outstanding $187 million of 6% Convertible Subordinated Debentures due 2011. 

In July, 1993, MascoTech issued 10.8 million shares of 6% Dividend Enhanced 

Convertible Stock (DECS) at $20 per share —$216 million in aggregate 

liquidation amount— classified as Convertible Preferred Stock. The price, $20 per 

share, that was the closing price of the Masco Tech common stock on June 30, 

1993. The proceeds from the DECS were used to reduce other debts and preferred 

stock. The maturity was four years, July 1997. Then each of the then outstanding 

DECS would convert into one share of Company Common Stock, if not previously 

redeemed by the Company or converted at the option of the holder.  Each share of 

the DECS was convertible at the option of the holder any time prior to 1997 into 

.806 of common shares, equivalent to a conversion price of $24.81 per share. 

Dividends were cumulative and each share of the DECS had 4/5 of a vote, voting 

together as one class with holders of common.  In July 1996 MascoTech, at its 

option, had the privilege to redeem the DECS at a call price payable in shares 

determined by a formula based on the then prevailing market price the company 



                                                The History of Mandatory Convertibles                                                   

46 

 

shares.  Redemption would generally not result in a call price that exceeds one 

share or is less than .806 of a share.  The holders of DECS received fixed 

dividends quarterly at rate of $1.2 per share versus $0.08 per share of common 

stock.   

On July 1, 1997, of the DECS would convert automatically into MascoTech 

common stock. However, prior to the mandatory conversion date, the holders of 

the DECS may elect to convert into 0.806 of a share of common stock for each 

DECS. The equivalent upper conversion price was $24.81 or 24.05% above the 

initial offering price. DECS were also redeemable at the option of MascoTech at a 

price equal to the issue price plus all accrued and unpaid coupons. 

The payoff of the MascoTech DECS at maturity can be expressed as follows: 

 

𝐼𝑓 𝑆 < 𝐿𝑜𝑤𝑒𝑟 𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑇𝑟𝑖𝑔𝑔𝑒𝑟  𝑡ℎ𝑒𝑛   𝐷𝐸𝐶𝑆 𝑃𝑎𝑦𝑜𝑓𝑓 =  𝑆ℎ𝑎𝑟𝑒 𝑃𝑟𝑖𝑐𝑒 + 𝐶𝑜𝑢𝑝𝑜𝑛𝑠 

𝐼𝑓 𝑆 > 𝐻𝑖𝑔ℎ𝑒𝑟 𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑇𝑟𝑖𝑔𝑔𝑒𝑟   𝑡ℎ𝑒𝑛 𝐷𝐸𝐶𝑆 𝑃𝑎𝑦𝑜𝑓𝑓 =
  (𝐿𝑜𝑤𝑒𝑟 𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑇𝑟𝑖𝑔𝑔𝑒𝑟 + 𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑅𝑎𝑡𝑖𝑜 ∗ [𝑆ℎ𝑎𝑟𝑒 𝑃𝑟𝑖𝑐𝑒 −
𝐻𝑖𝑔ℎ𝑒𝑟 𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑇𝑟𝑖𝑔𝑔𝑒𝑟])+ Coupons 

𝐼𝑓 𝐿𝑜𝑤𝑒𝑟 𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑇𝑟𝑖𝑔𝑔𝑒𝑟 ≤ 𝑆 ≤  𝑈𝑝𝑝𝑒𝑟 𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑇𝑟𝑖𝑔𝑔𝑒𝑟 

  𝑡ℎ𝑒𝑛        𝐷𝐸𝐶𝑆 𝑃𝑎𝑦𝑜𝑓𝑓 = 𝐿𝑜𝑤𝑒𝑟 𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑇𝑟𝑖𝑔𝑔𝑒𝑟 + 𝐶𝑜𝑢𝑝𝑜𝑛𝑠                      (1) 

Where: 
 

 Lower Conversion Trigger= DECS issue price $20 

 Higher Conversion Trigger= $24.81 

 Conversion Ratio= ($20/$24.81) =0.806 

 S= Stock Price at Maturity 

 Coupons = Fixed DECS coupons from inception 

 
The payoff of the DECS is displayed on Figure 2.2. The payoff is equivalent to 

purchasing MascoTech shares and selling a call spread on the same underlying 

,that is, selling one call option with strike equal to the lower conversion trigger 

and buying 0.806 call options strike the higher conversion trigger. And the DECS 
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pays fixed coupons that are higher than the common stock dividend, this is the 

reason why Figure 2.2 shows a profit compared to common stock at lower stock 

prices.  

 

 

Figure 2.2. DECS Total Return vs. Plain Equity Return2 

Source: Author  

 

The number of shares of MascoTech issued at maturity is represented in Figure 

2.2 and can be expressed as follows: 

𝐼𝑓 𝑆 < 𝐿𝑜𝑤𝑒𝑟 𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑇𝑟𝑖𝑔𝑔𝑒𝑟  𝑡ℎ𝑒𝑛   𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑆ℎ𝑎𝑟𝑒𝑠 =  1 𝑝𝑒𝑟 𝐷𝐸𝐶𝑆 

𝐼𝑓 𝑆 > 𝐻𝑖𝑔ℎ𝑒𝑟 𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑇𝑟𝑖𝑔𝑔𝑒𝑟   𝑡ℎ𝑒𝑛 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑆ℎ𝑎𝑟𝑒𝑠 = 0.806 𝑝𝑒𝑟 𝐷𝐸𝐶𝑆 

= (
𝐿𝑜𝑤𝑒𝑟 𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑇𝑟𝑖𝑔𝑔𝑒𝑟

𝐻𝑖𝑔ℎ𝑒𝑟 𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑛 𝑇𝑟𝑖𝑔𝑔𝑒𝑟
 )𝑝𝑒𝑟 𝐷𝐸𝐶𝑆  

𝐼𝑓 𝐿𝑜𝑤𝑒𝑟 𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑇𝑟𝑖𝑔𝑔𝑒𝑟 ≤ 𝑆 ≤  𝑈𝑝𝑝𝑒𝑟 𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑇𝑟𝑖𝑔𝑔𝑒𝑟 

  𝑡ℎ𝑒𝑛        𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑠 𝑆ℎ𝑎𝑟𝑒𝑠 = (
𝐿𝑜𝑤𝑒𝑟 𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑇𝑟𝑖𝑔𝑔𝑒𝑟

𝑆
 ) 𝑝𝑒𝑟 𝐷𝐸𝐶𝑆                  (2) 
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Figure 2.3. MascoTech DECS Number of shares delivered at maturity3 

Source: Author  

 

The characteristics of this first DECS were: high income exchangeable securities 

that converted in common stock of the parent company or a subsidiary; 

conversion is mandatory after three years; DECS convert into a maximum of 0.8 

shares and a maximum of 1 share of the issuing company; DECS pay fixed 

coupons and higher than common stock dividends.  

DECS became so popular that by 1996, just three years after the issuance of the 

first DECS, they reached 25% of the convertible market in the US (Nichols 1996).  

DECS represented an important innovation in the financial industry that can be 

summarized in five points:  

 first, a fixed maturity date when the DECS are converted into shares.  

 Second, a fixed conversion formula into shares.  

 Third, equity treatment by rating agencies.  

 Fourth a fixed dividend stream.  

 Fifth an embedded call spread bought by the issuer that limits dilution for 

existing sharehoders and that is compensated via higher dividends.  
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Some years later, in the middle of the 2000’s the DECS evolved into modern 

mandatory convertible bonds, including dividend protection clauses and adapting 

to European and international law. 

The DECS have become the template of reference for modern Mandatory 

Convertible Bonds, since they give the investors greater equity sensitivity and give 

issuers bond and equity characteristics.  The security profile of the DECS is 

similar to buying common shares plus a call spread. It has partial upside linked to 

the common stock, a dead price zone between the issue price and the upper strike 

price and the full downside of the common stock. 

In the decade of the 1990s other investment banks registered and issued ACES 

(Automatically Convertible Equity securities), PRIDES (Preferred Redemption 

Increased Dividend Equity Securities), FELINE PRIDES (Flexible Equity-Linked 

Exchangeable PRIDES), SAILS (Stock Appreciation Income Linked Securities), 

MARCS (Mandatory Adjustable Redeemable Convertible Securities), and TAPS 

(Threshold Appreciation price Securities) are examples of mandatory convertibles 

with a payoff structure similar to DECS. After 2003 the term mandatory 

convertible bond designed the payoff first registered by the DECS. 
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3 Standard Convertible Bonds 

Convertible bonds in their simplest version are hybrid investment assets, and 

from the issuer perspective, corporate financing instruments that offer the 

bondholder the right, but not the obligation, to receive a predetermined number 

of shares, of the issuing company or of another listed company, under certain 

circumstances, and as long as the issuer does not breach his credit obligations. All 

convertible bonds, unlike ordinary, preferred or subordinated shares, share the 

characteristic of having one expiration date, at which the investor must be repaid.  

From the issuer perspective, at expiry the issuing company will either deliver the 

initial amount received in the bond or a predetermined number of shares, in 

addition to the expected coupon, a coupon generally lower than that of other 

types of debt. However, the issuer faces an opportunity cost - if the share price 

rises well above the conversion price, it will be compelled to deliver the investors 

shares at a pre-agreed price, diluting the current shareholders, and potentially 

reducing the value per share. To a certain extent, convertibles can negatively limit 

the revaluation of the company's stock due to the potential dilution at high equity 

prices. From the investor's perspective, if the share price rises above the 

conversion price, the investor may receive the increase in the share price. Finally, 

should the share price not rise above the conversion price or even if it falls below 

the price on the day of the issuance of the convertible bond, the investor will 

receive his initial investment in cash, as in a traditional bond.  

Furthermore and adding on the above, convertibles are heterogeneous 

instruments that include many features that can make them complex and difficult 

to value. Most issues incorporate particular characteristics such as call options at 

a given price for the issuer after a period of time if the share price exceeds a 

certain level, maximum conversion prices, put options for investors at certain 

prices after an specific date (Niedermayer, 2012). 

According to the Bank for International Settlements, in 2013 current global 

outstanding volumes of convertible bonds in circulation issued in different 
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currencies stands at approximately 340,000 million USD. During 2013, the 

issuance of new convertible bonds was USD 86,000 million in convertible bonds 

of different types worldwide. According to the BIS, the net issuance of convertible 

bonds accounted for 8.4% of total debt issuances of non - financial companies. 

Also according to the BIS, between 2011 and 2012, when the global financial crisis 

became more severe, the global issuance of new convertible bonds reached USD 

70,600 million and USD 61,700 million respectively, which underpins that the 

Investors in convertible bonds have a relatively stable appetite for new issues, 

even in times of uncertainty and financial crisis.  

3.1 Types of Convertible Instruments 

There are numerous types of convertible bonds. In general each issue 

is different and every year new types come to market, tailored to the then 

prevailing market characteristics. 

3.1.1 Convertible Bonds with European Conversion Option 

The investor is exposed to the credit risk of the issuer and the rise in share price. 

Upon expiry, the investor has the option to either receive shares at the exchange 

price, or the notional invested cash amount. The investor will opt for the notional 

cash of the bond only if the price of the underlying share is below the conversion 

price. The potential profit for the investor is theoretically unlimited, although the 

convertible itself marks an upper limit due to the dilution effect. The price of 

these convertibles can be modeled in a simplified manner as an asset 

that combines a bond with the credit risk of the issuer plus a European call type 

option on the issuer's stock, or a warrant issued by the company. If the liquidity 

and depth of the secondary market of these convertibles is sufficient, the investor 

may sell the bond in the market during the life of this instrument at a price 

similar to the theoretical price of the bond plus the call option embedded in the 

convertible. Fluctuations in the credit of the issuer will be reflected in the bond 

price, as in other similar debt. 
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3.1.2 Convertible Bonds with Soft Call Features.  

In this type of convertible bond, the issuer has the option of repurchasing the 

bond at a fixed price, well above par, during a temporary window, normally from 

the third year until expiration, if the share price reaches or exceeds a certain 

higher level during a number of consecutive days. If the bond is not repurchased 

by the issuer during the time window, upon expiration the investor will receive 

either shares at the exchange price or the notional of the bond, at his election. In 

a very simplified manner, these convertible bonds can be modeled as a bond plus 

a call spread purchased by the investor. The call spread consists of a call option 

purchased by the investor at the conversion price and a call option sold at the 

higher price. In this way, the potential rise in the share price is limited, and hence 

also the potential gain of the investor. In some convertibles, the option to 

repurchase at a specific price by the issuer only becomes effective at the time of 

expiration, which implies that in the call spread both options are of European 

type. In a recent study from Natixis Asset Management (Pistre 2017) more than 

80% of European and Asian convertibles include a soft call options whereas less 

than 30% of American and Japanese convertible bonds include such an option 

3.1.3 Convertible Bonds with American Conversion Option 

They allow investors to convert the bond into shares of the issuer during a pre-

fixed time window, until the bond expiry. Obviously the investor will choose the 

most optimal moment. The conversion window usually starts from the third year 

of the issue date. The investor is exposed to the credit risk of the issuer and has an 

American call option on the underlying stock. Normally the extrinsic o time value 

leads the investor to wait until a date close to expiration for the conversion, 

unless there is an strong dividend policy change.  

3.1.4 Exchangeable Bonds  

These convertibles are bonds that at the time of conversion may deliver, under 

certain circumstances, shares of another company different to that of the issuer. 



                                                                                       Convertible Bonds 

54 

 

At the same time they can be European type, or European or American callable 

type. Exchangeable convertible bonds are usually issued to finance, on favorable 

terms, the companies that own share packages in other companies, which intend 

to sell these shares at a certain price. In many cases the exchangeable bond 

investors have priority recourse to the shares linked to the bond, in case of a 

default on any of the debts from the issuing company, and will also have recourse 

to the assets of the issuing company. This double guarantee implies that if the 

issuing and underlying companies have a low credit correlation, the investor's 

security is higher, and hence the coupon is lower and more favorable to the 

issuer.  

Research by Danielova et al (2010) studies exchangeable debt offerings. The 

paper proposes a rationale for issuing exchangeable debt suggesting that the 

managers of the companies that hold other companies’ shares can choose which 

security type to offer based on expected future performance. They study 

companies that hold several underlying stocks. Their results indicate that issuers 

choose the underlying asset based on superior past performance and expected 

poor performance. The researchers find similar results for both operating 

performance measures and stock returns. The study affirms that insiders —

company managers— have access to information which allows them to time 

security offerings opportunistically, share sales, or convertible sales. 

Furthermore, that information extends not to just the issuer firm —in which 

managers are employed—, but also to firms in which their employer holds a large 

stake. Large shareholders can serve as stock monitor. The gains from selling at 

the right time may outweigh the potential benefits from attempting to exercise an 

influence through management so exchangeable bonds are a monitor of the 

underlying share performance. 

3.1.5 Mandatory Convertible Bonds  

Mandatory convertibles are different from classic convertibles. Called in the 

Anglo-Saxon world Mandatory Convertible Bonds (MDCs, or also PERCs, DECs, 
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ACEs, PEPs or PRIDEs) they are investment assets that are converted into shares 

automatically on a certain date, and therefore the holder of these bonds does not 

have the option, but the assurance that he will receive shares on the date of 

exchange (Ammann et al., 2006).  

The credit component is less important in the valuation of mandatory 

convertibles. Mandatory convertibles pay a fixed coupon, normally higher than 

the dividend of the company and which will be paid under all circumstances. In 

general, at maturity of these bonds, the investor receives a predetermined 

number of shares, at a certain price, and therefore does not enjoy protection 

against drops in the share price offered by traditional convertibles. In general, 

mandatory convertibles offer the investor only part of the future potential 

increase of the share in exchange for a pre-fixed coupon, and expose the investor 

to part or all of the decline in the share. These instruments are closer to equity 

than to the debt of the issuer. They tend to de subordinated —lower seniority— to 

other debts, and even to other ordinary convertible bonds, in the order of debtor 

priority (Chemmanur et al., 2014). The first mandatory convertible bonds in their 

current format were issued in 1987 and the market has grown exponentially since 

then. The main issuers of mandatory convertibles have been financial entities, 

although they are also used by other companies.  

3.1.6 Contingent Convertibles (CoCos or AT1 bonds)  

The contingent convertible bonds are relatively recent hybrid capital instruments 

in Europe, and used in the past in the United States —albeit in a different 

format—, with characteristics completely different to the traditional convertibles. 

AT1 bonds have been issued by financial institutions since 2009 to strengthen 

their capital ratios and the market is still relatively small. These hybrid assets are 

converted into shares of the financial entity —Conversion to Equity— at the price 

of the share at the time of conversion, or they become zero (Main Write Down), 

according to conditions previously agreed in the issuance prospectus. These 

conversion conditions are generally related to the capital ratios of the issuing 
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entity, measured according to the proposals of the Basel Committee on Banking 

Supervision.   AT1 bonds are subordinated to other debt types of the bank and are 

usually computed as high - quality capital, Tier 1. CoCos usually pay higher 

coupons than the entity's senior debt due to their low credit seniority in case of 

bankruptcy. 

3.1.7 Convertible Preferred Stocks 

Convertible preferred stocks are part of the equity tranche of the balance of a 

firm, like common stock. Convertible preferred shares possess characteristics 

similar to those of convertible bonds, like the right to convert into a specified 

number of shares at any time in the hands of the investor, and a fixed dividend 

rate declared by the board of  directors, that is cumulative and has a preference 

over ordinary dividends. Convertible preferred stocks are perpetual and in 

general have a non-call period after which the issuer has the right to redeem the 

notional. Rating agencies grant 100% or a high equity credit to convertible 

preferred shares.  

3.1.8 Convertible Exchangeable Preferred Stocks 

Convertible Exchangeable Preferred Stocks are preferred shares that are 

exchangeable at the issuer’s option for standard convertible debt with identical 

yield and identical conversion terms, but with legal debt seniority, senior to other 

subordinated bonds, notes or shares and to equity and preferred shares. 

Convertible exchangeable preferred shares are designed to permit an issuer to 

switch a nont tax deductible dividend paying security to a lower cost tax 

deductible obligation when earnings become taxable.  

3.1.9 Floating Priced Convertibles 

A Floating Priced convertible is a convertible bond of preferred stock that allows 

the holder to convert into common shares at a price calculated at discount from a 

reference price based on recent stock prices. This is a financial innovation 

introduced in the second half of the 1990’s. This instrument allows the issuer to 

avoid the adverse selection problems associated with equity or fixed price 
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convertibles. Hedge funds are the primary investors in floating convertibles since 

they can be easily hedged with stock borrow techniques. Hillion and Vermaelen 

(2004) found that these convertibles are used as a last resort financing by 

companies close to default. 

3.2 Early Empirical Studies about Convertible Bonds 

The academic studies about pricing and rationales of convertible bond issuance 

started during the crisis of 1929 in the US. Brigham (1966) published one of the 

first empirical studies about motivations and convertible bond usage by 

companies, based on interviews to company managers about the utilization of 

convertible bonds. The results of the interview to 22 firms in 1961-1963 show that 

when a firm sells convertibles, it does so for one of two primary reasons: (1) it 

wants equity capital and believes that convertibles are an expedient way of selling 

common stock, or (2) it desires debt but finds that by adding the convertible 

feature interest costs are reduced substantially. 73 per cent of the respondents 

were primarily interested in obtaining equity, while 27 per cent used convertibles 

to "sweeten" debt issues. The study also shows that in the 1960s convertible 

bonds had an average maturity of 20 years, and some issuances reached 30years, 

same as the first convertibles issued in the XIX century. Such maturities would 

not be accepted nowadays, where the average maturity is five years.  

 In 1977, Richard Hoffmeister (1977) published another research about the 

motivation for issuers of convertible bonds, where he found that the delayed 

equity reason was again their primary motivation. 

Pricing convertible bonds is a complicated task that requires computational 

power, mainly due to the embedded call options in the notes where bondholders 

have the right to exchange their notes for company’s shares while the company 

retains the right to call the issue at a contracted call price.  Pricing convertibles 

has been a recurrent research item. Since the 1960s, researchers attempted to 

decompose the convertible bonds into simple tradable securities. Baumol, Malkiel 

and Quandt (1966) proposed that a non-callable convertible bond could be 
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regarded as the greater of an ordinary bond with a detachable call option struck at 

the value of this ordinary bond, or as stocks plus a put option strike the notional 

the bond. However, in light of later research, their conclusion was partially 

incorrect. Other researchers like Poensgen (1965) and Weil et al. (1968) proposed 

that the price of convertible bonds should be equal to the present discounting of 

the maximum of its value as an ordinary bond or its value in common stocks —

after conversion— at some time point in the future. The studies from the above 

authors offered good approximations to the observed pricing of convertible 

bonds. 

But it was in 1977 when Ingersoll used the Black-Scholes , Merton and Cox et al 

models, that had just appeared in 1973,  jointly with its own optimal call moment 

models, to valuate convertible bonds. Investors will exercise their option to 

convert in only four specific situations. First, at the maturity of the convertible. 

Second, when the convertible is called. Third, when the conversion price 

increases —i.e., at a point of time when the terms of conversion become less 

favorable. Or four, when the current dividend yield on the common stock exceeds 

the current yield on the convertible. The option to convert is American and 

investors will wait until maturity to extract the maximum value. Ingersoll proved 

that under restrictive assumptions, proved that a non-callable convertible bond is 

equal in value to its corresponding ordinary bond plus a warrant, and derived the 

analytic valuation formula for this. He also proved that a callable convertible 

discount bond is equal in value to its corresponding ordinary discount bond plus 

a call warrant minus an additional term representing the negative value of the call 

privilege to the equity owners. 

3.3 Market Reaction to the Issuance of Convertible Bonds 

There market reaction of stocks, in the short term and in the long term, after the 

issuance of convertible bonds has been a recurrent subject of investigation. The 

studies replicate the empirical research carried out to analyze the impact of new 

share issues. 
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The majority of the empirical work reports a negative market reaction in the form 

of a decline in the issuer’s share prices of the in the first days after the 

announcement of a convertible bond, for instance Ekbo et al (2007) shows that 

the average short term convertible bond announcement return is -1.82%. Some 

scholars have focused on the regional singularities of convertible bonds. The 

results of the studies performed in the US, UK, Germany, France and Switzerland 

offer negative market reactions. However, the results of the studies carried out in 

Japan and the Netherlands indicate a neutral or positive market reaction. The 

studies of Dann and Mikkelson (1985) in the US show a market reaction to the 

announcement of a convertible bond of -2.31%, Kim and Stulz (1992) a -1.30%, 

Lee and Loughran (2002) a -1.30%. In Germany Amman et al (2006) show a fall 

or -1.56%. In the UK Abyankar and Dunning (1998) show a decrease of -1.21%. In 

France Burclacu (2000) finds a decrease of -0.23%, Ducassy (2003) a -0.88% y 

Gillet et la Bruslerie (2010) a -0.13% (-0.066% after corrections). In Japan Kang 

and Stulz (1996) show an increase in the share price of +0.83% and in the 

Netherlands de Roon and Veld (1998) report an increase of +0.23%. 

Recent studies mainly focus on the impact of convertible arbitrage funds in the 

short term returns of stocks after the issuance of convertible bonds.  Duca et al 

(2012) report strong decrease on share price due to the short selling activities of 

arbitrage investors, in the period from 2000 to 2008. 

Most of the studies focus on the first 10 days after the issuance of convertible 

bonds. More research is needed on the long term performance of the shares after 

the issuance of convertible bonds, to understand whether the influence of 

arbitrage investors is positive or negative. 
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3.4 Motivation for Convertible Bond Issuance 

3.4.1 Asymmetry of Information, Agency Problem and Capital Supply 

in the Study of Convertible Bond Financing 

The theories of Modigliani and Miller (1958) say that in a perfect market with no 

frictions the financing decisions do not affect the company valuation. But in real 

markets, debt or equity have additional costs like issuance costs, distress costs 

and asymmetry of information costs. According to Myers and Majluf (1984), 

equity offerings constitute a negative signal to the market due to the asymmetric 

information owned by shareholders, debt holders, equity and debt market 

participants, and company mangers or insiders. The theory of asymmetric 

information and the theory of signaling is based on the idea that choices made by 

the company management can be interpreted as a signal or as information about 

the company’s plans by external investors (Ross 1977), (Leland and Pyle 1977). 

The theories of and Majluf describe an order of preference —or pecking order— 

where firms prefer first to use its own funds —funds generated by their activity—, 

second straight debt, third convertible debt, four mandatory convertible bonds or 

other hybrids and finally external equity. 

According to the adverse selection theories of Myers and Majluf and Kim (1990), 

managers and debt and equity investors are informed asymmetrically about 

future earnings and about the firms’ fundamental value. When deciding how to 

fund and investment project, managers prefer to preserve the maximum equity 

upside for their existing shareholders. On the one hand, firms decide to issue debt 

when managers and the market have a similar and positive expectative of the 

future profits of a company, when firm’s managers think that the public price of 

the shares reflect the potential equity value of the company or when the market 

share price is below their expectations. On the other hand, if managers think that 

the public share price overvalues the firm’s value, they issue equity. However, in 

turn an equity issue sends a negative signal to the market. Firms issue standard 
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convertible bonds when they think that the potential upside of their share price is 

limited. 

In contrast with Modigliani and Miller, some scientific researches on the 

preference of balance sheet instruments develop the idea of investors preference 

or capital supply.  The studies of Leary (2009), Lemmon and Roberts (2010) and 

Faulkender and Petersen (2006) demonstrate that investors preferences shape 

the form of the balance sheet of companies. If the perception of credit investors 

about a company is bad, the cost of debt can be prohibitive for some issuers 

despite the asymmetry of information, and in such cases firms can be forced to 

issue equity, mandatory convertibles, hybrid bonds or standard convertible 

bonds. Another example is the case of the issuance of convertible bonds which 

has exploded in the last years thanks to the appetite of convertible arbitrage funds 

(Choi et al. 2010). 

The agency problem between debt holders and equity holders (Jensen and 

Meckling 1976) also affects the choice of the firms’ balance sheet instrument The 

natural preference of the existing shareholders is the issuance of more debt. And 

shareholders tend to prefer managers that invest in risky projects. . Existing debt 

holders prefer companies to issue equity. Some authors have empirically proved 

that convertible bonds alleviate the agency conflict since shareholders are less 

willing to increase the risk higher that the upper conversion trigger, which would 

imply dilution of their shares if the share price rises above that level. 

Kim (1990) describes a convertible bond investor as owing shares plus a put 

option. The put protects the investor is the share price falls, and the convertible 

holder becomes a debt holder.  The put strike is the price at which investors can 

convert bonds into company shares. Company managers before the issuance of a 

capital instrument balance the costs of dilution and the costs of paying the put 

option. If the managers’ expectations are that profits will be very high in the 

future, the dilution will be more expensive than the cash flows of the debt —the 

put. In such case firms select issuing debt. If company managers thing that the 

share value will decrease, they will issue equity. Convertibles are a tool that sits in 
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the middle, and it gives flexibility to company managers that can, under certain 

limits, decide where to place the conversion trigger. Company managers can 

select higher conversion price when their information about the future earnings 

of the company are more positive than the market. Mandatory convertibles are, 

under such model, another flexible tool, closer to equity. Company managers 

think that the future profits are uncertain, and very likely will go down, or can 

grow up to a certain level, and at simultaneously the cost of issuing debt —paying 

the cost of the put— is too expensive. Mandatory convertibles are also linked to 

the limited capacity of the market to absorb equity issuances without a large 

discount. 

3.4.2 Theories about the Motivation for Convertible Bond Issuance 

Convertible bonds are hybrid securities having features of debt and equity.  Like 

debt, convertibles have a fixed maturity date of redemption at par value and pay a 

periodic coupon. And like equity convertible bonds allow investors to participate 

in the appreciation of the shares.  

Convertible issuance motivations are a subject that has intrigued academics for 

decades. Empirical studies about convertible bonds traditionally have focused on 

the reasons why companies issue convertible finance. Issuers could replicate a 

convertible bond by issuing straight debt and issuing warrants, probably at a total 

lower cost. Why then convertibles are still very popular among issuers? Why a 

company pays issuance and origination fees, if it could replicate synthetically a 

convertible or a mandatory convertible with public listed options, warrants 

issuance and standard debt is a question that is still and unanswered question. 

The academic literature about the motivations for the issuance of convertible 

bonds has its foundations in the studies of Green (1984) about risk shifting, 

Brennan and Kraus (1987) and Brennan and Schwartz (1988) about risk 

uncertainty and asymmetry of information, Stein (1992) back door equity 

financing and Mayers (1998) sequential financing and real options financing.  

Three of the classical motivations are: the reduction of the asymmetry of 
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information, the avoidance of the agency problem and the sequential financing 

optimization.  

In summary most of the studies about the motivations for the issuance of 

convertible bonds can be grouped in six main themes:  

 First convertible bonds as a means to reduce agency cost between 

bondholders and shareholders and are suitable for sequential financing 

and real options, as in Mayers theories. 

 Second, convertible bonds as a tool to reduce the asymmetry of 

information between managers and investors as in Brennan and Kraus and 

Brennan and Schwartz. 

 Third the agency problem mitigation as in the studies of Green and 

Brennan and Kraus 

 Four, convertibles are a back door equity financing instruments as in Stein 

studies. 

 Five, convertibles are useful in times of scarcity of equity financing and five 

convertible financing is a type of cheap debt. The answers of company 

managers in most interview studies (Dutordoir and Van de Gucht2009) 

 Six, the studies of Chakraborty and Yilmaz (2011) on how issuers can 

mitigate the adverse selection problems by designing convertibles, for 

instance paying floating coupons, including issuer call options or via 

mandatory convertible bonds. 

Other important lines of research about convertible bonds are:  

 Studies that examine the shareholder wealth effects of convertible bond 

issues, both in the short-run and the long-run.  These studies are in 

general quantitative experiments that investigate how the issuance of 

convertible bonds impacts the listed shares and the public bonds of the 

companies. Examples of these studies are, Davidson et at (1995), Billingley 

and Smith (1996), Spies and Affleck-Graves (1999), Burlacu (2000), 
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Amman et at (2006), Loncarski et al (2009), Zeidler et at (2012), 

Henderson and Zhao (2014). 

 Researches dedicated to the convertible bond pricing. For instance recent 

studies of convertible bond underpricing include Chan and Chen (2007), 

Mitchell et al. (2007), Ammann et al. (2010), Henderson and Tookes 

(2012) and Zabolotnyuk et al. (2010). 

 The new set of studies convertible arbitrage hedge fund performance or the 

impact of convertible arbitrage activity on the underlying common equity. 

Examples of studies of convertible arbitrage fund performance include 

Fabozzi et al. (2009) and Agarwal et al. (2011). Choi et al. (2009) examine 

the impact of convertible arbitrage on the liquidity, volatility, and 

efficiency of the underlying stock. 

However, it is important to note that all the above issues are interrelated. For 

example, by studying the determinants of convertible bond design, researchers 

also can indirectly obtain more insight into convertible bond issuance motives as 

well as share price reactions to issuance and design decisions.  

An additional complications of convertible bonds lies in the fact that a high 

proportion of convertible bond issuers conduce other equity linked transactions 

concurrently. According to Henderson and Zhao (2014) since 2005 

approximately 61% of convertible bond issuers conducted an associated 

transaction. Typically share repurchases, stock lending programs, call option 

purchases or call spread purchases. The objective of these transactions is to 

reduce the potential dilution of the convertible bond. 

A work by Baker and Wurgler (2000) and others suggests that firms issue equity 

when expected equity returns are low, and they issue debt when expected equity 

returns are high. Thus, managers appear to have timing ability with regard to 

their own stock. Therefore managers can issue convertibles when the other 

options are not clear. 
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Stein (1992) argues that the asymmetry of information between corporate 

managers and investors, about the value of the projects of the company is one of 

the main reason why company managers use convertible bonds as a means to 

raise equity but without the negative announcement effects for stock markets of a 

direct equity issue and without the negative implications for ratings of a debt 

issue. Nyborg (1995) presents a model related to Stein’s, but Nyborg assumes that 

the benefits of convertible bonds only materialize if the conversion is voluntary 

and explains that callable convertible bonds send a negative signal to the market. 

Constantines and Grundy (1989) say that convertible bonds are typically used by 

leveraged companies with new projects under development, and the company 

managers’ motivation is to raise equity at a higher price that is less dilutive for 

current shareholders.  

The agency problem appears with the conflict between shareholders, and 

managers acting on their behalf, that have an incentive in risky projects with 

potential high returns, and bondholders that prefer low risk and stable returns 

(Green 1984). Convertibles can align the interests of both groups (Brennan and 

Kraus 1987). 

Mayers (1998) argues that the mismanagement that can be caused by a company 

receiving excessive equity or debt financing at the early stages of a development 

can be better managed by issuing convertible debt that is only converted into 

equity if the development is successful. Mayers links convertibles with the 

concept of sequential financing and real investment options. When the options 

are converted, companies can expand their capital base issuing new debt without 

a deterioration of their credit ratings. Mayers found evidence of significant 

increases in capital expenditures and new long-term debt financing around the 

conversion time. 

Empirical studies about the motivations for issuing convertible bonds focus on 

testing the validity of four theoretical models: the risk shifting theory of Green 

(1984), the risk uncertainty theory of Brennan and Kraus (1987) and Brennan and 

Schwartz (1988), the backdoor-equity theory of Stein (1992), and the sequential 
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financing theory of Mayers (1998). The empirical studies that test these four 

theories do not reveal a clear pattern of evidence either in favor of, or against any 

of these four models. This finding could be due to the fact that the theories are 

incomplete or that the researches have studied heterogeneous population of 

convertibles, so different issuers have different reasons for issuing convertible 

debt and the studies were done in different economic cycles and in different 

moments. Finally, there does not seem to be any clear difference between 

qualitative and quantitative studies, except that qualitative studies systematically 

reject the risk shifting theory of Green (1984). 

3.4.3 The Answers from Company Managers 

From the company manages’ point of view, a convertible bond issuance can be 

issued for three reasons (Gillet et de la Bruslerie 2010). The first reason is to issue 

a convertible bond to reimburse an existing debt. In such case is the bond is 

converted the company will reduce its leverage ratio and the assets will remain 

unchanged. Such a convertible bond is purely dilutive since the prospect of 

increasing the company’s value remains the same but diluted among more shares. 

But the improvement of the financial structure also creates some value for 

shareholders which may balance the dilution effect. The second reason for the 

issuance of a convertible bond is to invest in a new project and enlarge the 

company balance sheet and increase the benefit. If the project performs, there is 

value creation for shareholders. The third reason can be to increase the equity 

capital of the company to improve the ratios and to allow the issuance of more 

debt to be invested in new projects. The amount invested can then be 

substantially larger that before the issuance of the convertible bonds and if the 

returns are profitable there is also value creation for shareholders that 

compensate the dilution effect. 

The practical motivations described by company managers when asked about the 

reasons for issuing convertible bonds diverge substantially. Traditionally the 

main reason for convertibles is that they represent a deferred capital increase. If 
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the company intends to increase capital to fund the development of projects, 

convertible bonds allow to issue shares in the future at a price higher than the 

current share price —and even more so since the issuance of shares is 

usually carried out at a discount on the current price—, allowing the current 

shares to suffer a lower dilution. Furthermore, the dilution will be contingent 

upon the share reaching the conversion level. Many companies in cyclical sectors 

choose the issuance of convertible instruments in the low moments of the cycle to 

finance their investments, as selling shares at those times is not 

optimal (Choudry, 2006).  

Another management motivation is that convertibles represent a cheaper source 

of debt for issuers —convertibles as debt sweeteners. The coupon paid is generally 

lower than the one paid on an ordinary senior loan or bond —Figure 3.1. This is 

driven by the fact that investors accept to receive a lower coupon than they would 

receive in a conventional bond in exchange for receiving a call option or warrant 

on the underlying share, therefore in exchange for participating in the potential 

success of company projects and appreciation of company shares during the life 

of the bond. Empirical studies shows that convertibles pay coupons between 100 

and 300 basis points cheaper than the company's listed debt (Huang, 2010).The 

credit quality of the convertible instrument is similar to that of the traditional 

debt, although sometimes rating companies reduce one or two notches below the 

senior debt credit rating, even having the same priority in the capital in case of 

default, due to the potential higher volatility in the price of convertible bonds. 
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Figure 3.1. Relative Cost of Convertible Obligations4 

Source: Author 

 

Bancel and Mittoo (2004) showed that both convertibles as delayed equity and 

convertibles as a cheaper and simple debt appear at the same level when asking 

company. A more recent empirical research among European convertibles by 

Durtoir and Van de Guch (2009) shows that the debt sweetener motivation is 

predominant among European firms, whereas the deferred capital increase is also 

important for US issuers. 

3.5 Investors in Convertible Bonds 

Much of the scientific literature on the choices of firms when issuing capital 

instruments assumes capital supply to be fully elastic. In contrast the empirical 

research demonstrates that the amount of capital available is key for the issuance 

of one type of instrument or another (Faulkender and Petersen 2006, Massa et al. 
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2008, Suffi 2009, Choi et al 2010). Before the 2008 financial crisis, the studies 

demonstrate that the majority of convertible bonds, 70% according to Mitchell et 

al (2007) are purchased by arbitrage hedge funds. Convertible arbitrage hedge 

funds prefer bonds that are more equity like, which are more easily hedged in the 

market with equities of options. (Henderson 2006, Lonkarski et al. 2009). 

However convertible arbitrage funds require a dependable supply of shares to 

borrow to perform the arbitrage strategies. 

The primary providers of stock borrow are institutional investors that lend their 

shares holdings in return for a fee. The bond issuers are also borrowers of their 

own shares to facilitate the hedge of convertible arbitrage funds.  

However, the universe of investors in convertible bonds is very broad and the 

volume that these investors maintain is high. Some of the investors described 

below invest only in convertibles and do not usually invest in debt or shares of 

medium-sized companies. By issuing convertibles, companies can access these 

liquidity pockets. As indicated above, the total outstanding volumes of convertible 

in circulation in 2013 reached USD 340,000 million and in the years prior to 

2008, the total in circulation was well over USD 500,000 million.  

Investors in listed shares, mainly mutual funds and equity pension funds, are 

relatively active investors in convertible bonds. The profitability of these funds is 

measured in relation to the stock market indices and the investment in 

convertible bonds allows enjoying some protection and obtaining better results 

than stock indexes, especially in bearish market moments. The price of the 

convertible behaves in a similar way to the price of the stock in moments of high 

parity, that is to say when the price of the underlying stock widely exceeds the 

conversion price.  

Investment and pension funds specialized in fixed income frequently invest in 

convertible bonds to access companies which do not issue other debt types, for 

example because they operate in growing markets. Additionally, they also invest 
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to obtain higher results than the fixed income index that measures them, due to 

the call option embedded in the convertible.   

Pension and investment funds specializing in convertible bonds have become 

important players within the investor base. These funds aim to achieve overall 

returns generally higher than those of debt and lower than equities. Many of these 

funds follow the quoted value of the convertibles and buy them when their market 

value is lower than the theoretical value of the convertible, hoping that its value 

will converge with the theoretical one. There are currently several global and 

regional indices which measure the evolution of convertible bonds specialist 

funds.   

Arbitrage funds or hedge funds have traditionally been important investors in 

convertibles. Some authors estimate that these investors take up to  60% to 80% 

of purchases of new issues of convertible bonds in the world (Agarwal et al., 2011) 

(Henderson and Zhao 2014), the rest of the investors being debt or equity funds. 

Hedge funds tend to seek market inefficiencies, being called convertible arbitrage 

funds. They look for the differences that arise between the volatility that the 

market assigns to the embedded option in the convertible, and the options -

quoted or non-quoted, of the underlying stock. Traditionally these investors buy 

the convertible at the time of issuance, and therefore buy the call option 

embedded in it, and simultaneously sell a similar call option, often to the issuing 

company itself, or to the market, or cover it until maturity by actively managing 

the delta [1] of the convertible, hoping that the realized volatility is lower than the 

implicit one .In most convertible issues, the implied volatility in the issue price of 

the convertible is much higher than the implied volatility in the option sold 

(Agarwal et al., 2011).  

The investor who performs volatility arbitrage in convertibles can make a 

significant profit, but at the same time runs several risks. The most important one 

is the credit risk of the issuing company which receives lending, along with base 

or mismatch risks between the purchased options embedded in the convertible 

and the options sold on the share in the market, and the risk that the realized 
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volatility could be lower than the implied one. The investor or an intermediary 

must manage the option until the expiration to realize the profit. Although in 

theory funds can realize profits due to the usually wide price difference between 

the implicit volatilities bought and sold, true risks are taken on by investors and 

usually materialize in moments of credit quality downgrades, in prolonged 

periods of low realized volatility or when relevant events take place, such as a 

takeover bid by third parties.  

Upon buying the convertible bond, investment funds in convertibles that actively 

manage the delta, or the intermediary investment banks specialized in providing 

liquidity to the convertible market, take a buyer position in the underlying shares 

and during the issuance take a selling position (sold on credit) on those same 

shares, for an amount equal to the delta, or sensitivity to the price, of the call 

option they sell .To manage this delta, they need to buy or sell shares on a daily-

basis until the convertible expires. Often the issuing companies of convertible 

bonds, aware that there are issuers which carry out this strategy, buy these 

options through an investment bank, and pay the cost of the call option with a 

part of the liquidity of the bond. On other occasions, the issuers of the 

convertibles directly make a dynamic management of their convertible, and 

become the buyers of the shares sold by the investors initially to cover their delta, 

and offer to act as counterparts by buying or selling shares during the life of the 

convertible. By doing so, the company initially increases its treasury stock by an 

amount similar to the shares that must be offered in the event that the level of 

conversion to maturity is reached, and neutralizes the effect of dilution to its 

shareholders. Obviously this dynamic management activity bears a cost, in theory 

similar to the cost of buying back the option sold in the convertible. Companies 

are aware that they pay an issue premium, by selling a cheap call option, and 

buying it back more expensive, dynamically or through an intermediary, and do it 

to access new liquidity and stable investors. With this strategy the issuing 

company achieves, albeit via a higher financing cost —but similar to that of its 

debt— another advantage, which is to avoid the dilution of its current 
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shareholders, as the dilution effect which arises if the price of the underlying 

stock rises above the exercise price and investors demand to receive the shares, is 

neutralized by holding an equivalent purchased call option .Through this strategy, 

the company does not need to increase capital in case of conversion. 

 Finally, private equity companies and specialist M&A funds are important 

investors which are becoming increasingly relevant in the convertible market due 

to their great capacity to offer liquidity. These investors are interested in 

becoming shareholders of the issuing company, however not immediately but 

preferably later on, when the company's projects have matured. 

3.6 Valuation of Standard Convertible Instruments  

For several years, due to the hybrid nature of the convertible bonds, and the wide 

variety of characteristics that convertibles incorporate, these bonds presented 

difficulties for their valuation by investors, which led numerous arbitrage 

investors and hedge funds to specialize in convertibles. As of today, quantitative 

analysis techniques, computer tools and development in their study have 

generalized and assisted in their valuation, which has in turn allowed to broaden 

the convertible bonds investor base, and most of the investment and pension fund 

managers incorporate funds dedicated to this asset type. However convertibles 

can be complex assets and some of them are only suitable for professional 

investors.  

Several academics have studied recently the valuation of convertible bonds using 

options theories; among them we can include the initial developments of 

Ingersoll (1977), Chan and Chen (2007), Ammann et al. (2010), Henderson and 

Tookes (2012) and Zabolotnyuk et al. (2010). 

The simplest analysis to value a convertible bond is to consider it as a traditional 

fixed income issue, plus an embedded warrant.  In these cases, the option 

embedded in the convertible can be valued using traditional methods of bond 

valuation and option valuation using Black-Scholes (Merton, 1973) or the 

binomial method described by Cox, Ross and Rubinstein (1979) and Bardhan et 
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al. (1994) and the options valuation methods Cox and Ross (1976).  Other 

numerical methods are based on considering the valuation of the convertible as 

an option over all the company's assets, hence jointly including volatilities in the 

price of the underlying capital, the price of the company's credit and the 

underlying interest rate and the probabilities of default of the company, as 

detailed by Batten et al., (2013) and Frank (2009).  

For many years the pricing of convertible didn’t adjust to the theoretical models 

and the academics have found in several occasions that some securities are 

underpriced. Besides there are regional differences, and for instance the pricing 

of European convertibles that are more debt-like is different to the pricing of 

convertibles in the US (Ammann et al 2003). 

The evolution of computers made it possible to model the price of the convertible 

bond by stochastic differential equations and to solve it numerically. Nowadays, 

sophisticated numerical techniques are used to evaluate complex 

convertibles. Recent studies use exotic options to calculate the pricing of callable 

convertible bonds with credit risk. Since exotic options are path dependent while 

vanilla options are not, exotic options can better address the risk exposure, and 

better replicate the payoff features of callable convertible bonds, than do vanilla 

options or warrants used by previous decomposition methods (Feng et al 2015).   

In Figure 3.2, the value of a convertible linked to the price of the stock is 

represented in a simplified manner.  
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Figure 3.2 Price of a Convertible Bond5 
 

The parameters that drive the valuation of the convertible instruments are, 

among others, the price of the underlying stock, the credit quality of the issuer, 

the time until maturity, the implied and realized volatility of the underlying 

shares, the risk free interest rate, the dividend forecast of the underlying share 

and the dilution that the convertible will cause.  At very low stock prices, the 

credit risk is important in a convertible and in this case, the convertible bond 

behaves like a bond with credit risk and is priced around par, except if the credit 

quality deteriorates. Then if the stock price improves the price of the convertible 

grows concomitantly with the stock price so as to have a stock profile for high 

stock prices. In between, there is a regime where the stock price is close to the 

conversion price in which the curve has a high convexity. Besides, a the 

convertible bond with the longer remaining life has a higher price than the bond 
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with a shorter maturity, except when the stock price is low enough to induce a 

notable credit effect. 

It is important to mention that in order to facilitate the marketing and adaptation 

of convertible bonds to certain investors, namely arbitrage funds, these issues 

generally include dividend protection clauses. The protection of dividends is 

necessary, as the price of the embedded call option has a great effect on the 

valuation of convertibles, and this price is in turn influenced by the future 

dividend flows. If dividends payed by the share increase during the life of the 

convertible, the price of the option will decrease. The dividend protection clauses 

adjust the conversion price downwards in a pre-agreed proportion, should an 

extraordinary dividend be distributed or if the ordinary dividend were to 

be increased. 

3.7 Accounting of Convertible Instruments 

International Accounting Standards or International Financial Reporting 

Standards (IFRS), describe in detail how issuers should account for convertible 

bonds and consider them hybrid instruments composed of a financial liability and 

an equity instrument. Its accounting is established and determined by the IAS 32 

Standard. The convertible accounting is carried out in two parts, separating the 

liability component from the capital or equity component. The components will 

remain stable until maturity, unchanged despite the greater or lesser likelihood 

that the conversion option will be exercised by investors. In the annual accounts, 

the liability component and the equity component will be represented separately 

in the balance sheet of the company.   

First, the financial liability component must be valued using the interest paid for 

company debt with similar seniority to determine the fair value of a similar 

financial liability that does not include an option. The issuer recognizes the 

obligation to make agreed coupon payments until the bond is converted. For 

recognition, fair value will be determined by calculating the present value of 



                                                                                       Convertible Bonds 

76 

 

future cash flows discounted at the interest rate determined in the market for 

similar risk debt instruments but without the equity conversion option.  

Second, the fair value of the equity component is determined as the difference 

between the fair market value of the convertible bond considered as a whole and 

the value of the financial liability. The equity component is an option and its fair 

value incorporates a temporary value and an intrinsic value.  

The accounting standards dictate that the classification of the liability and equity 

components in a convertible instrument will not be revised as a result of a change 

in the likelihood that the conversion option will be exercised, and will remain 

constant until maturity. Upon maturity if the convertible instrument is converted 

into shares, the issuer will write off the financial liability component and 

recognize it as equity. The original component of equity will remain as such even 

if it is transferred from one equity item to another. There will be no gain or loss in 

the company's accounts for the conversion into shares at maturity. 

In summary, the implicit option in the convertible will be valued at the initial 

moment of issuance of the convertible and its value will not change during the life 

of the convertible. Both in case of conversion into shares or redemption of the 

convertible bond, the option will be reflected in the equity of the company. In the 

event of conversion into shares, the financial liability will be written off and 

transformed into company equity.  

The following example describes in a simplified manner the accounting of a 

theoretical convertible bond, issued by a Company A, in the year 2014, with a 

maturity of 5 years (in 2019), with a nominal value of 100 million euros, 

and paying a 5% coupon. The interest rate that the market would demand for a 

fixed income issue for company A is estimated at 6%. First, the financial liability 

component must be assessed using the 6% discount rate. In addition, the capital 

component will be calculated as the difference between the liability component 

and the value of the convertible bond considered as a whole, as can be read in 

Table 3.1.  
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Table 3.1. Calculation of the Convertible Components 3 

  Amounts Current Value Discounted 

Year 1 Coupon 5 4.7 

Year 2 Coupon 5 4.4 

Year 3 Coupon 5 4.2 

Year 4 Coupon 5 4.0 

Year 5 Coupon 5 3.7 

Bond Principal year 5 100 74.7 

Bond value discounted at 6% Financial liability 95.8 

Value of the option Equity 4.2 
Data in euro millions 

    

Secondly, the amortized value of the bond during the life of the convertible and 

the implicit accrual of interest in each year, represented in Table 3.2, will be 

calculated.  

Table 3.2. Bond Annually Amortized Value 4 

Year Coupon 

Amortized Bond 

Cost 

Implicit 

Coupon 

Annual Amortized 

Assets 

year 1 5 95.8 5.75 0.75 

year 2 5 96.5 5.79 0.79 

year 3 5 97.3 5.84 0.84 

year 4 5 98.2 5.89 0.89 

year 5 5 99.1 5.94 0.94 

        Total Equity Eur4.2m 
Data in euro millions 
      

     

A simplified summary of the accounting entries to be carried out is exposed in 

Table 3.3. 
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Table 3.3. Accounting of Convertible Bonds 5 

 

3.8 Convertible Bonds as a Financing Alternative for Low Credit 

Rated Mid-Caps. The Case of Spain 

Through the issuance of convertible bonds, companies can obtain finance at  a 

lower cost than through bilateral, syndicated or traditional bond debt, albeit 

economic theory shows that this financial improvement is offset by the 

optionality offered by the convertible over the company's equity. Additionally, 

through the issuance of convertible bonds companies can issue equity, 

contingently, at better prices than they would find in the market at the time of 

Date Concept Amount 
Asset 

(Debit) 

Liability 

(Credit) 
Am. 

Year 1 (Bond 

Issue) 

Convertible 

Issue 
100 Cash 

Financial 

Liability 

Equity 

95.842 

year 1 
Interest 

payment 
5.75 

Financial 

Expense 

Cash 

Financial 

Liability 

5.75 

year 2 
Interest 

payment 
5.79 

Financial 

Expense 

Cash 

Financial 

Liability 

5.79 

year 3 
Interest 

payment 
5.84 

Financial 

Expense 

Cash 

Financial 

Liability 

5.85 

year 4 
Interest 

payment 
5.89 

Financial 

Expense 

Cash 

Financial 

Liability 

5.89 

year 5 
Interest 

payment 
5.94 

Financial 

Expense 

Cash 

Financial 

Liability 

5.94 

Year 5 (Share 

Price above 

Conversion) 

Exercise 

Conversion 

Option 

100 
Convertible 

Bond 
Equity 100 

Year 5 (Share 

price below 

Conversion) 

Amortization 

Without 

Conversion 

100 
Convertible 

Bond 
Cash 100 
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issuance, and the dilution of the value of the shares only takes place if their price 

increases. 

But the key advantage of the convertible market is that it allows Spanish medium-

sized companies to approach a new universe of international investors which was 

previously closed to them, investors that manage significant amounts of liquidity 

globally and are willing to invest in companies that present interesting business 

profiles, provided that their listed shares have sufficient liquidity in the stock 

market. The convertible market can become a stable alternative, joining the 

traditional bank financing and fixed income issues of Spanish mid-cap 

companies, which would allow them to diversify their financing sources. A 

proportion of the universe of investors in convertible bonds would be available in 

times of shortage of other credit and would reduce the financial problems of 

Spanish companies, albeit at the cost of a potential dilution to their current 

shareholders. 

3.8.1 Recent Issuance of Convertible Bonds by European Companies 

 

The number of convertible bonds issued globally since 1998 can be read on Figure 

3.3. The average global issuance in the last 20 years has been XXX  .While 

economic growth is the most important factor driving issuance of convertible 

bonds, other factors as taxes, market volatility or available liquidity in the 

banking sector are also important. The US market is the most important market 

for convertible securities, for historical reasons and due to the ample investor 

community that has been purchasing convertible bonds during more than 150 

years. 
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Figure 3.3. Global Convertible Bond Issuance from 1998 to 20186 

Source: Bloomberg 

 

Since the beginning of 2009 and up to March 2014, Spanish companies issued 

more than 3,500 million Euros in convertible bonds, especially during 2013. This 

figure is still small compared to the volumes issued in other neighboring 

countries. Nevertheless, many other medium-sized Spanish companies could 

access the convertible market. Most of them are medium - sized companies with 

profitable businesses, which do not belong to the IBEX 35 index, but had shares 

listed on the Spanish stock exchanges. Some of the issuers didn’t possess a credit 

rating, such as NH Hotels, FCC, Indra or Sacyr.   

Table 3.4. Convertibles Issued in Spain from 2009 to 2014. 6  

Source: Bloomberg 

Issuer Underlyng Date of 

issue 

Expiration Outstandg. 

Amount 

Coupon Issu. 

Prem. 

Type 

Abengo Abengoa jun-09 jul-14 Eur100m 6.88% 30.0% Conv 

Abengoa Abengoa Jan-10 mar-17 Eur250m 4.50% 32.5% Conv 

Abengoa Abengoa Jan-13 Jan-19 . 6.25% 25.0% Conv 

ACS Iberdrola oct-13 Oct-18 Eur250m 2.63% 35.0% Exchg 
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ACS Iberdrola mar-14 mar-19 Eur405m 1.62% 32.5% Exchg 

La Caixa Caixabk nov-13 nov-17 Eur750m 1.00% 30.0% Exchg 

La Caixa Repsol nov-13 nov-16 Eur594m 4.50% 22.5% Exchg 

FCC FCC Oct-09 oct-14 Eur450m 6.50% 28.0% Conv 

Grupo 

Villar 

Mir OHL Jan-13 feb-18 Eur150m 5.75% 30.0% Exchg 

Indra Indra oct-13 Oct-18 Eur250m 1.75% 30.0% Conv 

NH 

Hoteles 

NH 

Hoteles oct-13 Aug-18 Eur250m 4.00% 30.0% Conv 

OHL 

Concesio

nes 

OHL 

Mexico mar-13 Apr-18 Eur400m 4.00% 25.0% Exchg 

Melia 

Hotels 

Melia 

Hotels nov-11 Dec-14 Eur200m 5.00% 30.0% Conv 

Melia 

Hotels 

Melia 

Hotels mar-13 Apr-18 Eur250m 4.50% 0.0% Conv 

Sacyr Sacyr mar-11 may-16 Eur200m 6.50% 25.0% Conv 

Abengoa Abengoa jun-09 jul-14 Eur100m 6.88% 30.0% Conv 

Abengoa Abengoa Jan-10 mar-17 Eur250m 4.50% 32.5% Conv 

Abengoa Abengoa Jan-13 Jan-19 Eur400m 6.25% 25.0% Conv 

ACS Iberdrola oct-13 Oct-18 Eur250m 2.63% 35.0% Exchg 

ACS Iberdrola mar-14 mar-19 Eur405m 1.62% 32.5% Exchg 

 

Table 3.4 includes convertibles issued by Spanish companies. Exchangeable 

issues issued by La Caixa and other financial institutions are driven by the need to 

reinforce capital ratios and the new Basel III capital regulations [2] . As it was not 

the best time to sell share participations due to the negative stock markets and 

current low market prices, some financial institutions chose to reduce their 

industrial portfolio through the issuance of convertible bonds. Other corporate 

groups such as OHL leveraged the appetite for its subsidiaries in Mexico, a 

growing country and positively considered by investors in the stock market, to 
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allow the issuance of exchangeable bonds that permitted to monetize its 

participation in the subsidiary. 

  

The European convertible bond market is much more dynamic than the Spanish 

one. Table 3.5 presents convertibles issued by European companies during 2013. 

 

Table 3.5. Convertibles Issued in Europe in 2013. 7 

Source: Bloomberg. 

Issuer Underlyg Country 

of Issue 

Expirat

ion 

Outstandg. 

Amount 

Coupon Prem. 

Issue 

Type 

Groupe 

Brusselles 

Lambert GDF Belgium feb-17 Eur1000m 1.25% 20.0% Exchg 

Gbl GDF Belgium feb-17 Eur1000 1.25% 20.0% Exchg 

Nyrstar Nyrstar Belgium sep-28 Eur120m 4.25% 35.0% Conv 

GBL GBL Belgium Oct-18 Eur428m 0.38% 35.0% Conv 

air France air France France mar-23 Eur550m 2.00% 32.5% Conv 

Fociere 

des 

Regions 

Regions 

Fund France Apr-19 Eur345m 0.88% 32.5% Conv 

CapGemi

ni 

CapGemin

i France Jan-19 Eur400m 0.00% 42.5% Exchg 

Arcelor 

Mittal 

Arcelor 

Mittal France Jan-16 Eur2250m 6.00% 25.0% Conv 

Rallye casino France oct-20 Eur375m 1.00% 30.0% Exchg 

Cofinimm

o 

Cofinimm

o France jun-18 Eur191m 2.00% 27.5% Conv 

Alcatel Alcatel France jul-18 Eur629m 4.25% 37.0% Conv 

Orpea Orpea France Jan-20 Eur198m 1.75% 27.0% Conv 

Soitec Soitec France oct-20 Eur103m 6.75% 35.0% Conv 

Credit 

Agricole Eurazeo France Dec-16 Eur293m 0.00% 22.0% Conv 

Gabriel Evonik Germany nov-16 Eur350m 2.00% 30.0% Conv 
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Air Berlin Air Berlin Germany mar-19 Eur140m 6.00% 25.0% Conv 

Alstria Alstria Germany jun-18 Eur80m 2.75% 15.0% Conv 

Volkswag

en 

Volkswag

en Germany nov-15 Eur1200 5.50% 20.0% Conv 

Deutsche 

Wohnen 

Deutsche 

Wohnen Germany nov-20 Eur250m 5.00% 30.0% Conv 

Kuka Kuka Germany feb-18 Eur59m 2.00% 26.0% Conv 

Drillisch Drillisch Germany Dec-18 Eur100m 7.50% 22.5% Conv 

MVN 

Gedeon 

Ritcher Hungary Apr-19 Eur900m 3.38% 35.0% Exchg 

Telecom 

Italy 

Telecom 

Italy Italy nov-16 Eur1300m 6.13% 22.5% Mand  

Eni SNAM Italy Jan-16 Eur1250m 0.63% 20.0% Exchg 

Astaldi Astaldi Italy Jan-19 Eur130m 4.50% 35.0% Conv 

Prysmian Prysmian Italy mar-18 Eur300m 1.25% 33.8% Conv 

Beni 

Stabili 

Beni 

Stabili Italy Oct-18 Eur250m 2.60% 37.0% Conv 

Edizione 

Group Pirelli Italy nov-16 Eur200m 0.25% 25.0% Exchg 

Buzzi 

Unicem 

Buzzi 

Unicem Italy jul-19 Eur220m 1.38% 35.0% Conv 

Unite Unite Italy Oct-18 Eur90 2.50% 35.0% Conv 

Beni 

Stabili 

Beni 

Stabili Italy Jan-18 Eur225m 3.38% 32.0% Conv 

Ampliter Amplifon Italy nov-18 Eur135m 2.88% 37.0% Exchg 

Azimuth Azimuth Italy nov-20 Eur250m 2.13% 30.0% Conv 

Aperam Aperam Holland sep-20 Eur200m 2.63% 35.0% Conv 

Marine 

Harvest 

Marine 

Harvest Norway may-18 Eur350m 2.38% 30.0% Conv 

REC REC Norway Sep-18 Eur90m 6.50% 24.0% Conv 

Algeta Algeta Norway Sep-18 Eur100 3.38% 32.5% Conv 

Amorim Galp Portugal jun-18 Eur300m 3.38% 30.0% Exchg 
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Espirito 

Santo 

Financial 

Banco 

Espirito 

Santo Portugal Dec-18 Eur200m 3.20% 32.5% Exchg 

Swiss Life Swiss Life 

Switzerla

nd Dec-20 Eur400m 0.00% 31.0% Conv 

Schlinder ALSO 

Switzerla

nd jun-17 Eur200m 3.80% 33.0% Exchg 

IAG IAG UK may-18 Eur390m 1.75% 35.0% Conv 

Derwent Derwent UK jul-19 Eur180m 1.13% 35.0% Conv 

Ship 

Finance 

Ship 

Finance UK feb-18 Eur350m 3.25% 33.0% Conv 

Hansteen Hansteen UK jul-18 Eur100m 4.00% 22.5% Conv 

Great 

Portland 

Great 

Portland UK Sep-18 Eur180m 1.00% 35.0% Conv 

Enterprise 

Inns 

Enterprise 

Inns UK sep-20 Eur120 3.50% 35.0% Conv 

 

After 2013 the credit appetite for Spanish names increased substantially. As an 

example, the company Actividades de Construcciones y Servicios SA (ACS) issued 

an exchangeable bond on shares of Iberdrola. Investor demand was very high, up 

to the point that the implied volatility in the call embedded in the convertible at 

the time of issuance was estimated above the implied volatility that the options 

market operators assigned to the call over the stock of Iberdrola of similar 

maturity, offering an uncommon opportunity of arbitration to the issuing 

company or to other market players. The non-dilutive convertible window of 

opportunity appeared in Europe in 2017 and lasted until the end 2018. Issuers 

like Iberdrola, Vodafone, Telefonica, Fresenius, Vivendi or LVMH issued non-

dilutive convertibles to take advantage of this uncommon and favorable moment.  

3.9 Sustainable Finance Instruments 

According to the International Capital Markets Association (ICMA), Sustainable 

financial assets are any type of financial instrument used to finance or refinance a 
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combination of green and/or social projects that follow four sustainability 

principles. The first principle is that the use of the proceeds that must provide 

quantifiable environmental and social benefits. The second principle highlights 

the need to communicate in detail to investors the selected projects that will be 

financed with the bonds. The third principle forces the bond issuers to manage 

the bond proceeds separately within the issuing company. And finally the fourth 

principle regulates the reporting of the use of the proceeds. The monitoring and 

certification of the sustainability principles is assured by the appointment of an 

external independent certification agency. 

According to the Global Sustainable Investment Alliance (GSIA) the amount of 

private sustainable financial assets increased 26% in 2017 year on year. Most of 

the sustainable finance is dedicated to debt as illustrated in figure 3.4 —green 

bonds, sustainability bonds, green loans—. The sustainable finance asset 

allocation is as follows (GSIA 2017): 

 

Figure 3.4. Sustainable Finance Asset Allocation7  

Source: GSIA 2017 
 

Green bonds are a subcategory of the sustainable financial assets that are 

specifically designed to finance projects with a particular environmental purpose. 

In 2014 ICMA introduced the Green Bond Principles as a set of standards to help 
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the development and to reduce the heterogeneity of the Green Bonds market. 

According to the Bloomberg database the total green bonds outstanding 

worldwide at the end of 2017 reached USD300 billion, however it is still a niche 

market. 

3.9.1 Convertible Bonds as a Sustainable Financing Instrument 

Convertible bonds are not only suitable for cyclical companies or in recessionary 

economic environments or low market prices. They are also widely used in 

growth companies, or capital intensive innovative sectors. This is the case, for 

example, when the market perceives that the company's projects will not begin to 

offer benefits until a relatively distant future (Ramírez, 2011). This is the reason 

why convertible bonds are a suitable sustainable financing instrument.  

Market dynamics also drive the issuance of convertibles. High volatility 

underlying shares are good for the issuance of convertible bonds. The options 

embedded in convertibles have a higher valuation; hence the convertible cash 

coupons will be lower. In these cases, investors in convertibles perceive that the 

shares may rise, which offers very suitable levels for issuers, with high conversion 

prices, very low coupons and generally oversubscription of the issues. Some 

sustainable projects are still today subject to uncertain and volatile results and 

the share prices of the controlling companies can be volatile. 

Medium-sized companies investing in renewable energy, or investing in social 

projects in developing countries, are financed in the mainly through bilateral 

bank loans, syndicated bank loans, in some cases bonds,  high yield bonds or 

private debt placements. Europe mid-sized corporate finance is dominated by 

banks that act as final borrowers of bilateral and syndicated loans, and also as 

intermediaries, by issuing certificates or other instruments that use corporate 

loans as collateral. However financial institutions tend to lend based on real 

assets or tangible corporate cash flows, and are less willing to invest in new 

ventures.  
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Additionally bank financing depends greatly on the stability of the financial 

system. For example in the 2011 to 2015 European Peripheral crisis, financial 

institutions had to rebuild their balance sheet and provision non-performing 

loans, from individuals and companies in sectors such as real estate, which 

prevented them from taking corporate debt at pre-crisis levels. This implied that 

efficient companies saw their access to credit restricted. In this situation, 

convertible bonds can be one of the alternatives that enable access to credit. 

Medium-sized companies listed on the stock exchange, and even with low ratings, 

can access a new universe of investors, different from their traditional liquidity 

providers,. One of the advantages of convertible investors is that they are usually 

accessible at all times, even during periods of credit crises. Investors in 

convertible debt are large global asset managers, pension fund, hedge funds, 

private banks seeking opportunities for high wealth clients and private equity 

funds that seek to access the capital of companies. These investors currently 

guarantee the access to financing at market prices under almost any 

circumstances.  

Sustainable projects can also be promoted by recently created medium-sized 

companies that do not have credit records. Traditional investors in senior credit, 

like pension funds, banks and asset managers, demand very high coupons from 

companies without a rating or simply do not buy unrated debt. One of the 

advantages of convertible bonds is that it is not necessary for an issuer to have a 

credit rating by rating agencies (Ramírez, 2011). Investors in convertible bonds 

are less concerned with the rating of the issuer and offer lower coupons. 

Simplicity is also important. Unlike traditional debt issues, convertibles do not 

usually require lengthy road shows or investors presentations. The issuance of a 

convertible bond is relatively swift; an initial offering usually takes two or three 

weeks, necessary to survey investors and to prepare documentation (Ramírez, 

2011).  The legal documentation required for the issuance of a convertible bond is 

specific, simpler than the prospects required in the standardized corporate debt 

issuance programs, which require approval periods by the debt markets. The 
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limitations included in the documentation of convertible bonds tend to be less 

restrictive than in other listed debt issues. They are usually limited to merger or 

acquisition clauses, protection clauses against defaults or cross default and 

clauses limiting the constitution of pledges on company assets without the 

agreement of the bondholders.  

Finally convertible bonds have less limiting covenants, usually do not include 

limitations on acquisitions of other businesses, limitations to incur into 

additional debt or limitations in the projects and ventures that the company can 

start, which can be useful for companies investing in green or environmental 

ventures or new sustainable and efficient technologies. Sustainable assets are still 

today a field of development. 

In the practice, convertible bonds are used in growth companies investing in 

capital intensive innovative sectors. This is the case, for example, when the 

market perceives that the company's projects will not begin to offer benefits until 

a relatively distant future (Ramírez, 2011). They are also used for companies that 

do not have a public rating or a long standing well known public bond 

program. Convertible bonds can help companies that do not have access to other 

form of market financing.  

Startups, midsized firms and newly created sustainable ventures do not have 

credit records. Traditional investors in senior credit, like pension funds, banks 

and asset managers, demand very high coupons from companies without a rating 

or simply do not buy unrated debt. One of the advantages of convertible bonds is 

that it is not necessary for an issuer to have a credit rating by rating agencies. 

Unlike traditional debt issues, convertibles do not usually require lengthy 

roadshows or investors presentations. The issuance of a convertible bond is 

relatively swift; an initial offering usually takes two or three weeks, necessary to 

survey investors and to prepare documentation (Ramírez 2011).  The legal 

documentation required for the issuance of a convertible bond is specific, 

simpler than the prospects required in the standardized corporate debt issuance 

programs, which require approval periods by the debt markets. The limitations 
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included in the documentation of convertible bonds tend to be less restrictive 

than in other listed debt issues.  

3.9.2 Sustainable Project as a Case of Sequential Financing 

Convertible bonds can be an efficient way to finance new sustainable projects, like 

green or environmental projects. In the first place the managers of a company 

developing sustainable projects possess superior information than investors 

about the future cash flows and risks associated to its projects. This asymmetry of 

information can lead managers to make an inefficient use of the proceeds raised 

at a too early stage in a standard green bond. Secondly, at the early stages of the 

sustainable project development, investors will not be fully aware of the potential 

risks and rewards and the future real options implicit in sustainable project, 

producing a miss-pricing of the debt issued. In the third place bond holders 

prefer to fund well established companies with certain cash flows, whereas green 

projects profitability is uncertain and influenced by technology developments and 

regulation, therefore more adapted to equity investors. According to the academic 

literature, green projects seem to be, similar to new technology developments, 

one of the cases where convertible bonds can be a suitable source of funds  

Sequential financing appear when a project has several milestones in its 

development and where the milestones originate new investment options with a 

future maturity date (Mayers 1998). For example an initial project that requires 

funding is assumed to be followed by an investment option project that develops 

the initial project, that also requires new funding but only if the first project is 

profitable. In most cases sustainable investments do not produce immediate 

profitable cash flows, and its profitability tends to be observed in the long term, 

for instance avoiding distressed social situations or environmental degradations 

that affect the whole economic system.  Providing initial funds for both the initial 

project and for the subsequent investment option can originate an incentive 

conflict between company managers and investors who provide the funds. 

Additionally sequential finance generates multiple transaction costs, like debt 
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arrangement cost, financial planning costs and employee time costs (Baghat and 

Frost 1986).  

Sustainable projects can be considered as a case of sequential financing. 

Therefore, following Mayers (1998) convertible bonds can optimize their 

financing costs. The future profitability of sustainable investments will be better 

measured some years after the bond issuance. At that moment, the project will be 

more mature, the global sustainable investments market will be more developed 

and investors, customers and regulators will be more prepared to assess the 

correct valuation for the equity of the company. The sustainability and 

environmental measures will be incorporated in company results and in stock 

valuations. If the project has then produced measurable environmental and 

economic benefits, the stock price will react positively reaching the conversion 

price and the bonds will be converted into shares, expanding the company 

balance sheet and allowing more debt financing to consolidate the achievements. 

Sustainable convertible bonds can then be used to finance the still not well 

measured economic and environmental benefits and cash flows of sustainable 

and green projects. 

3.9.3 Case Study: Sumitomo Forestry. The First Sustainable 

Convertible Bond Issued 

On the 11th Sept 2018 Sumitomo Forestry issued the first ever Sustainable Green 

convertible bond. The bond was very well received by local and international 

investors. The details of the bond are as follows:  

 Amount Issued JPY10,000m  (USD 90m) 

 Initial premium 20% 

 Maturity date 27 Sept 2023 

 Coupon 0% 

 Dividend protection clauses.  

 No soft call. 
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Sumitomo Forestry Co., Ltd. sells lumber and wood-related construction 

materials. The Company constructs custom-built wooden houses, and also 

manufactures wood-based products.  Sumitomo Forestry maintains forest in 

Japan and other countries. Sumitomo Forestry has a market cap of USD3b, a 

total debt USD2.24b. The Net Debt to Ebitda ratio was 1.9 times in 2017. 

Sumitomo Forestry represents a well-established company that operates in the 

forest management and timber industry. The sustainable convertible bond was 

issued to finance part of the acquisition of a forest area established for the 

commercial production of timber in New Zealand. The external opinion about the 

sustainability of the convertible bond was provided by the environmental rating 

agency Vigeo Eiris following the International Capital Market Association Green 

Bond Principles. According to Vigeo Eiris, the project intended to contribute to 

two environmental objectives, climate change mitigation and natural resources 

conservation. Vigeo Eiris, highlights that the project to be refinanced by the bond 

is expected to have net positive environmental benefits, with positive contribution 

to climate change mitigation through carbon sequestration, land and wildlife 

protection and natural resources conservation. The issuer commits to mitigate 

the social impact of the project and to respect of indigenous peoples and property 

rights. The environmental impact of the project will be monitored in terms of 

carbon emissions, water consumption and biodiversity and deforestation. The 

bond will help to finance a project that fights against climate change; its 

environmental objective is to provide wood/timber produced in a sustainable 

manner, contributing to natural resources conservation objective. An annual 

third party auditor will always verify the environmental data reported annually by 

Sumitomo on the use of proceeds and on the environmental benefits publishing 

the ex-post impacts, total area reforested, the sustainable timber production, the 

carbon sequestration amount, and the social results. The sustainable convertible 

bond proceeds will only finance this particular project, and not the rest of the 

activities of the company. 
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The stock exchange price reflects the preference of investors for particular assets. 

If in the future the equity market values positively not only the financial results of 

the whole company but also the environmental benefits produced by the 

company, Sumitomo Forestry will reflect a higher stock price. Investors in the 

convertible bond will then become Sumitomo Forestry shareholders if at maturity 

its listed shares are above the conversion price, obtaining not only future 

dividend cash flows but also voting rights to manage the future projects and the 

course of action of the company.  

3.10 Are Convertible Bonds a Suitable Instrument for Sustainable 

Finance? 

Through the issuance of convertible bonds, companies can obtain finance at lower 

costs than through bilateral bank loans, syndicated loans or traditional bonds; 

albeit economic theory shows that this financial improvement is offset by the 

optionality offered by the convertible over the equity of the company. The 

convertibles can reduce the pro-cyclicality of traditional bond markets, making 

financial markets more sustainable by facilitating the access to credit to midsized 

companies and companies based in peripheral and emerging countries. 

Convertible bonds allow medium-sized companies to approach a new universe of 

international investors which was previously closed to them, provided that their 

listed shares have sufficient liquidity in the stock market. Investors in convertible 

bonds are available in times of shortage of other types of credit for midsized 

companies, new ventures, companies based in emerging countries or in 

peripheral countries, albeit at the cost of a potential dilution for their current 

shareholders. 

Sustainable and environmental finance is a new frontier of development in 

financial markets. Most of the sustainable financial assets are green bonds or 

green loans. The green bond market is presently developing; typically green 

bonds are issued by well-established highly rated companies or governments, 

ring-fencing some of their existing assets, mainly to cater for the appetite of the 
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sustainable investors community. However, convertible bonds seem to adapt well 

to some of the characteristics of sustainable projects. The three academic 

motivations for the issuance of convertible bonds apply in the funding of 

sustainable projects: at early stages the economic returns of sustainable projects 

are difficult to predict and some projects later become unprofitable, sustainable 

projects are a case of sequential financing and real options, and the agency 

problem is leading green bond investors to fund existing environmental assets 

avoiding new technologies developments. Overinvestment in green projects and 

wrong valuation of real options can be optimized by using convertible bonds as 

the financing instrument.  Japanese corporate Sumitomo Forestry inaugurated 

the sustainable convertible market with the first green convertible bond in 

September 2018. 
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4. Volatility Based Finance Instruments. Scrip Dividends. 

4.1 Introduction to Scrip Dividends 

This chapter studies he scarce academic literature and market data about scrip 

dividends to assess the size of the scrip dividend market, the motivation of 

managers to issue scrip dividends and the impact in share prices.  Scrip dividends 

offer free financial options attached to scrip dividends distributions but how the 

market values such options? 

Companies can temporarily reduce their cash outflows by offering their 

shareholders the option to receive new shares in lieu of cash. Script dividends are 

profit distributions to shareholders that include the option to receive new shares 

in lieu of cash at the shareholder discretion. At the ex-dividend date the company 

gives the shareholder the right to elect to receive cash or shares for a short period 

of time that varies from one to four weeks typically.  In some cases the scrip 

trades in organized markets during the election period. Scrip dividends are 

elected by a majority of shareholders since they grant an additional call option 

with the shares during the period of optionality that can be monetized. 

The number of listed companies offering alternatives to cash dividends is 

increasing in Europe. Companies can reduce the cash outflows by giving 

shareholders the option to receive either shares or cash. Some investors favor 

scrip dividends due to the implicit free call option attached to the scrip 

distributions and recent studies confirm that the market does not react 

negatively, helping to reduce the agency problem. Additionally companies can 

avoid dilution by repurchasing the shares offered in the scrip. Repurchase 

strategies using volatility and derivatives can guarantee a lower repurchase price, 

improving the capital ratios of the company and increasing BVPS.   

Some authors found that h found that the motivation to pay dividends as scrip 

was driven primarily by its implications for avoiding/delaying tax charges under 

the advanced corporation tax (ACT) in the UK and to other similar tax laws in 
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other European countries (Dhanani 2005) (Lasfer 1997). However most of the 

above mentioned tax regulations have been abolished and the issuance of scrips 

continues increasing over the years 

Since the financial crisis of 2007, the use of optional stock dividends of scrip 

dividends has significantly increased among European companies, particularly in 

the Financial Institutions, Oil, Energy and Telecom sectors. Tax advantages for 

shareholders were the main driver in the past but changes in regulation in many 

countries eliminated such edge. Companies’ managers are reluctant to reduce 

dividends because of the potential market impact of such decision and dividends 

create a constraint for managers which conflicts with their objective of conserving 

cash and maintaining financial flexibility (Blau and Fuller 2008). Nevertheless 

recent studies show that in present years investors react favorably to scrip 

dividends (David and Ginglinger 2016) (Bessembinder and Zhang2015). 

Cash dividends are one of the classical examples of the agency problem, where the 

conflict of interests between shareholders that want to maximize their equity 

value and that in general want to receive regular cash distributions and company 

managers that tend to prefer lower financial leverage, lower cost of debt and 

therefore reduced cash dividends.  

Company managers have also the incentive to reduce the dilution for existing 

shareholders, and in several occasion in connection with scrip dividends 

companies announce share repurchase plans. In this thesis I propose a share 

repurchase method that aims to reduce shareholder dilution and simultaneously 

improves the capital ratio of the companies and increases net equity and 

shareholder value. 

4.2 Size of the Scrip Dividend Market in Europe 

According to the market data company Markit, the total value of dividends paid in 

scrip by European listed companies including UK listed companies significantly 

increased since 2006 reaching Eur27bn in 2016 (Figure 4.1). Banks, Oil and 
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Commodities companies are the sectors responsible for the growth this form of 

shareholder remuneration. At least 39 mayor listed European companies paid 

scrip dividends in 2017. 

 

 

Figure 4.1. Amount of Scrit Dividends Issued in Europe8 

Source: Markit 
 

4.3 Motivations for Scrip Dividend Distributions 

Some companies prefer the scrip format for dividend distributions. Part of the 

reasons given by company managers are: 

 Companies can offer greater optionality to their investors which can decide 

whether to receive cash or new shares, and in some jurisdictions adapt 

taxation to the actual disposal of the shares (David and Ginglinger 2016) 

 Scrip dividends offer shareholders an implicit call option for some weeks 

since they can chose some weeks in advance whether to receive cash  or a 

predefine number of shares at a strike price. Investors can monetize the 

time value and volatility  of the implicit option by selling calls/volatility in 

the market 
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 Scrip dividends can reduce the cost of cash in times of liquidity stress but 

simultaneously increase the “agency problem” between managers and 

shareholders (Lasfer 1997). Managers tend to favor scrip dividends that 

avoid cash flows out of the company whereas shareholders in the classical 

theory prefer a cash distribution. 

 Shareholders should be indifferent to the profit distribution policy of the 

company and therefore satisfied with scrip dividends in well run profitable 

companies since they increase retained earnings (Modigliani Miller 1961) 

 Companies can avoid cash outlays by paying dividends in scrip format. 

Cash flows from financing activities are then maximizing allowing more 

free cash flow for capital investment and debt repayment. 

 Financial institutions can improve regulatory ratios paying distributions in 

shares instead of cash —ratios as Common Equity Tier 1,  LCR, Leverage 

Ratio. 

 Firms can obtain equity at none or smaller discount than via rights issues 

or other equity offering 

 Better solution than a dividend cut for cash strapped companies 

 

4.4 Valuation of the Implicit Options Attached to Scrip 

Distributions 

Thanks to the scrip dividends issuance procedure, company shareholders are 

implicitly granted with options or warrants on the new issued shares. The 

mechanism of scrip dividends guarantees the existence of such options (Figure 

4.2). The issue price is always set at the inception of the scrip dividend period, 

and during the election period, shareholders can take the cash dividend if the 

share price decreases below the issue price or share if the market price is higher 

the issue price.  This optionality can be considered as an extra distribution to 
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shareholders, and in fact hedge funds and large shareholders position themselves 

to monetize such value. 

 

Figure 4.2. Scrip Dividends Time Frame9  

 

The average maturity of the implicit options attached to the scrip dividends, the 

scrip election period, is 19 days, in the European markets where this practice is 

common (David and Ginglinger 2016). 

In some cases companies offer scrip dividends at a discount compared to the 

prevailing market share prices, trying to entice existing shareholders to accept 

shares instead of cash. According to David and Ginglinger (2016) the average 

discount of the scrip shares compared to market prices the week before the ex-

dividend date is 8.5%. 

Using the vanilla options pricing model (Black & Scholes 1973), this thesis 

performs the calculations to assess the extra value granted to shareholders in the 

form of the options attached to scrip dividends. Then, using numerical option 

pricing methods I calculated the cost of a strategy that can allow buying back 

shares at a lower price. The method used is Black-Scholes continuous valuation 

model for equity options. The method calculates the value of a European Call with 

the following parameters: 

 Strike K= 91.5% 
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 Maturity 19 days 

 Average volatility of 30% 

 Dividend yield  3%  

 Market interest rates of 1% 

The results show total option value of 9.3%, implying an implicit value of 8.5% 

and a time value of 0.8%. 

In some other cases companies are not offering any discount to shareholders and 

the new shares are issued at the initial market price. But even in such case, the 

value of a European Call, strike at the money, maturing in 19 days, with average 

volatility of 30%, 3% dividend yield and market interest rates of 1% is close to 

3.2%. 

If the scrips fluctuate in the market, their price should follow the price of the 

listed options and shareholders could sell the scrip and pocket the extra value 

from the ex-dividend date. In other cases shareholders can keep the scrip and sell 

the proportional number of call options and cash-in the premium. If investors 

cannot find a market for volatility, they still can lend the shares out to an investor 

willing to keep the call and receive the cash dividend plus the call value in the 

borrowing fee. 

4.5 How to Reduce Dilution Linked to Scrip Dividends 

Companies can support their share price by announcing share buyback programs 

linked to the scrip dividend distributions.  New shares in the market imply that 

company’s future free cash flow will be distributed among more shares, meaning 

a higher dilution for the existing shareholders that chose not to receive shares.   

To avoid shareholders dilution, managers can raise new debt in the market and 

use that new cash to repurchase the new equity issued. But this solution 

deteriorates the leverage ratios of the company and again can reduce the future 

claim of shareholders. 
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Company managers can also issue other equity instruments that do not imply 

future profits distributions, like mandatory convertibles, to obtain that amount of 

cash.  

But due to market price oscillations, on both solutions the amount cash needed 

for a later share repurchase is unknown in advance by company managers. Share 

price increases can result in a higher that forecasted financial indebtedness 

increase in the case of a debt issuance or an undesirable future increase in the 

outstanding shares at maturity, and again dilution in the case of mandatory 

convertibles.   Both solutions imply uncertainty and a potential future reduction 

in the net shareholders’ equity of the company.  Can it be avoided? 

4.6 Share Repurchase Strategies with Volatility Instruments 

Companies can use repurchase methods to avoid the dilution caused by scrip 

dividends and in particular one variation of the derivative instruments called 

accumulator share buy-back. Using market volatility accumulators can guarantee 

a minimum amount of shares repurchased at a price below the new issue price, 

which as a side effect improves the company’s balance sheet and increases the 

equity value for shareholders.  

Companies can use repurchase strategies involving traded or OTC options with 

physical delivery can help companies to improve their capital base.  Managers can 

sell volatility to derivatives dealers via sold puts to improve their repurchase call 

strike price and simultaneously can purchase calls on a lower proportion. The 

higher sold volatility can help to reduce the call strike.  

Daily share repurchase accumulator strategies can smooth the delta and gamma 

factors of the options allowing dealers to trade higher call and put options 

notionals and therefore set the strike price on a single observation date or in a 

series of days coinciding with the scrip price set dates.  Daily observation of the 

options can imply a higher number of shares repurchased, avoiding the European 
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option single date observation effect and potentially increasing the number of 

share repurchased.  

The repurchase price or options strike must be set at the same time as the scrip 

dividend new issue price is announced. The strike K will be lower than the share 

price S.  The theoretical price of an accumulator can be calculated as: 

 

𝐹𝑎𝑖𝑟 𝑉𝑎𝑙𝑢𝑒 𝐴𝑐𝑐𝑢𝑚 =  ∑ 𝑥 ∗ 𝐶𝑢𝑜(𝐾, 𝐻, 𝑇𝑖) − 𝑦 ∗ 𝑃𝑢𝑜(𝐾, 𝐻,  𝑇𝑖)
𝑁
𝑖=1                      (3) 

 

Where y>x, Cuo(K, H, Ti)  is the price of a purchased physical delivery Call option 

with strike K, maturity at T and knock out barrier at H and Puo(K, H,  Ti) is the 

price of a sold physical delivery Put option with strike K, maturity at T and knock 

out barrier at H. The strike K of both options can be set below the spot and 

forward share price thanks to a higher volatility sold but the number of shares 

repurchased is unknown. 

Calculations using numerical algorithms show that using daily observation Call 

and Put options, without KO barriers, and a y/x factor of 2, the repurchase price 

can be set between 5% to 8% below spot prices, offsetting the share discount or 

improving retained earnings if no discount is offered. 

4.7 Accounting Impact of a Share Repurchase at a Lower Strike 

If a company can repurchase the shares offered in the scrip dividend at a lower 

price this will result in a net capital gain, reflected in new Net Retained Earnings 

balance sheet item and with no PnL impact. The structure is always more 

accretive for shareholders than standard cash repurchases and increases the Book 

Value Per Share as depicted in figure 4.3. 

Using the cost method for share repurchase accounting the cash spent for 

repurchasing the stock  is lower than the estimated cash outflows for dividends, 

and the remaining amount is accounted under retained earnings. 
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Figure 4.3. Graphical Representation of the  Company Balance Sheet after a Share 

Buy Back at a Lower Price10   

4.8 Scrip Dividends and the Agency Problem  

The agency problem between shareholders and management can be mitigated 

using scrip dividends distributions. Recent studies (David and Ginglinger  2016) 

show that companies offering scrip dividends are committed to avoid dividend 

cuts and the market does not react negatively to such announce.  

This chapter analyzed the value of the options attached to scrip dividends and our 

results show that the option value ranges between 9.2% for the typical discount 

over the market price of the company shares to 3.2% for scrip dividends issued 

with no discount. Such option value levels attract both arbitrage funds and large 

investors that find more value in scrip dividends in since they offer to 

shareholders an extra value that can be monetized.  

Additionally company managers can access to solutions that can reduce the 

impact for existing shareholders, aligning the objectives of shareholders and debt 

holders, and hence reducing the agency problem. One method to reduce the 

dilution associated to scrip dividends are share buyback programs performed 

with the help of daily strips of leveraged derivatives or share repurchase 

accumulators that can effectively allow the repurchase of a limited number shares 
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below the new issue price, which simultaneously the improves book value of the 

company. 

 



105 

 

  
 
 
Chapter 5 
 
Mandatory Convertible Bonds. A 
Sustainable Corporate Finance 
Instrument 

 

 

  



                                                                                  Mandatory Convertible Bonds 

106 

 

 

5. Mandatory Convertible Bonds as an Efficient Corporate 
Finance Instrument 

5.1 Modern Mandatory Convertible Bonds 

Mandatory Convertibles Bonds (MCBs) mean only a small fraction of all the 

securities issued by corporate or financial institutions, however, they represent 

close to 30% in volume of the convertible securities issued every year. Mandatory 

issuance started in 1993 and has been more robust in recent years, supported in 

part by companies that selected the mandatory structure to raise capital for 

merger and acquisition activities. Companies adopted MCB partially because 

rating agencies view these securities as equities whereas standard convertibles are 

considered debt, leverage, by rating agencies. 

MCBs share characteristics of equity and debt securities but rating agencies 

assign them a high equity component and are commonly treated as equity by 

accounting standards. Despite the high facial coupon that MCBs seem to pay in 

some cases, a deeper analysis shows that the cost of issuing MCBs can be similar 

and even lower than the cost of issuing senior debt. This chapter of the thesis 

performs an empirical study of the implicit cost of the MCBs issued between 2010 

and 2018. This part of the book shows the relationship between the implicit yield 

of MCBs, the senior debt yield and the convertible arbitrage investors. MCBs can 

be a capital raising alternative at a reasonable cost not only for high yield 

companies and also for well-established investment grade issuers. . Companies 

issue MCBs when they want to raise cash without being downgraded by excessive 

leverage. Besides, MCBs are considered as a better alternative to rights issues 

which can be perceived as indicative of a troubled or distressed situation 

(Huckins 1999).  

Issuing a MCB can be considered as a deferred capital increase. In fact, MCBs are 

included in the earnings dilution reports but mandatory convertibles do not have 
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voting rights until the conversion into common stock. Mandatory convertibles are 

junior to other debt securities and senior only to common equity. Issuers of MCBs 

need to pay a regular stream of cash to service coupons and are contractually 

subordinated to other forms of debt. The issuer can choose to defer the coupons 

at its sole discretion, and rating agencies consider them as a high equity credit 

instrument (S&P 2008).  

The call-spread embedded in the mandatory convertible can be considered as a 

company asset and from the point of view of the cash flows. The issuer can, at 

will, hedge the call-spread by selling the options, and cashing in the premium, 

which will reduce the cash outflow due to the instrument.  

Table 5.1. MCB Outstanding in July 2018 8  

 Source: Bloomberg 

 
 

 

MCN Issue Amt Issued Local Currency m Announce MCN Issue Amt Issued Local Currency m Announce

AXASA 7.25 05/15/21 862,5 05/09/2018 RYAM 8 08/15/19 172,5 08/05/2016

SER 6 01/15/21 1785 01/05/2018 NEE 6.123 09/01/19 1500 08/02/2016

VST  7 07/01/19 109 04/04/2018 BDC 6.75 07/15/19 517,5 07/21/2016

GTLIIN 0 10/26/22 80,75 10/26/2017 MTSC 8.75 07/01/19 115 06/10/2016

KIUHUN 0 12/06/18 100,77 10/13/2017 METUSA 5.75 06/01/19 6600 06/02/2016

VLCHLD 3.875 10/10/20 1500 09/20/2017 VOD 2 02/25/19 1440 02/19/2016

BUMIIJ 6 12/11/24 664,28 09/20/2017 HES 8 02/01/19 575 02/04/2016

MLEDUF 2 03/17/20 11,7 09/08/2017 UNIT 3 05/01/24 87,5 01/07/2016

BUMIIJ 6 07/26/24 8457165 07/13/2017 TCEOIL 6 01/15/22 80,62 12/30/2015

HCHAU 8 06/20/22 109,17 06/07/2017 ADLERR 0.5 12/28/18 175 12/28/2015

SWK 5.375 05/15/20 750 05/12/2017 TEVA 7 12/15/18 3712,5 12/03/2015

BDX 6.125 05/01/20 2475 05/08/2017 BKH 7.75 11/01/18 299 11/18/2015

MYBEST 7 02/28/21 3 03/30/2017 KMI 9.75 10/26/18 1600 10/27/2015

GOLDCL 0 03/29/22 340 03/29/2017 MLEDUF 2 09/30/18 3,2 09/28/2015

VLCHLD 4.125 04/11/20 2000 03/15/2017 NEE 6.371 09/01/18 700 09/11/2015

HOCNSW 3.5 03/30/20 218,49 03/14/2017 SRCL 5.25 09/15/18 770 09/10/2015

PKD 7.25 03/31/20 50 02/22/2017 AMXLMM 5.5 09/17/18 750 09/10/2015

OLSHNO 0 07/31/22 60 01/31/2017 WPX 6.25 07/31/18 350 07/16/2015

VRTS 7.25 02/01/20 115 01/27/2017 FTR 11.125 06/29/18 1925 06/05/2015

OLSHNO 3 07/31/22 300 01/27/2017 PALHK 0 11/25/24 117,54 10/29/2014

UCGIM 0 12/15/19 517,88 12/08/2016 MAMOIV 6 11/30/20 1,4 08/20/2014

RXN 5.75 11/15/19 402,5 12/01/2016 ANFFIN 5 02/21/19 1 02/21/2014

BAYNGR 5.625 11/22/19 4000 11/16/2016 ANFFIN 5 02/21/19 1,5 02/21/2014

BAYNGR 5.625 11/22/19 4000 11/16/2016 SABSM 5 10/28/17 70,72 10/03/2013

DTE 6.5 10/01/19 675 09/29/2016 CEMEX 10 11/28/19 4126,54 11/12/2009

D 6.75 08/15/19 1400 08/10/2016
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5.2 Introduction to Mandatory Convertible Bonds 

Economic theories at the end of the last century showed that in absence of tax and 

regulatory constraints, a debt-financed company is as solid as an equity financed 

one as per Modigliani and Miller (1958), that debt can also help to align the 

objectives of managers and shareholders and to reduce agency problems (Jensen 

and Meckling 1976) and that the returns for shareholders of a leveraged company 

can be higher. Company shareholders tend to prefer leverage to equity injections 

to maximize their returns (Admati et al. 2018).  However, the recent global 

financial crisis changed this perception. Financial leverage magnifies business 

risk and increases the default risk and the associated costs. The subprime crisis 

and the subsequent banking crisis in the US and Europe showed that excessive 

leverage in the balance sheet taken by individuals and companies (Juselius and 

Kim 2017) increased default rates. The level of corporate debt measured by the 

financial obligations ratio —interest payments and repayments of debt divided by 

income— reached unsustainable levels before the beginning of the crisis. 

A sustainable financial system that helps economic growth must be balanced and 

not biased towards the excessive use of debt. However, for a company, the cost of 

debt is in general much lower than the cost of equity. Corporate tax and financial 

regulation also lead companies to take high levels of debt. The cost of equity can 

be defined as the risk-free rate (Rf) plus the equity risk premium (ERP) —the 

premium that investors demand to invest in equities, as an asset class, relative to 

what they expect to earn on a risk-free investment. The equity risk premium is 

paid by the company via dividends, shares buybacks and via discounted equity 

issuances. In 2017, according to the annual survey by Pablo Fernandez et al. 

(2017), the cost of equity defined as Ke= ERP+Rf was 8.20% in the US and 8.25% 

in Western Europe. The average yield of long-term senior debt (yield of 

aggregated bond Indexes) for investment grade corporates at the end of 2017 was, 

according to Bloomberg 2.7% in the US and 0.72% in Europe.  
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Several hybrid instruments have been designed as a mixture of debt and equity, to 

make the capital structure of the companies and financial institutions more 

sustainable, more flexible (Ganshaw and Dillon 2005) and less dependent on 

debt, since debt payments —both interests and principals— are a fixed charge and 

always have priority in the payments waterfall of a company and can lead to 

defaults. However, Hybrid instruments are generally much more expensive than 

debt, hence less efficient for financing a company balance sheet. One of those 

hybrids instruments and probably the one that is closer to equity is the 

mandatory convertible.  

Very few theoretical or empirical analyses have addressed the study of Mandatory 

Convertibles Bonds (MCBs) and even less the study of the implicit cost of the 

instrument. This study wants to add to the academic literature by studying for the 

first time the factors that influence its implicit cost. Besides this study includes 

for the first time hedge and convertible arbitrage funds as marginal price setting 

investors.  One fundamental question that this research try to explore is the 

following, is the cost of MCBs different and lower than the cost of equity? 

MCBs are hybrid securities that share characteristics of both debt and equity. 

They are designed and documented as a bond, pay coupons regularly but upon 

redemption or at maturity are mandatorily converted into a fixed or limited 

number of common shares and no cash or other security is delivered. This unique 

feature enables this security to behave like common shares but the coupons paid 

and its contractual format enables them also to behave in some aspects like debt 

security issued by the company. MCBs provide for the deferred, but mandatory, 

issuance of common stock, while raising proceeds immediately. MCBs on its US 

denomination, Mandatory Convertible Preferred Shares are a popular instrument 

for US companies where they have been part of the equity-linked market since the 

beginning of the 90s and mandatory convertible bonds are used in a selective way 

in Europe and other regions. Companies issue MCBs when they want to raise cash 

without being downgraded by excessive leverage. Besides, MCBs are considered 

as a better alternative to rights issues which can be perceived as indicative of a 
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troubled or distressed situation (Jensen et al 1976). Also, MCBs tend to have 

greater notional amounts than convertible bonds and corporate benchmark 

bonds—the average notional of MCBs reached USD1.4 billion in 2017. Due to its 

better rating agencies treatment and accounting equity credit, in the last years, 

MCBs are being primarily used as a way to fund large acquisitions or to divest 

former investments in listed companies.  

MCBs are related but fundamentally different to standard convertible bonds. 

Traditionally the main reason for the issuance of standard convertible bonds is 

that they represent a deferred capital increase. If a company intends to increase 

capital to fund the development of new projects, convertible bonds allow issuing 

shares in the future at a price higher than the current share price (Choudry 

2006). The second major motivation for issuers of standard convertible bonds is 

that convertibles represent a cheaper source of debt. The coupon paid is generally 

lower than the one paid on an ordinary senior loan or bond (Huang 2010). 

Issuing an MCB can be considered a deferred capital increase. Notwithstanding 

mandatory convertibles do not pay dividends and do not possess voting rights 

until conversion into common stock. Mandatory convertibles are junior to other 

debt or hybrid securities and senior only to common equity. Issuers of MCBs need 

to pay a regular stream of cash to service coupons and are contractually 

subordinated to other forms of debt. The issuer can choose to defer the coupons 

at its sole discretion. 

MCBs tend to have shorter maturities than standard convertibles, typically three 

years—compared with 5 to 7 years for standard convertibles— and rating agencies 

consider them as a high equity credit instrument (Standard and Poor’s 2008). 

Issuers favor MCBs for their high equity content vis-à-vis rating agencies 

(Ganshaw and Dillon 2005). Higher equity content implies a better company 

rating which is obtained if the issuer replaces debt for an MCB or uses MCBs for 

raising cash for a new project. For instance, Standard & Poor’s assigns 100% 

equity content to MCBs. 
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A corporate director can find difficult to estimate which should be the coupon to 

pay for a new MCB. Traditionally the coupon paid by mandatory convertibles has 

been compared with the dividend yield of the issuer, being very close to equity 

and therefore managers and investors seemed to use dividends as a means to 

assess the potential cost of a new MCB issue. However, one of the hypotheses of 

this research is that the MCB nominal coupon should be linked to other 

parameters different from the dividend yield, like the cost of senior debt, the 

value of the implicit options and the cost of borrow of the underlying stock. An 

additional complication of mandatory convertibles lies in the embedded options 

—a ratio call spread on the underlying shares. The objective of including the call-

spread in MCBs is to make the security more appealing to investors by increasing 

the coupon paid and to potentially reduce the dilution for the issuer at maturity. 

Different MCBs have different upper call-spread strikes, and this feature makes 

particularly difficult for issuers to assess the real cost of MCBs.  At issuance, the 

call-spread is synthetically bought by the MCB issuer, and the options premium is 

paid from the issuer to investors via higher annual or quarterly coupons.  

An MCB can be decomposed in the underlying stock, a stream of fixed income 

cash flows representing the coupons paid by the note, and the call-spread equity 

options embedded in the note. The strikes of the embedded options are such that 

the conversion floor is not lower than the common share price at the time of 

issuance. Conversely, the initial conversion price —upper strike— can be set by 

the company high enough to retain some upside —higher equity upside implies 

lower dilution for existing shareholders— in the case of stock appreciation.  

This thesis additionally aims to contribute to the sustainable development 

literature by studying the cost of an innovative and not very well known hybrid 

capital instrument —the MCB—, that can support to reduce the excessive use of 

debt. A less leveraged economy is more sustainable and less prone to suffer a 

repeated financial crisis. The access to efficient and not very expensive capital to 

finance the balance sheet of companies can promote sustainable growth, 

industrialization, and innovation.  
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The objective of the research presented in this chapter is to investigate whether 

there are other hybrid capital instruments that can finance the balance sheet of 

companies more efficiently. The cost of those instruments must be comparable to 

the cost of debt to avoid excessive payouts.  This study strips out the value of the 

equity options as if the call-spread were monetized and calculates two new 

measures, the Mandatory Implicit Spread and the Total Implicit Yield of the 

MCB. These two variables help to compare the intrinsic cost for the issuer of 

different MCBs with different call-spread strikes. 

The principal hypothesis is that the implicit cost of issuing MCB must be closer to 

debt than to equity. This paper investigates MCBs from the point of view of the 

issuer company and studies its intrinsic cost of these securities stripping out 

interferences as the nominal coupon, the value of the embedded options and the 

underlying risk-free rate.  

The paper also studies which are the aspects that contribute to the price 

formation of a new MCB. A secondary hypothesis is that in modern MCBs, where 

dividend protection clauses are extensive, the dividend yield of the underlying 

stock is a less important factor and that conversely, the credit component of 

MCBs has a substantial weight.  

Finally, it studies the importance of arbitrage investors in the mandatory 

convertible market. A third hypothesis of the study is that convertible arbitrage 

investors are fundamental for MCBs price formation. This research analyses how 

the intrinsic cost for the issuer of MCBs decreases when the stock lending market 

is more liquid and more investors can hedge it —the securities lending markets 

are over the counter markets where investors can borrow securities with the 

objective of creating a synthetic short position on the borrowed stock or bond. 

This paper is structured as follows: in the first place the existing academic 

literature about mandatory convertibles is reviewed; secondly, the size and 

importance of the mandatory convertible market worldwide is assessed; thirdly a 

pricing model for mandatory convertible securities is formulated, and finally an 
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empirical analysis is performed based on the public existing data of 81 mandatory 

convertible securities issued from 2010 to 2018. 

5.3 Review of the Academic Literature about Mandatory 

Convertibles 

One of the seminal studies was published by Enrique Arzac in 1997 in a paper 

describing the then-nascent Mandatory Convertible market and analyzing the 

rationale for this type of security from the point of view of issuers and investors. 

Arzac detected that, in general, convertible securities reduce the costs of 

information asymmetry, as in the case of companies where the management is 

convinced that shares are undervalued and think that its stock growth prospects 

are not fully reflected in their current stock prices. In such a case issuing equity 

will depress further the stock price and will increase dilution. Also, that risky and 

highly leveraged companies seeking equity capital, but want to avoid unnecessary 

dilution tend to issue MCBs. His paper also presents a simple valuation method 

that decomposes the securities into (1) the current value of the underlying 

common stock; (2) the fixed-income cash flow; and (3) the equity options 

embedded in the security. Arzac concludes that mandatory convertibles allow 

leveraged or temporarily troubled companies to restructure their balance sheets 

by helping to control the “asymmetric information” problem that can make 

conventional equity issues very expensive, and that the options embedded in 

these securities can be designed to tailor the investor preferences for capital 

appreciation or for higher nominal coupons. 

Nancy Huckins (1999) investigated the motivations of the issuers of MCBs and 

the market reaction to the announcement of a new issue. Huckins suggested that 

mandatory convertible issuers had high debt ratios, low-interest coverage, and 

high bankruptcy risk. The paper shows that the market response to MCBs was 

neutral and the stock does not depreciate after the announcement as it happens 

with common stock. The stock price market response was more positive for less 

leveraged and low-risk issuers of MCBs. 
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In 1999 a paper published in the International Review of Economics and Finance, 

Chen et al (1999) described the evolution of the Preferred Convertible products in 

the decade of 1990. The authors suggested that the embedded options in the MCB 

are warrants in nature and adjusted the valuation model proposed by Arzac to the 

potential dilution at redemption. The paper applied the pricing model to a single 

MCB issued in 1993 and detected that the market quotes were slightly higher than 

the theoretical prices calculated. 

Research published by Amman and Seiz (1999) studied the adjustment to the 

theoretical pricing model of the observed secondary market prices of 40 listed 

MCBs between 2002 and 2004. The authors modeled MCBs following Arzac 

(1999) and Chen et al. (1999) as a fixed income strip of coupons, a prepaid equity 

forward and an equity options call-spread, or as a fixed income strip of coupons 

and an equity options collar. Their hypothesis was confirmed in their empirical 

analysis and the results proved that the theoretical model for MCBs adjusted 

better to the observed secondary market prices than the models that studied 

standard convertible bonds. As an extension, the authors studied how the model 

predicted the MCB market prices changes from the variations in the underlying 

stock and the robustness of the modeled delta hedge strategies. Despite the 

limited data sample, their seminal study served as a theoretical base for the 

convertible arbitrage funds that today represent more than 50% of the investors 

in MCBs. Those funds buy MCBs at issuance and hedge synthetically the security 

using the theoretical decomposition into call-spread, prepaid forward and the 

strip of coupons. The research from Amman and Seiz uses MCBs that mainly 

didn’t include dividend protection clauses since they have been generalized in the 

convertible market since 2007 as per Grundy & Verwijmeren (2016) Dividend 

protection clauses adjust the strikes and ratios of the upper call convertibles when 

the dividends diverge from the contractually agreed path of future dividends at 

issuance, therefore, any future variation of dividends will be incorporated in the 

market price of MCBs and the securities are shielded against a change in the 

dividend policy of the underlying shares. This market change represents a major 
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advance and allows investors to better hedge standard and mandatory 

convertibles. The model used by Amman in 2006 showed a high correlation 

between the dividend yield and the coupon paid in the mandatory, our research 

shows a lower relationship between those two variables. 

In a book from 2011 Ramirez (Ramirez 2011) described the standard accounting 

of MCBs. Under the International Financial Reporting Standard (IFRS) 

accounting rules, if the MCB represents an obligation to deliver a fixed amount of 

shares, the instrument can be bifurcated as an equity component and a debt 

component. The initial carrying amount of the debt component is the present 

value of the coupons that the issuer is obliged to pay, discounted at the credit risk 

curve of the issuer (Ramirez 2011) (Amman and Seiz 2006). The equity 

component is calculated as the difference of the issuer proceeds and the debt 

component. Most mandatory convertibles deliver two fixed amounts of shares, 

the lower ratio, and the upper ratio and a gap where the number of shares is 

variable, therefore issuers tend to bifurcate the instrument into a fixed parity 

mandatory convertible and a sold call-spread that is accounted at mark to market. 

In 2011 Chakraborty and Yilmaz studied from a theoretical perspective the 

adverse selection and information asymmetries problem and how convertible 

bonds and in particular mandatory convertible bonds can solve it. The adverse 

selection appears when the managers possess more information about the good 

future prospects of a company than the investors in its securities. The managers, 

acting in the interest of the existing equity holders, may prefer to forego a good 

project instead of selling undervalued securities —debt or equity— to finance the 

investment and as a consequence, in general, most securities issued from low-

quality firms that are overvalued. The authors argue that conditioned callable 

convertible bonds can reduce the adverse selection problem and that MCBs can 

mitigate it further thanks to its lower distress costs. MCBs reduce the potential 

costs of financial distress since the bonds are mandatorily converted into equity. 

The authors suggest that companies that are in better financial health should 

prefer standard callable convertibles to mandatory since such firms face lower 
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expected costs of financial distress. Firms with higher expected costs of financial 

distress should prefer mandatory convertibles, especially when the underlying 

stock is highly liquid.  

The agency problem is a classical subject of academic study and appears when 

company directors can take decisions that cannot be in the best interest of the 

company shareholders. One example is the preference, of company managers, for 

issuing equity and therefore reducing cash outflows, the cost of debt, and the 

potential costs of distressed situations, and conversely the preference for debt or 

leverage and other non-dilutive measures from the company owners —

shareholders. The asymmetry of information theories show that companies with a 

higher perceived intrinsic —assets—value tend to issue straight debt and 

companies with lower intrinsic value issue equity. The agency problem, the 

asymmetry of information and the optimal capital structure of a company were 

studied by Chemmanur and Nandy (Chemmanur et al 2014). The authors 

developed a theoretical model to predict when a firm should issue mandatory 

convertibles to raise capital, instead of issuing debt, equity or conventional 

convertibles. Their model predicts that firms facing a larger extent of asymmetric 

information, but a smaller probability of financial distress will choose to issue 

debt, ordinary convertibles or equity, while those facing a smaller extent of 

asymmetric information, but a larger financial distress probability will issue 

mandatory convertibles. In the search for empirical evidence, the authors studied 

a dataset of Mandatory Convertibles issued from 1991 to 2001. However, many of 

those notes do not share all the characteristics of the modern MCBs, like dividend 

protection clauses of lower and upper call, or short maturities. The independent 

variables used as a measure of the asymmetry of information are the company 

size, the number of analysts following the stock, the deviation of the analyst 

estimates etc. and the variables signaling financial distress are the Z-score and 

the leverage of the company. The authors found empirical evidence consistent 

with their hypothesis. 
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In 2000 Irvin and Rosenfield studied the USD stock market reaction to the 

announcement of a specific preferred convertible security. The objective was to 

test the agency theories and the implication of the tax deductibility of this 

preferred securities coupons in the market reaction. They found that when the 

newly issued preferred retired bank debt, the reaction was significantly negative, 

whereas when it retired other non-tax deductible hybrids or equity the response 

was positive. Modern MCBs coupons are partially tax deductible. 

A research of 2013 from Kallberg et al (2013) focused on the stock market 

reaction to preferred and MCBs. Kallberg studied two hypotheses: bondholders 

must react favorably to the announcement of preferred securities since they 

decrease the firm’s leverage and financial risk, and it should be neutral from the 

point of view of shareholders. This paper studied for the first time the 

announcement effects on the credit default swaps on a large number of issuers—

427 notes issued from 1999 to 2005, out of which 48 were MCB. The results 

showed that equity holders do not perceive preferred securities, and in particular 

mandatories as a sign of financial distress nor as a dilutive instrument. And the 

credit default swaps decreased by 50 basis points after the issue implying a net 

positive impact on the company value. 

Some years later Suseng Wang (2018) as a continuation of a previous paper 

detailing the use of standard convertibles in sequential financing published a 

paper studying the role of MCBs for companies that have projects that can be 

valued using real options. Companies need to raise capital when new investment 

opportunities arrive and convertibles are optimal since they allow new access to 

capital markets with no increase of default probability if the conversion is 

triggered. For Wang MCBs represent a major innovation in corporate financing 

and securities. Wang highlights the features of MCBs, mandatory conversion, 

high coupons and a capped or limited capital appreciation. MCBs solve part of the 

information asymmetry problems since the note is converted into equity at higher 

and lower stock prices. Wang demonstrates that not only companies that have a 

higher probability of financial distress issue MCBs, but on the contrary that large, 
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mature and less distressed companies that can pay high dividends are more likely 

to issue MCBs. Our present research about the notes issued from 2010 to 2018, 

shows that the proportion of investment grade issuers is slightly larger than the 

proportion of high yield MCBs issuers partially confirming Wang’s theory. 

5.4 Market Size 

According to several data sources (Bloomberg, Datastream), in 2008 the market 

of MCBs peaked to its higher recorded level at USD25.7bn. The issuance of MCBs 

represented globally USD2.7b in 1996 and the market grew steadily until 2008 

when it reached a peak of USD26b issued on that year. The latest financial crisis 

meant a significant reduction of the annual amount issued due to the lower 

appetite of investors and their preference for hoarding cash, treasuries and other 

safe-haven investments. The market recovered in 2013 and in 2016 the USD 

volume issued reached USD22.1bn. Nonetheless new MCBs issues in 2016 

represented a mere 3.35% of the total private debt securities issued globally. In 

2017 companies issued USD9,8b of Mandatory Convertible Notes, a decrease 

compared to the year before.  As of June 2018 three public issuances were 

registered for a total of USD 2.7b: AXASA 7.25 05/15/21, VST  7 07/01/19, SER 6 

01/15/21, and the is an increase in the pipeline of MCBs to be issued along 2018. 
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Figure 5.1. Annual Issuance of Public Mandatory Convertible Securities in USD 

millions11Source: Bloomberg 

 

Banks and financial institutions profusely used Mandatory Convertibles in the 

middle of the 2008-2012 financial crisis and examples are the 2007 Citi USD7.5 

billion to Abu Dhabi Investments; in 2007 UBS issued CHF13 billion of MCBs to 

the Government of Singapore; in 2008 Barclays Gbp1.5 billion offered to Qatar 

Holdings; in 2008 Merrill Lynch USD6.6 billion offered to KIA and Korean 

Investment Corporation and Mizuho; in 2008 and 2012 Credit Suisse CHF3.8 

billion offered to Olayan, Qatar Holdings and other investors.  

On average, in the period ranging from 2013 to 2016, the total size of the 

convertible securities outstanding, mandatory and non-mandatory, was USD392 

billion according to the Bank for International Settlements 2016, and the total 

size of outstanding MCBs on that period was USD67 billion—MCBs represent 

17.1% of the convertible market.  Nevertheless, the academic literature related to 

standard convertible bonds is disproportionally larger than the one studying 

mandatory convertibles (Huerga and Rodriguez-Monroy 2014). 
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Figure 5.2. Average Notional per Issuance of Mandatory Convertible Securities 

in USD Millions12  Source: Bloomberg 
 

As illustrated in Figure 5.2, the average notional of the MCB issued has grown 

over time. The number of MCB issues from 2010 to 2018 was 116, and the 

number of outstanding MCBs as of June 2018 was 49. The MCBs outstanding 

notional as of June 2018 wasUSD41 billion. The number of relevant issuances 

since 2010 was 116, and the number of outstanding MCBs as of June 2018 was 49. 

The MCBs outstanding notional as of June 2018 was USD41b. 
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Figure 5.3. Number of Mandatory Convertible Securities Issued Annually13   

Source: Bloomberg 

 

 

5.5 Mandatory Convertibles Price Model 

There are several types of MCBs, but in their modern and more accepted version 

(Amman and Seiz 2006) can be decomposed into three components that can be 

valued independently: a predetermined coupon regularly paid as a strip of cash 

flows, the underlying stock that will be delivered at redemption, and an 

embedded physically settled ratio call-spread consisting on an at the money call 

option purchased by the issuer and an out of the money call option sold by the 

issuer (Arzac 2007). The options are warrants in nature since they represent new 

shares, but the call-spread is bought by the issuing company and the ratio of the 

upper call is lower, therefore a simplified options valuations model can be used. 

An alternative decomposition consists on the valuation of a prepaid forward, a 

predetermined nominal coupon regularly paid as a strip of cash flows, and an 

options ratio collar, consisting on a physically settled Put option purchased by the 
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issuer and a physically settled Call option sold by the issuer and the obligation to 

deliver shares at maturity if the stock trades between both strikes (Jensen and 

Meckling 1976 ) (Amman and Seiz 2006). 

Notably, on an MCB, the only part that possesses a credit component and 

therefore that can produce a loss to investors in the case of a credit event is the 

strip of coupons, since one issuer can always deliver its own shares in a distressed 

situation. However, the coupons must be discounted using the issuer’s 

subordinated or senior credit curve (Amman and Seiz 2006)—most mandatory 

convertibles and preferred shares rank junior in terms of principal and interests. 

With regards to the day count, in the US coupons are paid quarterly and on a 

30/360 basis, and in Europe coupons are paid annually or semiannually and on 

an Act/Act basis. The MCB notional must be discounted at the risk-free rate plus 

the liquidity cost of the investors since the issuer can always deliver shares even 

in a distressed situation or at maturity. However, reading deeper into the 

documentation of most European MCBs and on some preferred shares, the notes 

are structured as junior to all other liabilities of the issuer, but in general the 

notes will deliver cash or shares in an event of default, at the election of the 

investors, therefore the investors can opt to keep a claim on the residual estate in 

case of a default. Since the credit component is limited to the present value of the 

strip of coupons, standard options valuation as Black-Scholes and Merton or 

numerical models well tested in options valuations can be applied to calculate the 

value of MCBs (Black and Scholes 1973) (Merton 1973). 

Due to the market appetite for higher coupons, historical and tax reasons the 

typical MCB has two conversion triggers, hence two conversion ratios, the lower 

conversion ratio, and the upper conversion ratio.  The typical strikes of the upper 

call sold—upper conversion ratio— are provided in Figure 5.4.  
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Figure 5.4. Distribution of Upper Conversion Ratio in the Study Sample14  

Source: Authors 
 

The number of shares delivered at redemption is given by the upper and lower 

conversion ratios as represented in Figure 5.5. The formulas that govern the 

number of shares to be delivered at redemption are the following: 

𝐼𝑓 𝑆 ≤ 𝑇𝑟𝑖𝑔𝑔𝑒𝑟𝐿𝑜𝑤𝑒𝑟     𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑆ℎ𝑎𝑟𝑒𝑠 =  𝐴𝑚𝑜𝑢𝑛𝑡 𝐼𝑠𝑠𝑢𝑒𝑑 ∙
𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑅𝑎𝑡𝑖𝑜𝐿𝑜𝑤𝑒𝑟  (5) 

𝐼𝑓 𝑆 ≥ 𝑇𝑟𝑖𝑔𝑔𝑒𝑟𝑈𝑝𝑝𝑒𝑟     𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑆ℎ𝑎𝑟𝑒𝑠 =  𝐴𝑚𝑜𝑢𝑛𝑡 𝐼𝑠𝑠𝑢𝑒𝑑 ∙

𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑅𝑎𝑡𝑖𝑜𝑈𝑝𝑝𝑒𝑟  (6) 

𝐼𝑓 𝑇𝑟𝑖𝑔𝑔𝑒𝑟𝐿𝑜𝑤𝑒𝑟  < 𝑆 <  𝑇𝑟𝑖𝑔𝑔𝑒𝑟𝑈𝑝𝑝𝑒𝑟       𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑆ℎ𝑎𝑟𝑒𝑠 =  
𝐴𝑚𝑜𝑢𝑛𝑡 𝐼𝑠𝑠𝑢𝑒𝑑

𝑆
  

                                                                        (7) 

Being, 

𝑆 = 𝑆𝑡𝑜𝑐𝑘 𝑃𝑟𝑖𝑐𝑒 𝑎𝑡 𝑅𝑒𝑑𝑒𝑚𝑝𝑡𝑖𝑜𝑛 

𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑅𝑎𝑡𝑖𝑜𝐿𝑜𝑤𝑒𝑟 =  
𝐴𝑚𝑜𝑢𝑛𝑡 𝐼𝑠𝑠𝑢𝑒𝑑

𝑇𝑟𝑖𝑔𝑔𝑒𝑟𝐿𝑜𝑤𝑒𝑟
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𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑅𝑎𝑡𝑖𝑜𝐿𝑜𝑤𝑒𝑟 >  𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑅𝑎𝑡𝑖𝑜𝑈𝑝𝑝𝑒𝑟 

 
𝑇𝑟𝑖𝑔𝑔𝑒𝑟𝐿𝑜𝑤𝑒𝑟 < 𝑇𝑟𝑖𝑔𝑔𝑒𝑟𝑈𝑝𝑝𝑒𝑟  

 

The final S is generally calculated as the average closing market price of the 

underlying stock on the last 20 to 60 days prior to contractual maturity. This 

feature tries to adapt to the practice of broker-dealers to market long-term single 

stock options with a final asianing period that helps to reduce the gamma risk at 

expiry (Arzac 2015). This is another recent change of the MCB market aimed to 

attract arbitrage investors. 

 

 
Figure 5.5. MCB Number of Shares Delivered at Maturity vs. Stock Price15 

 

The payoff of MCBs is substantially different to the payoff of standard 

convertibles (Figure 5.5) since there is no downside protection for investors, and 

it is also different to the total return of the common stock. As opposed to a 

traditional convertible bond, issuing an MCB implies a sure dilution at maturity, 

and at the announcement, the underlying stock price should react differently 

from a standard convertible bond, where as per Gillet and La Bruslerie (2010) the 

stock price reacts often negatively. In 2013 Kallberg et al. (2013) described a 
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negative announcement effect in the value of the shares, and a positive effect in 

the credit default swaps of the issuer. The return of an MCB is close to a prepaid 

forward share sale agreement. One particular feature of modern MCBs is that at 

higher stock prices the mandatory convertible delivers fewer shares and therefore 

less dilution for existing shareholders than a straightforward equity issue. The 

upper conversion ratio is lower than the lower conversion ratio. At lower stock 

prices the dividend enhancement provides a higher return for investors than 

common shares as depicted in Figure 5.6. 

 

 

 
Figure 5.6. Total Return MCB vs. Total Return Common Shares16 

 

MCBs can be synthetically replicated as a prepaid forward share sale agreement 

plus a strip of fixed coupons, plus a sold equity call option and a purchased equity 

call option at a higher strike on a lower notional, a ratio call-spread. I considered 

as non-relevant the effect of the dilution and I priced the warrants as an option 

call-spread —bull call-spread. (Arzac 1997) (Chen et al 1999). 

𝑃𝑟𝑖𝑐𝑒 = 𝑃𝑉𝑟𝑖𝑠𝑘𝑓𝑟𝑒𝑒(𝑁)+ 𝑃𝑉𝑟𝑖𝑠𝑘𝑦(𝐶)-𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑅𝑎𝑡𝑖𝑜𝐿𝑜𝑤𝑒𝑟 ∙ 𝐶𝑎𝑙𝑙𝐿𝑜𝑤𝑒𝑟 𝑠𝑡𝑘 +

 𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑅𝑎𝑡𝑖𝑜𝑈𝑝𝑝𝑒𝑟 ∙ 𝐶𝑎𝑙𝑙𝑈𝑝𝑝𝑒𝑟 𝑠𝑡𝑘                  (8) 



                                                                                  Mandatory Convertible Bonds 

126 

 

 

 

Figure 5.7. Delta of a MCB17 

 

Stripping out the credit component and dividend changes, the variation on price 

of the MCB vs. the share price follows the value of the underlying options. A 

representation of the Delta of the MCB is provided in Figure 5.7. 

 

Figure 5.8. Vega of a MCB18 
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The vega or variation of the MCB value vs. the underlying stock volatility is 
illustrated in figure 5.8 and the Gamma hedge of a MCB is provided on Figure 
5.9. 

 

Figure 5.9. Gamma of a MCB19 

 

Dividends may affect the pricing of MCBs and forecasting future dividends is 

never an easy task, to avoid this issue, all recent MCBs —and many standard 

convertibles now— include full dividend protection clauses, as explained by 

Zimmermann [27], to make them more appealing for new investors namely 

convertible arbitrage funds, making it easier to hedge for them. Each dividend 

payment from the company is a cash flow out for shareholders and option 

holders, and to maintain the conditions agreed at inception, the conversion prices 

upper and lower must be adjusted. Clauses adjust levels for both Upper and 

Lower conversion prices. 

𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑃𝑟𝑖𝑐𝑒𝑁𝑒𝑤 =  
𝑆𝑐𝑢𝑚−𝑑𝑖𝑣

𝑆𝑐𝑢𝑚
 𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑃𝑟𝑖𝑐𝑒𝑂𝑙𝑑                    (9) 

Where Scum is the price of the underlying stock the day before the actual dividend 

payment. Reducing the conversion price is equivalent to increasing the 
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conversion ratio as it adjusts the mandatory convertible by the value reduction on 

the underlying stock that represents the dividend payment.  Standard dividend 

protection clauses for the upper and lower conversion ratio, read as follows: 

𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑅𝑎𝑡𝑖𝑜𝑁𝑒𝑤 =  
𝑆𝑐𝑢𝑚

𝑆𝑐𝑢𝑚−𝑑𝑖𝑣
 𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑅𝑎𝑡𝑖𝑜𝑂𝑙𝑑    (10) 

5.5.1 Calculations of Embedded Options 

 

For the calculations of the embedded call-spread in the MCB, I used the historical 

volatility surfaces provided by Bloomberg databases. The volatility of the call 

options is not uniform since it depends on the moneyness of the strikes. The form 

of the volatility smile on equity options is typically downwards as illustrated in 

figure 5.10, meaning a higher at-the-money volatility than at strikes 110% or 

120% higher. Just on  specific market situations i.e. in the middle of a public offer 

or an acquisition, the volatility is upwards. In our case in all the registered MCB 

underlying, the volatility smile had the same shape and the upper call was priced 

with a lower volatility.  
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Figure 5.10. Example of the downwards volatility smile for some stocks at issue date 

and with maturity equal to the MCB20 

 

5.6 Accounting for Mandatory Convertibles 

A MCB is an instrument that includes an unconditional obligation requiring the 

issuer to redeem the security delivering a specified number of the underlying 

stock at a specific date. Under the International Financial Reporting Standard 

(IFRS) accounting rules, if the MCB represents an obligation to deliver a fixed 

amount of shares, the instrument can be bifurcated as an equity component and a 

debt component. The initial carrying amount of the debt component is the 

present value of the coupons that the issuer is obliged to pay, discounted at the 

credit risk curve of the issuer (Ramirez, 2011).  The equity component is 

calculated as the difference of the issuer proceeds and the debt component. Most 

mandatory convertibles deliver two fixed amounts of shares, the lower ratio and 

the upper ratio and a gap where the number of shares is variable, therefore 
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issuers tend to bifurcate the instrument into a fixed parity mandatory convertible 

and a sold call-spread that is accounted at mark to market. 

5.7 Dataset and Methods 

The analysis is based on a dataset of 81 MCBs issued between 2010 and 2018 with 

initial notional higher than USD100 million equivalent. The data is public and 

was obtained from Bloomberg and DataStream. Non-listed issues, emerging 

markets notes and some issues linked to IPOs were excluded, since stock market 

liquidity pre and post MCB issuance is a prerequisite According to Bloomberg, the 

total number of MCBs issued from January 2010 to March 2018 is 116 with a total 

issued notional of USD110 billion. This study covers 81 out of the 116 MCBs 

issued and a notional of USD78 billion, that are mainly notes issued in the US or 

Europe.  

The Bloomberg valuation tool-set was used for the options and credit 

calculations. The same tool was used as the source of the implicit volatility 

surfaces, implicit interest rate, and credit calculations. The options calculations 

imply the adjustment of the dividends in the model, and the dividend stream was 

obtained from the prospectus of the notes, besides some MCBs included dividend 

protection clauses. 

5.8 Data Analyses 

5.8.1 MCB Implicit Spread and MCB Implicit Yield 

The value of the embedded options produces an important effect in the nominal 

coupon paid by the MCBs issuer. In the 81 MCB studied the average value of the 

call-spread is 9.92%. Then as a consequence, I designed what in my view is a 

more accurate way to weight the cost for the issuer of an MCB; a new dependent 

variable designated as MCB Implicit Spread that eliminates the distortion caused 

by the embedded options. The Implicit Spread is the spread over the risk-free rate 

of the note at issue date, minus the annualized discounted value of the embedded 

call-spread as in the model proposed by Arzac (1997) et Chen et al (1999).  I made 
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a simplification assuming the day count and frequency of the coupons are 

equivalent in the three measures. 

 

Implicit Spread = Nominal Coupon - 𝐴𝑛𝑛𝑢𝑎𝑙𝑖𝑧𝑒𝑑 (𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑅𝑎𝑡𝑖𝑜𝐿𝑜𝑤𝑒𝑟 ∙
𝐶𝑎𝑙𝑙𝐿𝑜𝑤𝑒𝑟 𝑠𝑡𝑘 – 

+ 𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑅𝑎𝑡𝑖𝑜𝑈𝑝𝑝𝑒𝑟 ∙ 𝐶𝑎𝑙𝑙𝑈𝑝𝑝𝑒𝑟 𝑠𝑡𝑘 ) −Mid Swap Rate at issuance  

Implicit Spread = Nominal Coupon – Annualized Call-Spread cost – Mid Swap Rate at 
issuance                                   (11) 

 

Additionally, with the aim of helping in the comparison with the coupon paid by 

the mandatory note, I defined another parameter, the Implicit Yield of the MCB, 

as the Implicit Spread plus the equivalent risk-free rate. 

                           𝐼𝑚𝑝𝑙𝑖𝑐𝑖𝑡 𝑌𝑖𝑒𝑙𝑑 = Implicit Spread + Risk-Free Rate   (12) 

Under the above assumptions, comparing the cost an MCB with the cost of 

issuing senior or subordinated debt can be performed with simple subtraction.  

The value of the ratio call-spread is calculated as the cost of an at-the-money call 

minus the cost of a call strike the initial upper premium, using the volatility smile 

of the stock. The value of the call-spreads was calculated using the parameters 

existing at the issue date for each one of the 81 MCBs using the then prevailing 

market values of Volatility, Smiles, Volatility Bid-Asks, Dividend yields, and risk-

free rates from the Bloomberg Database. I used the Black-Scholes Discrete Model 

for options valuation (Black Scholes 1973). The value of the call-spread was 

adjusted for dividend protection clauses, using the same dividend thresholds as in 

each one of the MCBs documentations. 

5.8.2 Variables Study 

The analyzed variables are Mandatory Coupon, Mandatory Implicit Yield, and 

Mandatory Implicit Spread at only one point in time, the moment of the MCB 

issuance. The independent variables are Senior Credit Spread, Senior Credit 
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Yield, Dividend Yield, Proportion of Shorts and Value Call Spread. A synopsis of 

all the variables is presented on Table 5.2. 

 

Table 5.2. Description of the Dependent and Independent Variables 9 

Variable        Definition Dependent/ 

Independent 

Expected 

sign  

MCB Coupon Nominal coupon paid by the 

Mandatory Convertible Note 

Dependent 

Variable 

n.a. 

MCB Implicit 

Spread 

Spread over mid-swap paid by 

the MCB after deducting the 

value of the implicit call-spread 

Dependent 

Analyzed Variable 

n.a. 

MCB Implicit 

Yield 

Total yield of the MCB after 

deducting the value of the 

implicit call-spread 

Dependent 

Variable 

n.a. 

Value of Implicit 

Call Spread 

Total value (non-annualized) of 

the implicit ratio call spread in 

the MCB 

Independent 

Variable 

Pos. 

Senior Credit 

Spread 

Observed average Spread over 

mid-swap or treasuries of the 

outstanding credit securities 

with a maturity similar to the 

MCB 

Independent 

Variable 

Pos. 

Senior Credit Yield Observed average total yield of 

outstanding credit securities 

with a maturity similar to the 

MCB 

Independent 

Variable 

Pos. 

Dividend Yield  Dividend paid by the 

underlying shares at issue date 

divided by the share price 

Independent 

Variable 

Pos. 

Proportion of 

Shorts  

Increase in underlying shares 

shorted on issue date divided by 

the one-year average stock 

market liquidity of the 

underlying 

Independent 

Variable 

Neg 

 

The independent variables fulfill the conditions for the regression analysis. The 

descriptive statistics of the dependent and independent variables can be read on 

Table 5.3. 
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Table 5.3. Descriptive Statistics of Model Variables 10 

Variable Observati Mean Median Std 

Dev 

Kurt. Skewn. Min. Max. 

MCB 

Coupon 

81 6.03% 6.12% 1.81% 2.94 -0.80 0.0% 11.13% 

MCB 

Implicit 

Yield 

78 3.32% 3.10% 1.82% 2.27 1.32 0.0% 9.60% 

Dividend 

Yield 

81 1.89% 1.89% 2.65% 2.09 1.29 0.0% 13.00% 

Senior 

Credit 

Yield 

79 3.89% 3.13% 2.63% 5.52 1.88 0.4% 16.35% 

Value 

Call 

Spread 

81 8.58% 9.52% 4.06% 0.36 -1.02 0.0% 16.14% 

Proportio

n Shorts 

78 53.47

% 

46.08% 37.89

% 

0.74 0.96 0.9% 100.00

% 

MCB 

Implicit 

Spread 

79 2.00% 1.98% 1.36% -0.45 0.30 -0.5% 5.76% 

 

Correlation analysis between the dependent and independent variables can be 

read in Table 5.4. As suspected the correlation between the dividend yield and the 

MCB is low, nonetheless the correlations between the newly introduced variables, 

MCB Implicit yield and MCB implicit spread and the MCB Coupon are significant. 

 

Table 5.4. Summary of Pearson Correlations between Model Variables 11 

Correlations          MCB Coupon MCB Implicit 

Yield 

MCB 

Implicit 

Spread  

Dividend Yield Underlying 12.06% 34.79% 44.91% 

Senior Credit Yield/Senior Credit 

Spread 

29.13% 53.60% 16.86% 

Value Implicit Call Spread 25.39% -36.29% -26.09% 

MCB Implicit Yield 58.70% 100.00% 81.05% 

MCB Implicit Spread 58.28% 81.05% 100.00% 

Proportion of Shorts -14.34% -30.74% -39.07% 

Signifiance **p<0.05 
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5.8.3 Univariate Regressions 

Firstly, I performed univariate regression analyses to detect the relationship 

between the different couples of dependent and independent variables. The 

results can be read in Table 5.4. The widespread investors approach is that MCBs 

and Preferred Shares are dividend yield enhancing instruments, therefore that 

the MCB Coupon is directly related with the dividend yield of the underlying 

shares. However, regressions and correlations between MCB Coupon and 

Dividend Yield offer poor results. The results suggest that issuers do not use the 

dividend yield as primary guidance for setting the facial coupon of MCB.  

Secondly, I studied the regression of the MCB Coupon versus the cost of the 

equivalent senior debt. The Senior Credit Yield is calculated taking the average of 

the outstanding senior debt securities at the time of the MCB issuance and with 

similar maturities. Again the regression does not produce a conclusive 

relationship although the correlation is 29.13%, higher in this case.  

However, absolute cash flows are important for security issuers. I regressed the 

MCB Implicit Yield against the Senior Credit Yield of the issuer at the time of 

issuance and the correlation factor, in this case, is relevant, reaching 53.6%. This 

correlation implies the MCB Implicit Yield can be a good guide to set the coupons 

of the new MCBs issuances. 

Following the research of Chemmanur et al (2014), I split MCBs issuers between 

those that need to avoid the asymmetry of information—investment grade— and 

do not want unnecessary dilution and those that are in a distressed situation and 

that cannot use another form of capital—sub-investment grade companies. To 

perform the univariate regressions, I divided the MCBs into investment grade 

issuers and sub-investment grade issuers. The univariate regressions show that 

the relationship between the MCB Implicit Yield and the issuer senior credit yield 

is higher for sub-investment grade companies than for better credit quality 

issuers, due to the higher coupons and therefore higher credit component in the 

MCB—and also due to the higher concern of the investors about the situation of 
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the issuer. Additionally, the regression of the MCB Implicit Yield against the 

Dividend Yield of the underlying stock, splitting investment and sub-investment 

grade issuers, shows a higher correlation for investment grade issuers than for 

companies closer to a distressed situation, signaling that the price to pay by sub-

investment grade issuers is less linked to its dividend yield and closer to its credit 

spread. Sub-investment grade issuers are more prompt to suspend dividends. 

Another outcome of this research is the great importance of the embedded 

options in the value of MCBs. The average call-spread option value is 9.92%, as 

provided in results Table 5.8, and the average annualized value is 3.35%. This 

means that more than half of the coupon paid by MCBs is composed of options 

value. However, the regression analyses do not show a high direct relationship 

between the facial coupon and the value of the implicit options or the volatility of 

the underlying. Company managers could reduce the MCB coupon by increasing 

the call spread value, however, most MCB set their upper conversion ratio 

between 117.5% to 130% of the spot price, reflecting the appetite of investors for 

those levels and also due to the fact that wider call-spreads are difficult to hedge 

and monetize by options dealers. 

The robustness of the models was tested using quadratic regressions that show a 

slightly better fit of the parabolic curves —slightly higher R²— and that can be 

read on Appendix B.  

 

Table 5.5. Summary of Univariate Regressions between Model Variables 12 

Dependent 

Variables 

Dividend Yield Intercept  R²      F Test 

MCB Coupon (n. 

observ.  81) 

0,085 0,0582 0,0145 0,0008 

 Senior Credit Yield Intercept  R² F Test 

MCB Coupon (n. 

observ. 79 ) 

0,199*** 0,053 0,0859 0,0010 
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 Senior Credit Spread Intercept  R² F Test 

MCB Implicit 

Spread (n. observ. 

79 ) 

0,112* 0,0171 0,0284 0,0004 

 Dividend Yield Intercept  R² F Test 

MCB Implicit 

Spread (n. observ. 

79 ) 

0,242*** 0,0137 0,2187 0,0000 

 Dividend Yield Intercept  R² F Test 

MCB Implicit Yield 

(n. observ. 79 ) 

0,258*** 0,0257 0,172 0,0012 

 Senior Credit Yield Intercept  R² F Test 

MCB Implicit Yield 

(n. observ. 79 ) 

0,373*** 0,0187 0,287 0,0013 

 Senior Credit Yield Inv 

Grade 

Intercept R² F Test 

MCB Implicit Yield 

Inv Grade (n. 

observ. 42 ) 

0,356** 0,0224 0,1287 0,9626 

 Senior Credit Yield 

SubInv Grade 

Intercept  R² 
F Test 

MCB Implicit Yield 

SubInv Grade (n. 

observ. 37 ) 

0,466* 0,0224 0,421 
0,0370 

 Dividend Yield Inv 

Grade 

Intercept  R² F Test 

MCB Implicit Yield 

Inv Grade (n. 

observ. 41 ) 

0,294* 0,0272 0,3048 0,0001 
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 Dividend Yield SubInv 

Grade 

Intercept  R² F Test 

MCB Implicit Yield 

SubInv Grade (n. 

observ. 36 ) 

0,3866*** 0,0272 0,1936 0,6904 

 Value Call Spread Intercept  R² F Test 

MCB Implicit 

Spread (n. observ. 

79 ) 

-0,799*** 0,0987 0,067 0,0000 

Significance  ***p<0.01; **p<0.05; *p<0.1 

 

The Figure 5.11 represents the univariate regression analysis between the coupon 

of the MCB and the dividend yield of the underlying stock, since some investors 

consider MCBs and Preferred Shares as a dividend yield enhancing instrument. 

However, regressions and correlations offer poor results (12.1%), the dataset 

taken suggests that issuers do not use the dividend yield as guidance for setting 

the facial coupon of MCB. 

 

 

Figure 5.11. Regression Mandatory Coupon vs Dividend Yield of Underlying21  
 

Figure 5.12 represents the regression of the MCB coupon versus the cost of the 

equivalent senior debt. The senior yield is calculated taking the average of the 
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outstanding senior debt securities at the time of the MCB issuance and with 

similar maturities.  

 
Figure 5.12. Regression Mandatory Coupon vs Senior Yield of the Issuer22  

 
 

Figure 5.13 shows the regression considering the calculated Implicit Spread as the 

dependent variable and as independent variable the Senior Credit Spread of the 

Issuer at the time of the issuance. 

 
Figure 5.13. Regression Mandatory Implicit Spread vs Senior Credit Spread of the 

Issuer23 
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Figure5.14 represents the regression of the Implicit Spread vs. the Dividend Yield 

of the Underlying Stock. 

 
Figure 5.14. Regression Mandatory Implicit Spread vs Average Dividend Yield24  

 

However, absolute cash flows are important for security issuers, and the Implicit 

Yield defined in Section 8 can also be a determining factor. I regressed the 

Implicit Yield against the Senior Credit Yield of the issuer at the time of issuance 

(Figure 5.15). 

 
Figure 5.15. Regression Mandatory Implicit Yield vs Average Dividend Yield25  
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Figure 5.16 represents the regression of the Implicit Yield vs. the Senior Credit 

Yield of the issuer. 

 

 
Figure 5.16. Regression Total Implicit Yield vs Senior Credit Yield26  
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Figure 5.17. Regressions of Implicit Yield vs Senior Credit Yield for Investment 

Grade Issuers27 
 

 

Figure 5.18. Regressions of Implicit Yield vs Senior Credit Yield for Sub Investment 

Grade issuers28  
 

The relationship between the Implicit Yield of the MCB and the issuer senior yield 

of debt is higher for sub-investment grade companies than for better credit 

quality issuers, due to the higher coupons and therefore higher credit component 

in the MCB, and also due to the higher concern of the investors about the 

situation of the issuer.   

y = 0,3562x + 0,0224
R² = 0,1287

0,00%

1,00%

2,00%

3,00%

4,00%

5,00%

6,00%

7,00%

8,00%

0,00% 2,00% 4,00% 6,00% 8,00% 10,00%

Im
pl

ic
it

 Y
ie

ld

Senior Credit  Yield Inv Grade

y = 0,4661x + 0,0097
R² = 0,4208

0,00%

2,00%

4,00%

6,00%

8,00%

10,00%

12,00%

0,00% 5,00% 10,00% 15,00% 20,00%

Im
pl

ic
it

 Y
ie

ld

Senior Credit  Yield SubInv Grade



                                                                                  Mandatory Convertible Bonds 

142 

 

Additionally, the regression of the Total Implicit Yield against the dividend yield 

of the underlying stock, splitting investment and sub-investment grade issuers, 

shows a higher correlation for investment grade issuers than for companies closer 

to a distressed situation, signaling that the price to pay by sub-investment grade 

issuers is less linked to its dividend yield and closer to its credit spread. Sub-

investment grade issuers are more prompt to suspend dividends (Figure 5.19) 

(Figure 5.20). 

 
Figure 5.19. Regressions of Total Implicit Yield vs Dividend Yield of Underlying 

Investment Grade Issuers29   
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Figure 5.20. Regression of Total Implicit Yield vs Dividend Yield of Underlying Sub-

investment Grade Issuers30 
 

Another outcome of this research is the weight of the embedded options in the 

value of MCBs. The average call-spread option value is 9.92%, and the average 

annualized value is 3.35%. This means that more than half of the coupon paid on 

MCBs is composed of options value. However, the regression analyses do not 
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options or the volatility of the underlying. If we assume that company managers 

can set the MCBs initial premium —upper conversion ratio— at their will under 

certain limits, this result means that issuers could influence the implicit cost by 

increasing the upper conversion ratio1 (Figure 5.21). 

 

 
1 Company managers could reduce the MCB Implicit Spread and actual cost by increasing initial premium 

ratio and therefore increasing the call spread value, however most MCB set their upper conversion ratio 
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Figure 5.21. Regressions Call-Spread Value vs Implicit Spread31 
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Implicit Yield of the MCBs minus the borrow cost and minus the bid-ask cost of 

the hedge strategy.  

The convertible market evolved since the year 2000 and particularly from 2010 

onwards since an important proportion of MCBs investors are hedge funds and 

arbitrage investors. The format of the security evolved to cater for the appetite of 

such investors, following Grundy and Verwikmeren (2016) and Chen et al (1999). 

Dividend adjustment clauses have been designed to facilitate convertible 

arbitrage techniques and most issues now include such clauses. However, the 

strategy is not totally free of risk for investors, firstly established borrow markets 

only allows short stock borrow periods —daily, weekly or monthly borrow—, but 

MCBs commonly have maturities of three years. Investors run the risk of a 

borrow market disruption and the breakage of the strategy. Secondly, the hedge 

investors run the risk of an increased cost of borrow during the life of the 

transaction. And finally, the MCB coupons are paid by the issuer quarterly or 

annually. Therefore, as discussed in Section 7, investors run the risk of an issuer 

credit event that prevents them to cash in the coupons.  

Short-term borrow cost varies between 2bp to 50bp —basis points—, depending 

on the scarcity, and consequently on the credit quality of the underlying shares, 

since distressed companies are highly demanded by short sellers, and a sudden 

increase in the short-term borrowing cost can be considered as an advanced 

indicator of a potential credit distress situation for a company.  

One of the hypotheses of our study says that convertible arbitrage investors are 

fundamental for MCBs price formation. As explained above, the fundamental 

parameters for arbitrageurs are the stock borrow cost, the MCB nominal coupon, 

the liquidity cost, and the risk-free rate —the risk-free rate is the yield of 

alternative investment in German Bunds or in US Treasury Bills.  

I did univariate regressions analysis to analyze the impact of arbitrage investors 

in the Implicit Spread of the MCB and the results are in line with our hypothesis. 

When the proportion of convertible arbitrage investors increases, the MCB price 
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for the issuing company improves, due to two effects, the increase in demand for 

the notes and the adjustment of the Implicit Spread to a level close to the sum of 

the long-term stock borrow cost plus the liquidity cost. As mentioned above the 

stock borrow in an MCB must be maintained for the life of the note, namely three 

years, but the stock borrow market only offers periods from one day to one 

month. In consequence, hedge investors manufacture the expected “three years 

borrow cost” in the Implicit Yield, asking a price that advances potential future 

company credit distressed periods and potential borrow market disrupted 

periods. 

A separate analysis of investment grade and sub-investment grade issuers showed 

different results. The simple regression indicated that the higher the proportion 

of hedge investors the lower the cost —Implicit Spread— for investment-grade 

issuers, meaning that these investors are the ones that set the price of MCBs in 

this case. However, in the case of sub-investment-grade issuers, the regression 

analysis showed a lower relationship between the proportion of short sellers and 

price improvement. The average MCB Implicit Spread of sub-investment-grade 

and investment grade issuers were similar in this sample, but it must be the effect 

of the credit component from credit investors and potential equity appreciation 

from long equity investors what should be dragging short hedge investors to a 

similar pricing. Results are presented in Table 5.6. 

 

Table 5.6. Univariate Regressions between Model Variables and Arbitrage Investors13 

Dependent Variables Proportion of Shorts Intercept  R²      F Test 

MCB Implicit Spread 

(n. observ. 78) 

-0,143*** 0,027 0,1526 0,0000 

 Senior Credit Yield Intercept  R² F Test 

MCB Implicit Spread 

Inv Grade (n. observ. 

41 ) 

-0,197*** 0,030 0,3406 0,0000 
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 Senior Credit Spread Intercept  R² F Test 

MCB Implicit Spread 

SubInv Grade (n. 

observ. 37 ) 

-0,067 0,0171 0,023 0,0000 

Significance ***p<0.01; **p<0.05; *p<0.1 

 

Convertible arbitrage hedge investors buy the MCB at issuance, then borrow the 

underlying shares and sell them simultaneously. Using this strategy, the price 

movements of the shares and the MCB are immunized. Investors can sell the 

options or can develop a delta hedge strategy to synthetically sell the options. As 

explained above, the fundamental parameters for arbitrageurs are the stock 

borrow cost, the MCB nominal coupon, the liquidity cost and the risk free rate2. I 

analyzed the impact of the proportion of arbitrage investors in the Implicit 

Spread of the MCB and the results are in line with our hypothesis. When the 

proportion of convertible arbitrage investors increases, the MCB price for the 

issuing company improves, due to two effects, the increase in demand for the 

notes and the adjustment of the Implicit Spread to a level close to the sum of the 

long term stock borrow cost plus the liquidity cost. As mentioned above the stock 

borrow in a MCB must be maintained for the life of the note, namely three years, 

but the stock borrow market only offers periods from one day to one month. In 

consequence, hedge investors manufacture the expected “three years borrow 

cost” in the Implicit Yield, asking a price that advances potential future company 

credit distressed periods and potential borrow market disrupted periods. 

 
2 Risk Free Rate: the yield of an alternative investment in German Bunds or in US Treasury Bills. 
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Figure 5.22. Regressions Mandatory Implicit Yield vs Proportion of Short Hedged 

Investors32 
 

The separated analysis of investment grade and sub-investment grade issuers can 

be visualized in the figures 5.23 amd 5.24. 

 
Figure 5.23. Regressions Mandatory Implicit Spread vs Proportion of Short Hedged 

Investors for Investment Grade Issuers33 
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represented on Figure 5.24. The average Implicit Spread of sub-investment grade 

issuers is close to the average Implicit Spread of the investment grade issuers in 

our sample, but it is the effect of the credit component from credit investors and 

potential equity appreciation from long equity investors what seems to be 

dragging short hedge investors to a similar pricing.  Dividend yield and senior 

credit spread seems to be better proxies than stock borrow costs for sub-

investment grade issuers. 

 
Figure 5.24. Regressions Mandatory Implicit Spread vs Proportion of Short Hedged 

Investors for Sub-investment Grade Issuers34 
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implicit options that is a parameter that can be influenced under certain limits by 

company managers in the process of designing the MCB to be issued. 

Model 1 

 𝑀𝐶𝑁 𝐶𝑜𝑢𝑝𝑜𝑛 = 𝛼1 + 𝛽1,1𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑 𝑌𝑖𝑒𝑙𝑑 +  𝛽2,1𝑆𝑒𝑛𝑖𝑜𝑟 𝐶𝑟𝑒𝑑𝑖𝑡 𝑌𝑖𝑒𝑙𝑑 +
𝛽3,1𝑉𝑎𝑙𝑢𝑒 𝐶𝑎𝑙𝑙 𝑆𝑝𝑟𝑒𝑎𝑑 + 𝛽4,1𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑆ℎ𝑜𝑟𝑡𝑠 + 𝜖1  

 

Model 2 predicts the implicit total cost that the issuer will pay using the dividend 

yield, credit yield, and proportion of arbitrage investors as independent variables. 

Model 2a and Model 2b perform a separate analysis for investment grade and 

sub-investment grade issuer to analyze whether MCB issued by distressed 

companies are closer to debt than MCB issued by healthy credits. 

Model 2 

 𝑀𝐶𝑁 𝐼𝑚𝑝𝑙𝑖𝑐𝑖𝑡 𝑌𝑖𝑒𝑙𝑑 = 𝛼2 + 𝛽1,2𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑 𝑌𝑖𝑒𝑙𝑑 +  𝛽2,2𝑆𝑒𝑛𝑖𝑜𝑟 𝐶𝑟𝑒𝑑𝑖𝑡 𝑌𝑖𝑒𝑙𝑑
+ 𝛽3,2𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑆ℎ𝑜𝑟𝑡𝑠 + 𝜖2 

Model 2a 

 𝑀𝐶𝑁 𝐼𝑚𝑝𝑙𝑖𝑐𝑖𝑡 𝑌𝑖𝑒𝑙𝑑 𝐼𝑛𝑣 𝐺𝑟𝑎𝑑𝑒
= 𝛼2𝑎 + 𝛽1,2𝑎𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑 𝑌𝑖𝑒𝑙𝑑 𝐼𝑛𝑣 𝐺𝑟𝑎𝑑𝑒
+  𝛽2,2𝑎𝑆𝑒𝑛𝑖𝑜𝑟 𝐶𝑟𝑒𝑑𝑖𝑡 𝑌𝑖𝑒𝑙𝑑 𝐼𝑛𝑣 𝐺𝑟𝑎𝑑𝑒
+ 𝛽3,2𝑎𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑆ℎ𝑜𝑟𝑡𝑠 𝐼𝑛𝑣 𝐺𝑟𝑎𝑑𝑒 + 𝜖2𝑎 

Model 2b 

 𝑀𝐶𝑁 𝐼𝑚𝑝𝑙𝑖𝑐𝑖𝑡 𝑌𝑖𝑒𝑙𝑑 𝑆𝑢𝑏𝐼𝑛𝑣 𝐺𝑟𝑎𝑑𝑒
= 𝛼2𝑏 + 𝛽1,2𝑏𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑 𝑌𝑖𝑒𝑙𝑑 𝑆𝑢𝑏𝐼𝑛𝑣 𝐺𝑟𝑎𝑑𝑒

+  𝛽2,2𝑏𝑆𝑒𝑛𝑖𝑜𝑟 𝐶𝑟𝑒𝑑𝑖𝑡 𝑌𝑖𝑒𝑙𝑑 𝑆𝑢𝑏𝐼𝑛𝑣 𝐺𝑟𝑎𝑑𝑒
+ 𝛽3,2𝑏𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑆ℎ𝑜𝑟𝑡𝑠𝑆𝑢𝑏 𝐼𝑛𝑣 𝐺𝑟𝑎𝑑𝑒 + 𝜖2𝑏 

Model 3 uses the spread over mid swap or treasuries to remove the risk free cost 

of liquidity from the analysis. The results of the model are shown in Table 5.7. 

Model 3 

 𝑀𝐶𝑁 𝐼𝑚𝑝𝑙𝑖𝑐𝑖𝑡 𝑆𝑝𝑟𝑒𝑎𝑑 = 𝛼32 + 𝛽1,3𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑 𝑌𝑖𝑒𝑙𝑑 +  𝛽2,3𝑆𝑒𝑛𝑖𝑜𝑟 𝐶𝑟𝑒𝑑𝑖𝑡 𝑆𝑝𝑟𝑒𝑎𝑑
+ 𝛽3,3𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑆ℎ𝑜𝑟𝑡𝑠 + 𝜖3 

 

 

 

Table 5.7. Multivariate Regressions 14 
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1. MCB 

Coupon 

2. MCB 

Implicit Yield 

2a. MCB 

Implicit 

Yield Inv 

Grade 

2.b MCB 

Implicit 

Yield SubInv 

Grade 

3. MCB 

Implicit 

Spread 

Dividend Yield 0.285*** 0.330***   0.285*** 

Senior 

Credit Yield  0.382*** 0.471*** 
  

 

Value Call 

Spread  0.285***     

Proportion 

of shorts -0.014** -0.013***   -0.012*** 

Dividend 

Yield Inv 

Grade   0.253***   

Senior 

Credit Yield 

Inv Grade   0.455***   

Proportion 

of shorts 

Inv Grade   -0.015***   

Dividend 

Yield 

SubInv 

Grade    0.477***  

Senior 

Credit Yield 

SubInv 

Grade    0.460***  

Proportion 

of shorts 

SubInv 

Grade    -0.016**  

Senior 

Credit 

Spread     0.268*** 

R2 0.557 0.638 0.626 0.647 0.647 
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Intercept 0.021 0.013 0.019 0.014 0.013 

N. Observ. 79 78 42 39 78 

Significance  ***p<0.01; **p<0.05; *p<0.1 

 

The R2 results show that the five multivariable models are better predictors of the 

MCB cost than any of the univariate models.   

The five models confirm our hypothesis that the dividend yield of the underlying 

stock is a less important factor than the credit component, as a predictor of the 

MCB cost. Besides the lower predictive power of Model 1 compared with the rest 

of the models confirms the hypothesis that the MCB Coupon is not a good 

indicator of the real cost and that it is necessary to strip out the value of the 

implicit options. 

Additionally, Model 2a and 2b signal that the cost paid by sub-investment grade 

issuers is even less linked to its dividend yield and closer to its credit spread. It 

confirms that, as in the univariate regressions, since sub-investment grade issuers 

are more prompt to suspend dividends, investors prefer the credit yield as 

guidance for returns. Nevertheless, the multivariate models for investment and 

sub-investment grade companies show a similar impact of the underlying Senior 

Credit Yield in the final MCB Yield. 

Finally, the five models show a similar predictive influence of the proportion of 

arbitrage funds in the investors’ pool. 

5.9 Results Summary 

Firstly, as in the hypothesis, the results show that there is a lower relationship 

between the dividend yield of the underlying shares and the MCB nominal 

coupon. The latter is not the main factor that affects more the price formation of 

MCB. Secondly, the average Implicit Spread and Implicit Yield of the MCBs 

issued from 2010 to 2018 are below the average credit spread and yield paid by 
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the senior notes of the respective issuers. The average Implicit Yield is 3.27% and 

the average yield of the comparable senior credit securities of the issuer is 3.86%.   

Table 5.8. Average Values for the MCBs in the Study Dataset 15 

 

Total Investment 

Grade Issuers 

Sub 

Investment 

Grade 

Issuers 

European 

Mandatory 

Convertible 

Issuers 

US 

Preferred 

Convertibl

e Issuers 

Avg Nominal 

Coupon 

6.03% 5.90% 6.16% 4.78% 6.41% 

StadDev 

Nominal 

Coupon 

0.0180 0.0177 0.0183 0.204 0.156 

Max 

Nominal 

Coupon 

11.13% 9.50% 11.13% 7.25% 11.13% 

Min 

Nominal 

Coupon 

0.00% 0.00% 0.00% 0.00% 0.00% 

Avg 

Dividend 

Yield 

Underlying 

2.49% 3.91% 2.99% 4.25% 1.95% 

Max 

Dividend 

Yield 

Underlying 

13.00% 13.00% 9.10% 13.00% 9.10% 

Min 

Dividend 

Yield 

Underlying 

0.00% 0.00% 0.00% 0.00% 0.00% 

StdDev 

Dividend 

Yield 

Underlying 

0.0263 
0.0251 0.0225 0.0329 0.0212 

Avg Senior 

Credit 

2.58% 1.29% 4.04% 1.74% 2.84% 
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Spread  

Issuer 

StdDev 

Senior 

Credit 

Spread 

0.0203 0.0083 0.0200 0.0111 0.0220 

Avg Senior 

Yield Issuer 

3.89% 2.42% 5.55% 2.76% 4.23% 

StdDev 

Senior 

Yield Issuer 

0.0261 0.0117 0.0280 0.0191 0.0276 

Avg Value 

Implicit 

Options 

9.92% 9.64% 10.41% 8.51% 8.32% 

StdDev 

Value 

Implicit 

Options 

0.0302 0.0199 0.0260 0.0260 0.0193 

Avg 

Mandatory 

Implicit 

Spread 

1.97% 2.01% 1.95% 2.26% 2.49% 

StdDev 

Mandatory 

Implicit 

Spread 

0.0135 0.0127 
0.0138 0.0156 0.0133 

Avg 

Mandatory 

Implicit 

Yield 

3.27% 3.18% 3.36% 3.26% 3.88% 

StdDev 

Mandatory  

Implicit 

Yield 

0.0180 0.0145 0.0212 0.0199 0.0158 

Avg 

Participatio

n Hedge 

53.47% 51.13% 55.59% 45.81% 55.97% 
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Investors 

StdDev  

Participatio

n Shorts 

0.3765 0.3807 0.3658 0.4733 0.3362 

 

The results also show that MCBs are particularly benevolent with sub-investment 

grade issuers that can achieve relatively lower Implicit Yields issuing MCBs, 

obtaining an Implicit Yield of 3.36% vs. 5.55% on its senior debt, compared to 

investment grade issuers (3.18% vs. 2.42%). Despite the fact that MCBs are not 

equivalent and cannot be compared directly to senior debt, in terms of cash flows, 

on average it is cheaper to issue MCBs vs. debt for non-investment grade 

companies. Figure 5.25 and Figure 5.26 present graphically how MCB implicit 

yields are lower than Credit Yield for sub-investment grade issuers. 

 

  

Figure 5.25. Senior Yield and MCB Implicit Yield of Investment-Grade Issuers35 
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Figure 5.26. Senior Spread and MCB Implicit Yield of Sub-Investment-Grade 

Issuers36 
Additionally, the study showed that European issuers benefit less in terms cost than American 

issuers. The Implicit Yield of the European issuers is 53bp more expensive than its senior credit 

yield versus a 36bp improvement for their American counterparties, reflecting both the higher 

proportion of solid European investment grade issuers and the lower participation of hedge funds 

in the European investor base in the sample. The participation of hedge funds was similar for 

Investment-grade and Sub-investment grade issuers. The multivariate regression analyses 

confirmed the hypothesis that the dividend yield is not the main predictive 

variable for the cost of MCBs and that MCBs are more related to the credit cost of 

the issuer than to the cost of equity. The credit component of MCBs has a 

substantial weight. 

This study confirmed the hypothesis of the importance of convertible arbitrage 

investors and liquid stock lending markets for mandatory convertibles. The 

Implicit Spread and the proportion of convertible arbitrage investors in MCBs are 

0.00%

2.00%

4.00%

6.00%

8.00%

10.00%

12.00%

14.00%

16.00%

18.00%

1 38

MCN Implicit Yield Sub-Inv Grade

Credit Yield Sub-Inv Grade

Y
ie

ld
  %

Mandatory Convertible Bonds in the Data Sample in Inverse Chronological Order



                                                                                  Mandatory Convertible Bonds 

157 

 

inversely correlated and the presence of short sellers reduces the price for the 

issuing company. 

Finally, I compared the cost of equity, the cost of senior debt and the cost of 

MCBs. The individual cost of equity is defined as the risk-free rate (Rf) plus the 

equity risk premium (ERP). The Rf was obtained as the yield of the 10 years 

government bond on each geography on the issuance date of each MCB. The ERP 

was calculated using the CAPM model, obtaining the country of issuance market 

risk premium and the individual company beta on the issuance date. All data can 

be obtained from Bloomberg. As presented on Table 5.9 the cost of equity is on 

average 768bp more expensive than the cost of MCBs. The MCBs yield is on 

average just 69bp more expensive than the cost of senior debt.  

Table 5.9. The average cost of MCB in the dataset compared with Cost of Equity and 

Cost of Debt16 

  
Average of 82 MCB issued from 2010 to 2018 

Average 10y Risk-Free Rate  2.23% 

Average Equity Risk Premium 8.72% 

Average Cost of Equity 10.95% 

Average Mandatory 

Convertible Yield 

3.27% 

Average 3y Debt Yield 2.58% 

 

MCBs can be used as a sustainable source of capital for companies: 

 The price obtained by MCBs issuers is competitive and in line with its 

senior credit yield. 

 The cost of MCB is substantially lower than the cost of equity capital 

 The existing debt investor base is not tapped and a new investor base 

offers liquidity to MCBs issuers. 
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 Credit ratios of the company improve when issuing an MCB. Rating 

agencies assign a high equity credit to MCBs and the credit quality of the 

issuers is not affected by multiple notes issuance. 

 The dilution for existing shareholders at maturity can be avoided by share 

repurchase programs funded by new debt, or issuing a subsequent MCB at 

expiry, which in turn avoids the deterioration of the company credit ratios. 

5.10 Mandatory Convertible Bonds as a and Efficient and 
Sustainable Corporate Finance Instrument 

A less leveraged economy is more sustainable and less prone to suffer a repeated 

financial crisis. One of the objectives of our research is to investigate whether 

there are hybrid capital instruments that can efficiently finance the balance sheet 

of companies, at a cost comparable to the cost of debt. The research performed 

for this thesis represents the largest empirical study about the implicit cost of 

MCBs using the largest dataset of MCBs issued during a time span of eight years. 

The empirical literature about MCBs is scarce and previous publications studied a 

very limited number of notes or just specific bonds. This thesis is the first 

research that determines the implicit cost of MCBs and analyzed it using the 

public mandatory convertibles issued from 2010 to 2018. It also studied its 

relationship with the senior credit yield of the issuer and the impact of the 

arbitrage investors in the pricing.    

In this chapter I introduced two new indicators: the MCB Implicit Spread and the 

MCB Implicit Yield with the objective of simplifying the cost analysis of newly 

issued MCBs. Both parameters strip out the value of the equity options embedded 

in the securities. The embedded call-spreads are designed by issuers to increase 

the nominal coupon of the MCBs and to reduce the potential dilution at 

conversion. Surprisingly, the results of the study showed that the implicit cost of 

issuing this hybrid instrument is on average close or below the cost of issuing 

senior debt and that is particularly beneficial for sub-investment grade issuers. 
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However, this study had several limitations derived from its nature; firstly, the 

sample database is not very large since MCB are not a very common capital 

instrument. Secondly, MCBs are fundamentally tailor-made securities and each 

MCB has specific clauses that can modify the risk profile, the cost of the security 

and the response to changes in the independent variables. Thirdly, MCBs are 

continuously evolving, the format of modern MCBs differs from the format of 

MCBs of the years 1995-2005, adapting to tax and accounting changes and to the 

appetite of the new investors.  

Despite the limitations of the study, the regression models showed that the MCB 

Implicit Yield was predicted by the yield of the senior debt, particularly in the 

case of sub-investment grade names, where the credit component is important. 

The regression analyses showed that the Implicit Yield of the MCB is positively 

correlated with the credit yield of the senior debt particularly in the case of sub-

investment grade names, where the credit component is important.  Conversely, 

the MCB Implicit Yield was, as expected, negatively correlated with the 

participation of convertible arbitrage investors in the investor base. In summary, 

the credit component is an important price-setting tool for sub-investment grade 

issuers, and convertible arbitrage investors seem to help in setting the price for 

investment grade issuers.  

As initially suspected the MCB coupon is not highly correlated with the dividend 

yield of the underlying shares and empirical models showed that the cost of MCB 

is better predicted by the senior credit yield of the issuing company. On the one 

hand, the preference for a constant and high dividend stream was the driving 

aspect in the long-only investors’ decision-making process, but the ratio call-

spread embedded in the note had an important weight in the nominal coupon. On 

the other hand, investors can hedge MCBs with a short equity position and a 

purchased call-spread. Stripping out the cost of the call-spread, the minimum 

required coupon for the investor would be close to the cost of a long term stock 

borrow agreement, plus the cost of liquidity. Finally, dividend protection clauses 

help to eliminate the impact of uncertain and changing dividends. 



                                                                                  Mandatory Convertible Bonds 

160 

 

The results of the study have an implication for the capital structure of 

companies. Both investment grade and sub-investment grade issuers can raise 

equity capital at a sustainable cost, well below the cost of their equity capital, in 

line with their senior bonds and tapping an alternative investor base. In 

particular, sub-investment grade issuers and distressed companies can obtain a 

lower price issuing MCBs than issuing high yield bonds. The requisites are to 

maintain enough liquidity in their listed shares and a fluid stock lending market 

that allows short sellers. Issuers can avoid voting shares dilution repurchasing the 

converted shares at maturity. The funding of such share repurchases can be 

performed issuing new debt or issuing another MCB with similar characteristics. 

Dividend protection clauses help to reduce the impact of dividends. 
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6 Mandatory Convertible Bonds and the Agency Problem 

6.1 The Agency Problem 

 

The classical agency problem between shareholders, debt holders and company 

management arises when the objectives of the company managers are different 

from the interests of the owners of the company —the shareholders. This 

misalignment of objectives generates inefficiencies and costs that affect the 

longer-term financial sustainability of companies. Company owners hire 

managers to run the company for them. However, in some cases company 

managers can favor stable cash flows and try to reduce the risk of bankruptcy of 

the company, as their positions and salaries are at risk in distressed situations. 

Company managers can therefore be incentivized to primarily defend the 

interests of bondholders instead of shareholders, and projects with a higher risk 

profile that could maximize the equity value of the company are discarded, as per 

Hart (1995). With the objective of aligning company managers with shareholders, 

stock options plans and other incentives are designed (Jensen and Mecling 1976). 

Conversely, if the objectives of managers are predominantly aligned with 

shareholders, companies may invest in extremely risky projects that can easily 

drive companies into distress. The inefficient resource allocation caused by the 

agency problem may negatively affect the profitability of companies, and 

ultimately be harmful to a firm’s sustainability, creating defaulted or debt-

dependent companies that do not contribute to the economic or social 

development. 

A large part of the agency problem literature has been focused on determining the 

optimal balance between risk-taking and avoiding distressed situations, and the 

instruments to achieve that balance,  such as in  the studies of Green (1984), with 

corporate governance a per Kanagaretnam et al. (2007) and Lee et al (2019),  or  

company audit, studied by Lee et al. (2018). Those instruments can include 

management motivation agreements. Company boards design compensation 

schemes aimed to incentivize company managers and to align them with 
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shareholders, as presented in Murphy (1999) and Core et al. (2002), but in some 

cases the compensation schemes are limited by regulation, market or society 

(Jensen and Murphy 1990). Our research follows a different path by analyzing a 

balance sheet instrument as a means to align the incentives of managers, 

shareholders and debt holders. Additionally this thesis aims to contribute to the 

sustainable development literature by studying whether a relatively new type of 

convertible instrument, the Mandatory Convertible Bonds —MCBs—can reduce 

the agency problem costs and increase the efficiency and long term financial 

sustainability of firms. 

The real options theory, first described by Myers in 1977 (Myers 1977) is generally 

used to value new projects and ventures within a company; however, it also offers 

a different perspective to the asymmetry of incentives between shareholders and 

bondholders. Under the real options company valuation framework, shareholders 

can also be considered holders of an American call option on the assets and 

projects of the underlying firm, with strike equal to the present value of the debt. 

Under this model, bondholders possess a fixed claim on the assets of the firm, 

and can also be considered as owning a sold put with strike present value of the 

debt. As signaled by Dorion et al. in 2014 (Dorion et al 2014) the payoff of the 

equity call on the company assets owned by shareholders is convex, and the 

payoff of the straight debt is concave. Shareholders can therefore increase the 

value of their claim by augmenting the volatility of the firm’s value, the volatility 

of both, the firm’s equity and the firm’s debt. With the objective of raising such 

volatility shareholders can entice managers to invest in riskier projects that can 

potentially increase the future cash flows and maximize the return of the 

investment (Smith and Warner 1979). This company behavior is called risk 

shifting; or investment in riskier projects. Risk shifting has been studied in 

several management surveys which indicated that in normal situations managers 

do not select riskier projects (De Jong and Van Dijk 2007), but Eisdorfer (2008) 

and Hennessy and Tserlukevich (2009) illustrate that volatility has a positive 

relationship with value in distressed firms. Notwithstanding, bondholders and 
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company managers risk losing part of their investment and claims if projects are 

not successful and the asset value declines below the debt value.  High risk 

projects increase the likelihood of positive outcomes that disproportionately 

benefit the entrepreneur, and bad outcomes that can disproportionately damage 

debt holders. 

According to Modigliani and Miller (1961) a debt-financed company is as solid as 

equity financed company. New projects can be funded via equity, straight debt or 

convertible debt. When issuing debt, company managers can act in their own 

interests using the proceeds of the debt raised to invest in existing proven 

projects with well-known future cash flows, choosing suboptimal projects that do 

not provide an adequate return on equity but that are low risk and benefit 

bondholders. Company managers can also enjoy equity incentives and invest in 

the interest of shareholders, by making investment decisions that aim to 

maximize the equity value and not only the firm value and could lead them to 

make suboptimal choices that could eventually damage debt holders.  

However, regarding the funding of new projects with equity, existing 

shareholders face another constraint, since it is in their interest to reduce the 

number of new shares to reduce the dilution of their voting rights and controlling 

power. 

As described by Duturdoir et al. in 2014 (Duturdoir et al 2014) most empirical 

studies about instruments that have the potential to reduce the agency costs focus 

on testing the predictions of the theoretical models of the motivations for issuing 

standard convertible bonds. This thesis investigates whether Mandatory 

Convertible Bonds —MCBs—can mitigate the agency problem between existing 

shareholders who wish to maximize the value of the company’s equity, and 

company managers and debt-holders. Our research performs an empirical 

analysis about the influence of mandatory convertible bonds financing on both 

the agency problem and the risk shifting in companies.   
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Firstly, this thesis designs a theoretical framework based on the real options 

theory following Dorion et al. (2014). I used a simplified real options framework 

for company valuation to analyze empirically how, on the one hand shareholders 

promote corporate investments in riskier projects and on the other hand 

bondholders and company managers tend to have a preference for investing in 

low risk stable cash flow projects, and whether MCBs can balance both incentives. 

The simulation of companies’ value using a simplified real options model suggests 

that, as with plain equity, companies that include MCBs as a balance sheet 

funding instrument can marginally increase shareholders’ value by increasing the 

company risk, without deteriorating credit metrics, which is simultaneously 

positive for bondholders. MCBs are treated as equity on the balance sheet of the 

issuing firms, but in some situations they behave like standard convertible bonds 

and like debt; MCBs do not dilute shareholders before conversion as the coupons 

are fixed and do not grant voting rights. 

Furthermore, this thesis empirically studies the influence of the issuance of MCBs 

by companies on their equity volatility and on their credit quality parameters, 

intrinsic —known in advance by management— and extrinsic —observable by the 

market. I studied the majority of the public mandatory convertible bonds issued 

from 2010 to 2018, the behavior of five financial ratios of the underlying stocks in 

several periods of time,  and the volatility of the underlying shares one year and 

three months before and one year after the issuance of the MCBs. 

The first hypothesis of this study is that the agency problem can be mitigated by 

the issuance of MCBs as the investment in riskier projects will be beneficial for 

shareholders under certain limits and will not be detrimental to bondholders. A 

company issuing MCBs can invest in riskier projects and increase its risk, and yet 

the market will not perceive a higher risk of bankruptcy, in the same way as when 

a company issues new equity. However, in the case of MCBs the dilution of 

existing shareholders is limited and there is no company profit sharing. When 

companies are in a situation close to financial distress the issuance of MCBs can 

be equally helpful as a capital  increase —the issuance of plain equity— for its 
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bondholders,  but it can be marginally beneficial for existing shareholders that 

might experience a  lower dilution and a higher return by increasing the company 

risk. The second hypothesis is that after the issuance of MCBs, extrinsic company 

metrics, namely traded credit spreads, have less influence in the volatility of the 

firm. Intrinsic credit ratios, which drive managers to make investment decisions, 

become more important.  

6.2 Review of the Academic Literature about the Influence of 
Convertible Instruments in the Agency Problem 

 

Several types of research have studied how the issuance of straight convertible 

debt can mitigate the agency problem of risk shifting, reducing the incentives of 

shareholders to promote investments in riskier projects. In 1984 Green argued 

that convertible debt reduces the asset substitution problem, since if equity values 

are above the conversion price, convertible investors will exercise the option and 

will dilute the new wealth of old shareholders who must then share the company 

potential. 

In 1998 Lewis et al. (1998) produced empirical evidence that high-quality firms in 

terms of liquidity and debt ratios issue straight debt, medium quality firms issue 

convertible debt and straight debt and firms close to a distressed situation with 

low cash flow generation and high debt to Ebitda (earnings before interest, taxes, 

depreciation and amortization) ratios issue equity.  Convertible bonds are 

considered as a backdoor equity financing alternative for companies by Stein  

(1992).  Mandatory convertible bonds can be considered as preferred equity with 

no voting rights, and with specific conversion features. Additionally MCBs 

provide the benefit of partial tax deductibility of the coupons (Huerga et 

Rodriguez-Monroy 2019).  

Chemmanur and Nandy (2014) developed a theoretical model that predicts when 

a firm should issue debt, equity or mandatory convertible bonds. Their model 

shows that companies facing a large asymmetry of information between the 

market value and its intrinsic value should issue debt of conventional 
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convertibles. Companies facing financial distress and fair equity market 

valuations with low asymmetry of information should issue MCBs. Modern 

convertibles do not share all the characteristics of the MCBs issued from 1993 to 

2001. Nowadays dividend protection clauses have become common, coupons paid 

are in some occasions lower than dividends and the stock price appreciation 

offered by MCBs is lower than straight equity, but not capped.  

Suseng Weng (2018) studied MCBs using the incomplete-contract theories 

outlined by Coase (1973) and developed by Kelin, Crawford and Alchian (1978), 

Grossman and Hart(1986), and others. Weng theoretically proved that MCBs can 

be an efficient financial instrument for companies both in distressed or in a solid 

credit situation, if they are properly designed with a variable conversion ratio 

between two triggers, like in modern MCBs. Weng’s study deepens the 

understanding of how to balance the incentives of MCBs for investors, company 

managers and straight equity shareholders and how the variable conversion ratio 

of MCBs can reduce the agency problem.   

Based on the studies of Chemmanur and Nandy (2014), Weng (2018), and 

following the findings of Dorion et al. (2014) about the agency problem mitigation 

effects of standard convertible bonds, this thesis first develops a simplified 

company valuation model and then analyzes the market data of the MCBs issued 

from 2010 to 2018 to try to find empirical support for the model results. 

6.3 Dataset and Methods 

 

The mandatory convertible bonds universe is reduced. The study dataset was 

composed of 81 public MCBs issued between 2010 and 2018 in the US and 

Europe. There are substantial differences in the factors driving European and US 

standard convertible and MCB issuance, as demonstrated by Dutordoir and Van 

de Gucht (2009) and others. However I assumed that the effects on the agency 

conflict are similar in both continents.  Despite the limited number of samples, 

the dataset included the majority of the public MCBs issued during that time 
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period with individual notional amounts per issuance above USD100 million. All 

the underlying firms analyzed are corporations and financial institutions listed on 

the main stock exchanges. I analyzed the 90 days historical and the three months 

implicit volatility of all the MCBs for a period between one year before and one 

year after the issuance of the security. The aspects that drive the issuance of 

MCBs and their impact on company ratios and on the underlying volatility do not 

last more than two accounting periods.  The implicit volatility was extracted from 

the three months traded options on the studied stocks. Three months is a very 

liquid maturity for listed options that allows the accurate calculation of the 

implicit volatility. The historical volatility was calculated as the annualized 

volatility of the logarithmic variations of the equity prices. More than 81,600 

volatility data points were used in the calculations. 

For the regression analyses I collected a set of six independent variables that can 

define the credit quality and the potential incentives to issue MCBs of the above 

mentioned companies —Senior Credit Spread, Dividend Yield, Equity Volatility, 

Debt to Market Cap, Cash Ratio, and Net Debt to Ebitda. The dataset included 

972 points. I analyzed the data using a multinomial logit regression and linear 

multinomial regressions. 

As a data source for company ratios, volatility and asset prices, I used the 

Bloomberg databases. I used the Black-Scholes (1973), and Merton (1973), option 

valuations model for the calculations of the risk shifting and company valuations.   

6.4 Mandatory Convertible Bonds as a Financing Instrument that 
Can Reduce the Agency Problem 

 

As explained in Chapter 2 of this thesis the first MCBs were introduced in the 

market in 1993.  Initially they were structured as preferred stock but the 

investors’ claim was mandatorily exchanged for common stock at a pre-specified 

date. The MCBs evolved in the last years to include optionality in its structure and 

a variable conversion ratio, between the initial conversion ratio and the upper 

conversion ratio as described by Arzac (1997).  When the stock price is sufficiently 
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low, a lower conversion ratio is guaranteed; when the stock price is sufficiently 

high, a higher conversion ratio is offered; and when the stock price is in the 

middle range, the conversion ratio is floating accordingly, —being the lower 

conversion ratio into stocks larger than the higher conversion ratio. 

Modern MCBs can be decomposed into a fixed coupon regularly paid that can be 

valued as a strip of cash flows, the underlying stock that will be mandatorily 

delivered at redemption, and an embedded physically settled ratio call-spread 

consisting of an at the money call option purchased by the issuer and an out of 

the money call option sold by the issuer (Huerga and Rodriguez-Monroy 2019).  

6.5 Theoretical Model  

 

A company can be valued as the present value of the future free cash flows once 

debt and other cost are paid. The future cash flows follow a stochastic pattern and 

can be valued using the options theory.  According to Dorion et al., a company 

can be considered as a group of assets financed with a combination of equity (E) 

and straight debt (D), convertible debt (CD) and Mandatory Convertible Debt 

(MCB). The company value is denoted by V. Equity, straight debt, convertible 

debt and mandatory convertible bonds can be viewed as a combination of call and 

put options. This allows us to analyze how the company value changes with the 

volatility of the underlying equity and debt. 

A company financed only by straight debt and equity can be valued as: 

 

V=E+D      (14) 

 

The model is simplified and only the principals are measured, the coupons of 

straight debt, convertible debt and mandatory convertible bonds are not included. 

The straight debt is defined in equation (2) where Put is the value of an American 

put option sold by the bondholders, with strike equal to the face value of the debt 

(F): 
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D=F x e^(-rt)-Put(k=F,r,t)   (15) 

 

The equity can be considered a call option on the projects of the company once 

the debt holders and other creditors have been repaid. The equity holders have a 

limited liability if the company defaults. 

 

E=Call(k=F,r,t)    (16) 

 

The parameters used in the model are the following: 

 

 F is face value of the company debt as a proportion of the company value, 

in general 50% 

 Risk free rate r, which is the underlying treasuries or bonds, with a 

maturity of 10 years. 

 Time t, the time span used to measure the value of the company which is 

three years in our model. 

 K is the strike of the options or the point where the shareholders lose the 

value of the equity of the company. The equity starts to have value once the 

fixed debt claims have been repaid, so in general k=F. MCBs have three 

strikes 𝑘1=F  F, 𝑘2=S , company value actual spot price and k3 =
1

β
S 

 

A simple graphical representation of the model, before the introduction of 

risk/volatility is illustrated in Figure 6.1. 
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Figure 6.1. Equity and Debt Value before the Introduction of Risk in the Model37 
 

 

If a company is financed by equity and standard convertible bonds the above 

equations would be: 

 

𝑉 = 𝐸 + 𝐶𝐷                 (17) 

 

𝐸 = 𝐶𝑎𝑙𝑙(𝑘 = 𝐹𝑐, 𝑟, 𝑡) − 𝛼 𝐶𝑎𝑙𝑙(k=
1

𝛽
 Fc, r,t) (18) 

 

𝐶𝐷 = 𝐹𝑐 ∗ 𝑒−𝑟𝑡 + 𝛼 𝐶all(k=
1

𝛽
 Fc, r,t)- 𝑃𝑢𝑡(𝑘 = 𝐹𝑐, 𝑟, 𝑡) (19) 

 

Notably, that existing shareholders will have a lower claim on the equity value if 

the stock price reaches the conversion price of the convertible bond, here 

represented as an upper call sold by equity holders. The old shareholders will be 

sharing value with the new convertible bond shareholders. The strike is divided 

by the parameter β that represents the conversion ratio or the proportion 

between the convertible notional and number of shares if conversion is reached. 

At stock prices below the conversion price MCBs behave like straight debt. Note 

that under the assumed model α=β since the proportion of equity coming from 
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the CB is the Fc divided by the conversion ratio. A graphical representation is 

provided in Figure 6.2. 

 

 
Figure 6.2. Equity and Plain Convertible Debt Value before the Introduction of Risk in 

the Model38l 
 

Conversely a company financed by debt, standard mandatory convertible bonds 

—with similar seniority to Equity— and equity, when the stock —equity— price is 

S and where α is the proportion of MCB is equity and β is the upper conversion 

ratio, can be valued as: 

 

𝑉 = 𝐸 + 𝐷 + 𝑀𝐶𝐵      (20) 

 

𝐷 = 𝐹 ∗ 𝑒−𝑟𝑡 − 𝑃𝑢𝑡(𝑘 = 𝐹, 𝑟, 𝑡)   (21) 

 

𝑀𝐶𝐵 = 𝛼 [𝐶all(k = F, r,t) - 𝐶𝑎𝑙𝑙(k = S, r, t) + 𝛽 𝐶𝑎𝑙𝑙 (𝑘 =
1

𝛽
𝑆, 𝑟, 𝑡)]  (22) 

 

   𝐸 = 𝐶𝑎𝑙𝑙(𝑘 = 𝐹, 𝑟, 𝑡) − 𝑀𝐶𝐵               (23) 
 

 

A graphical representation is provided on figure 6.3. 
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Figure 6.3. Equity, Debt and Mandatory Convertible Debt before the Introduction of 

Debt in the Model39 

 

6.5.1 Impact of Risk Incentives 

Under the above theoretical model the value of equity is a convex function of the 

company value, dependent on the volatility of the underlying. I considered the 

company volatility σV as a proxy of the shareholders’ incentives to increase risk 

and of bondholders’ incentives to decrease it. 

Following Baharat and Shumway (2008) I calculated the volatility of the 

company value as:             

𝜎𝑉 =
𝐷

𝑉
 𝜎𝐷 +

𝐸

𝑉
𝜎𝐸    (24) 

 

 

Where V is the company value (E+D),  D is the proportion of debt, E is the 

proportion of equity, and σE is the standard deviation of the logarithmic daily 

variations of the stock price for one year, and: 

 

𝜎𝐷 = 0.05 + 0.25 ∗ 𝜎𝐸    (25) 
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The average volatility of equity in our research is 33% for the 81 underlying stocks 

and for the period between 2009 and 2018. Therefore the average volatility of the 

company value in the sample of this study is 23%.  

Using the model I computed the reaction to a specific risk—company volatility— 

increase of +10 and +20 volatility points in a theoretical company funded with 

50% straight debt and 50% equity. Figure 6.4 below shows the effect on volatility 

on the equity and debt values as a proportion of company value, using the real 

options valuation model with calculation parameters Volatility,   σ=23%, Time, t 

= 3 years, Face value of Debt, F=50, Proportion of Equity or point where 

shareholders lose its value K=50 and Risk Free Interest Rate, r=1%. The increase 

in risk was implemented in the model as a company volatility increase of +10 and 

+20 points. 

 

Figure 6.4. Equity Value and Debt Value using Options Valuation Model40 
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Figure 6.5. Equity Value percentage Increase in a Company Funded by Equity and Debt 

with Different Risk Increases41 

 

 

Figure 6.6. Equity Value in Monetary Units in a Company Funded by Equity and Debt 

with Different Risk Increases42 
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detrimental for bondholders who see their claim value deteriorate, particularly at 

levels close to 50, which is the level where bondholders recover their investment. 

6.5.2. Introduction of Mandatory Convertible Bonds in the Model 

 

If a company is financed with straight debt, equity and MCBs, the situation 

changes. Firstly debt holders are more protected against default, since they have a 

preferential claim on the company assets, senior to MCB bondholders and equity 

holders. Secondly company owners are more levered, meaning that they have 

more managing power and a higher potential return with less invested capital. 

Thirdly, equity holders will suffer a lower dilution if the company value increases 

above the conversion ratio.  The theoretical values for equity, debt, and MCB 

predicted by the options model is represented in Figure 6.7. The inputs of the 

model were a company value volatility of 23%, time length of 3 years — which is 

the standard market MCB maturity—, upper conversion trigger of the MCB of 

120%, proportion of equity 40%, proportion of MCB 10% and risk-free rate 1%. 

 

 
Figure 6.7. Equity Value and Debt Value in a Company Funded with Equity, Debt and 

MCB using Options Valuation Model43 
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As highlighted in Figure 6.7, when the company volatility was introduced in the 

model, the value of the debt decreases compared with the static model, and the 

value of MCB and equity increases.  According to this model, at lower company 

value levels, companies funded with MCBs tend to increase the volatility more 

than in companies funded with equity and straight debt, since the lower leverage 

ratios allow them higher risk (Figure6. 8). However at higher company values the 

incentive to increase risk —entering into riskier projects— decreases, due to the 

potential dilution if the company value reaches the conversion level (Dorion et al 

2014), at those levels MCBs behave like standard convertible bonds (Lewis and 

Verwijmeren 2011). 

 

 
Figure 6.8. Equity Value percentage increase in a Company Funded by Equity and in a 

Company Funded by Equity Debt and MCB44 
 

 

Figure 6.8 represents the increase in the value for shareholders of a company 

funded by equity, debt and MCB motivate by the investment in riskier projects. A 

deeper look at the results of the model offers more detail that allows extracting 

conclusions. At lower company values, a company risk increase of +10 points 
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produces an increase in equity value of +4%.  However,  if the company volatility 

—risk shift— is +20 volatility points, the increase in equity value reaches to +16%, 

which is four times more, as represented in Figures 6.9 and 6.10. 

 
Figure 6.9. Percentage Increase in Equity Value in a Company Funded by Equity and in a 

Company Funded by Equity Debt and MCB Close to Distress where Risk Increases 

+10%45 
 

 

30.0%

35.0%

40.0%

45.0%

50.0%

55.0%

60.0%

65.0%

70.0%

75.0%

40 41 42 43 44 45 46 47 48 49 50

%
 In

cr
ea

se
 in

 V
al

ue
 d

ue
 t

o 
V

ol
at

ili
ty

Company Value

Vol Increase +10% (Equity Only)

Vol increase +10% (Equity+MCN)

100%

120%

140%

160%

180%

200%

220%

40 41 42 43 44 45 46 47 48 49 50

%
 In

cr
e

as
e

 in
 E

q
u

it
y 

V
al

u
e

 d
u

e
 t

o
 V

o
la

ti
lit

y

Company Value

Vol Increase +20% (Equity Only)

Vol Increase +20% (Equity+MCN)



                                    Mandatory Convertible Bonds and the Agency Problem 

179 

 

Figure 6.10. Percentage Increase in Equity Value in a Company Funded by Equity and in 

a Company Funded by Equity Debt and MCB Close to Distress where Risk Increases 

+20%46 
 

However, when the company value is higher the situation reverts and an increase 

in the company risk does not produce a larger equity value increase; it produces a 

reduction compared with a company funded only by straight equity (Figure 6.11). 

This is consistent with, at higher equity values, a MCB behaving like a standard 

convertible bond, and the probability of a conversion into new shares at maturity 

increases diluting existing shareholders’ value (Dorion et al 2014). 

 

 
Figure 6.11. Increase in Equity Value % in a Company Funded by Equity and in a 

Company Funded by Equity Debt and MCB at High Company Values47 
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to the announcement of the issuance. Nonetheless, when company credit ratios 

are good, and company value is high, the issuance of MCBs reduces the agency 

problem, since the incentive of shareholders and company managers to increase 

the value is limited due to the potential dilution that materializes when the equity 

value rises (Dorion et al 2014).  This induced shareholder behavior increases the 

long long-term financial sustainability of companies. In summary, on the one 

hand when shareholders are confronted with the possibility of losing the totality 

of its investment, they will push companies to accept riskier projects that can 

damage bondholders, with the objective of obtaining some benefit; in such 

situations the issuance of mandatory convertible bonds will reduce the impact to 

bondholders and the agency problem will be mitigated. Shareholders are 

prepared to suffer a dilution of its assets since their other option would be to lose 

their investment. On the other hand, at higher company values, the issuance of 

MCBs also reduces agency problem since it diminishes the benefit for 

shareholders of a risk increment, due to the potential dilution they can face if the 

equity value exceeds the conversion trigger.  

Following this hypothesis, when a company is in a close-to-distress situation and 

issues MBCs, shareholders, bond holders and company managers will have more 

incentives to allow leveraged investments in riskier projects. Firstly MCBs 

improve the credit ratios, secondly more volatility would increase the shareholder 

value and finally if the stock rises the dilution will be lower than in the case of a 

capital increase or share sale. If a company is in a solid credit situation and the 

incentives of risk increase are high for shareholders, the issuance of both MCBs 

and plain convertible bonds can help to reduce the incentives and the agency 

problem. 

6.5.3 Transfer of Value from Mandatory Convertible Bonds to Common 
Shares 

 

Another way of seeing the value transfer from MCB investors to common stock 

investors is illustrated as follows. Let’s imagine one company that decided to start 
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operations funded only by common stock and a mandatory convertible bond. On 

t=0 the company owns USD200m assets. And the company issues USD100m of 

common stock and USD100m mandatory convertible notes to fund those assets. 

The notes have a lower conversion ratio of 1 when the share price is equal to the 

issue price, usd100. The upper conversion ratio is 0.8 when the share price 

reaches the upper conversion trigger of usd130 for the common stock. The 

nominal value of the shares is usd1 and the nominal value of the mandatory 

convertible notes is usd1. When the assets of the company increase, the 

shareholders obtain a higher share of the company value. The value of the 

existing common stock and the value of the shares from the mandatory 

convertible can be observed on Table 6.1 and Figure 6.12.  

. 

 

Figure 6.12. Common Stock Value and Stock from MCB at different company asset 

values after conversion48 
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Table 6.1. Equity Value, Common Stock Value, Stock from MCB and Number of 

Shares17 

Company 

Assets 

Value 

Common 

Stock 

Before 

Conversion 

Value 

Common 

Stock After 

Conversion 

Value of 

Stock from 

MCB 

Total 

Company 

Shares 

Shares from 

MCB 

150 75 75 75 2.00 1.00 

160 80 80 80 2.00 1.00 

170 85 85 85 2.00 1.00 

180 90 90 90 2.00 1.00 

190 95 95 95 2.00 1.00 

200 100 100 100 2.00 1.00 

210 105 108 102 1.95 0.95 

220 110 115 105 1.91 0.91 

230 115 123 107 1.87 0.87 

240 120 131 109 1.83 0.83 

250 125 139 111 1.80 0.80 

260 130 147 113 1.77 0.77 

270 135 153 117 1.77 0.77 

280 140 158 122 1.77 0.77 

290 145 164 126 1.77 0.77 

300 150 170 130 1.77 0.77 

310 155 175 135 1.77 0.77 

320 160 181 139 1.77 0.77 

330 165 187 143 1.77 0.77 

340 170 192 148 1.77 0.77 

350 175 198 152 1.77 0.77 
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6.6 Regression Analyses 

 

To test the hypotheses I statistically analyzed five company credit metrics one 

quarter before the issuance of the MCB, and the same metrics one year after the 

issuance of the MCB. Equity Volatility is the annual historical volatility a market 

observable variable. One of the independent variables, the Senior Credit Spread is 

an extrinsic or market variable tradeable by debt holders. The rest are intrinsic 

non-tradeable ratios of the company that are published quarterly, but where 

insiders possess more information than external investors. The objectives were 

(1) to assess how company credit parameters impact the equity volatility of the 

underlying companies before and after the issuance of MCBs and(2), to measure 

which independent variables are a good predictor for the issuance of MCBs. 

 

Table 6.2. Description of the Dependent and Independent Variables18 

Variable        Definition Dependent/ 

Independent 

Senior 

Credit 

Spread 

Value of the 3y CDS or spread over risk free of 3y 

public debt. Market parameter. 

Independent Variable 

Equity 

Dividend 

Yield 

Realized dividend yield in the last 12 months. 

Internal ratio. 

Independent Variable 

Equity 

Volatility 

Annualized standard deviation of the last 260 

logarithmical price changes 

Dependent Variable 

Debt to 

Market Cap 

T Total debt divided by equity market capitalization. 

Internal ratio. 

Independent Variable 

Cash Ratio Cash and near cash items + market investments / 

Current liabilities. Internal ratio. 

Independent Variable 

Net Debt  to 

EBITDA 

Measures a company ability to pay its debt. Net 

Debt/EBITDA. Internal ratio. 

Independent Variable 

Issued MCB Company has already a MCB in its balance sheet or 

not, 1 or  0 

Independent Variable 

*a company funded by equity and MCB. Lower conversion trigger 100. Upper 

conversion trigger 130. Conversion ratio 0.77. 
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Table 6.3. Descriptive Statistics of Model Variables before the Issuance of MCB19 

Variable 
Observ.  

(No) 
Mean 

Media

n 

Std 

Dev 
Kurt. Skew. Min Max 

Senior Credit 

Spread 
81 2.54% 1.60% 2.04% 1.15 1.29 

0.40

% 
8.83% 

Equity 

Dividend 

Yield 

81 2.49% 1.89% 2.65% 2.09 129 
0.00

% 
13.00% 

Equity 

Volatility 
79 34.58% 29.73% 18.5% 1.54 1.36 

12.6

% 
97.29% 

Debt to 

Market Cap 
73 1.08 0.72% 1.29% 8.71 2.82 0.04 7.31 

Cash Ratio 68 0.60 0.29 0.29 20.76 4.32 0.01 6.33 

Net Debt to 

EBITDA 
70 3.58 3.08 3.59 18.14 3.44 0.01 25 

 

The first conclusion that can be extracted from Table 6.3 is that, three months 

before the issuance of MCBs the credit metrics of the 61 companies studied were 

relatively weak. Namely, before the issuance of MCBs, companies had a high Net 

Debt to Ebitda ratio —the average Net Debt to Ebitda for the SP500 index on the 

period was 1.48—. Additionally their average three years senior credit spread over 

risk free rate was 2.54% compared with a 2010-2018 average of 0.93% for the 

companies included in the Itraxx Euro Investment grade 5y CDS index. And also 

compared with 1.09% for the Markit CDX US investment grade 5y credit default 

swap Index on the same period. Note that CDSs credit spreads are generally wider 

than senior credit spreads. This result is in line with other studies that found that 

the issuance of MCBs increases debt capacity and improves credit quality. The 

issuance can be considered as delayed new equity for firms (Chemmanur et al 

2014), (Gillet et La Bruslerie 2010). 
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Table 6.4. Descriptive Statistics of Model Variables One Year after the Issuance of 

MCB20 

Variable 
Observat. 

(No.) 
Mean 

Media

n 

Std 

Dev 
Kurt. Skew. Min Max 

Senior 

Credit 

Spread 

80 2.17% 1.11% 2.04% 1.15 1.29 
0.40

% 
8.83% 

Equity 

Dividend 

Yield 

81 2.10% 1.85% 2.65% 2.09 129 
0.00

% 
13.00% 

Equity 

Volatility 
81 

35.63

% 
30.42% 

18.50

% 
1.54 1.36 

12.6 

% 
97.29% 

Debt to 

Market 

Cap 

80 1.77 0.79 1.29% 8.71 2.82 0.04 7.31 

Cash Ratio 68 0.61 0.28 0.82 8.00 2.61 0.02 4.42 

Net Debt 

to EBITDA 
72 4.22 3.43 3.32 11.38 2.93 0.04 25 

 

 

The results of Table 6.4 show that on average, one year after the issuance of 

MCBs, the debt capacity —Debt to Market Cap— had improved from 1.08 to 1.77 

and the Credit Spread decreased on average from 2.54% to 2.10% reflecting the 

debt-holders’ improvement. As predicted by the theoretical model, the volatility 

of the underlying equity increased from 34.58% to 35.53%, and this occurred 

despite an increase in the leverage and the general market volatility reduction 

that all underlying assets experienced since the start of the quantitative easing 

programs of the US Federal Reserve, the European Central Bank, the Bank of 

England and the Bank of Japan.   

6.7 Multinomial Linear Regressions and Multinomial Logit 
Regressions 

A multinomial linear regression model is used to study the effect of the 

independent variables in the volatility in two moments of time:  three months 

before and one year after the issuance of a MCB.  I used the following linear 

regression model. 
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Model 1 

 𝐸𝑞𝑢𝑖𝑡𝑦 𝑉𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦 = 𝛼1 + 𝛽1,1𝑆𝑒𝑛𝑖𝑜𝑟 𝐶𝑟𝑒𝑑𝑖𝑡 𝑆𝑝𝑟𝑒𝑎𝑑 +  𝛽2,1𝑀𝑎𝑟𝑘𝑒𝑡 𝐶𝑎𝑝
+ 𝛽3,1𝐶𝑎𝑠ℎ 𝑅𝑎𝑡𝑖𝑜 + 𝛽4,1𝑁𝑒𝑡𝐷𝑒𝑏𝑡 𝑡𝑜 𝐸𝑏𝑖𝑡𝑑𝑎 + 𝜖1 

 
 

Table 6.5. Multivariate Regression Model 1 21 

 

 Model 1. Equity 

Volatilty 3 Months 

before the Issuance of 

MCB 

Model 1. Equity Volatilty 1 Year after the 

Issuance of MCB 

Equity Volatility     

Senior Credit Spread  4.219*** 3.923*** 

Dividend Yield  -1.340*** -1.410** 

Debt to Market Cap 4.054*** 1.1385** 

Cash Ratio 2.696 6.725*** 

Net Debt to Ebitda -0.2892 -0.6757* 

R2 0.5266 0.6306 

Intercept 21.695 26.938 

N. Observ. 81 81 

Significance  ***p<0.01; **p<0.05; *p<0.1 

 

As illustrated in Table 6.5, the credit spread on the equity volatility has more of 

an impact before the issuance of MCBs and less afterwards. After the issuance of 

MCBs company investors find company leverage is less relevant for the volatility. 

Chemmanur and Nandy (2014) introduced the concept of asymmetric 

information for MCBs, where insiders have more information about the intrinsic 

value of their company compared to outside investors. Their model predicts that a 

company should issue MCBs when it faces a lower asymmetry of information but 

a greater probability of financial distress. Our results indicate that the credit 

market perception of the company —the outside bondholders concern about the 

debt repayment capacity of the firm— is less relevant for the firm’s volatility after 

the issuance of MCBs.  The results show that intrinsic information, like Net Debt 
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to Ebidta or Cash Ratio, has more of an effect on company volatility once the 

MCB has been issued. 

Additionally, I used a logit multinomial regression model to study the effect of the 

selected variables on the issuance of MCBs.  The independent variables were 

Equity Volatility, Senior Credit Spread, Dividend Yield, Debt to Market Cap, 

Cash Ratio and Net Debt to Ebitda. The dependent variable was Company Issued 

a MCB which takes a value of one if the MBC is in the firm’s balance sheet and 

zero otherwise.    

Logit Model  

𝑃𝑟𝑜𝑏(𝐶𝑜𝑚𝑝𝑎𝑛𝑦 𝐼𝑠𝑠𝑢𝑒𝑑 𝑀𝐶𝐵) =
1

1 + 𝑒−(𝑥0+𝛽2,1𝑥1+ 𝛽2,2 𝑥2+𝛽2,3 𝑥3+𝛽2,4𝑥4+𝛽2,5 𝑥5+𝛽2,6 𝑥6)
 

 

 

Table 6.6. Logit Regression Model22 

  Predicted Sign  Model 2. Logit Regression for 

“Company Already Issued an MCB or Not” 

 

     

Equity 

Volatilit

y                                                 

  

Senior 

Credit 

Spread 

 + 

0.000** 

Dividend 

Yield 

 - 
-0.082*** 

Debt to 

Market 

Cap 

 + 

0.000*** 

Cash Ratio  + 0.064*** 

Net Debt to 

Ebitda 

 + 
0.037** 

Percentage 

of Correct 

Predictions 

  

63% 
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Pseudo R2   0.083 

Intercept   0.000 

N. Observ.              160 

Significance  ***p<0.01; **p<0.05; *p<0.1 

 

The results can be observed on Table 6.6. Equity Volatilty, Cash Ratio, Net Debt 

to Ebitda and Dividend yield seem to signal that a company that has issued a 

MCB. Higher volatility, higher leverage —Net Debt to Ebitda— and better cash 

ratios are good indicators that a company has issued a mandatory. In the sample 

studied the selected variables can predict the issuance of MCB in 63% of the 

cases. 

6.8 Volatility Analyses 

To measure the impact of MCBs issuance, the study analyzed the historical 

volatility and the implicit volatility extracted from the prices of the listed options 

on the underlying stocks during a one year period before and after the issuance of 

MCBs. The results can be observed in Figure 6.13 and in table 6.7. 

The three months listed equity options tend to be very liquid and can offer a good 

approximation of the implicit volatility. Additionally, the study calculated the 

average 90 days rolling historical volatility for the underlying shares of the 81 

MCBs issued from 2010 to 2018. 

I analized 69 different stocks analyzed. In the period studied 2010 to 2018, 

Nextera issued six MCBs, Crown Castle two MBCs, Hochdorf two MCBs,  Volcan 

Holdings two MCBs, PPL Corp two MCBs, Stanley Black&Decker two MCBs, 

Telefónica two MCBs and Vodafone two MCBs.  The rest of the companies 

analyzed issued only one MCB. 
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Table 6.7. Average Equity Volatilities 1 Year Before and 1 Year after the MCB issuance 

for the 81 MCB23 

Variable 
Observat. 

(No.) 
Mean 

Media

n 

Std 

Dev 
Kurt. Skew. Min Max 

Average 

90 Days 

Historical 

Volatilty 

31171 32.46% 32.49% 0.93% -0.800 -0.386 30.27% 33.9% 

Average 

90 Days 

Historical 

Volatilty 

normalize

d by 

Index 

Volatility 

30988 2.32 2.34 0.124 -0.873 -0.309 2.06 2.56 

Average 

3months 

Implicit 

Volatilty 

31171 31.98% 32.04% 0.94% -0.233 0.181 29.30% 35.0% 

Average 

3months 

Implicit 

Volatilty 

normalize

d by 

Index 

Volatility 

30988 2.33 2.38 0.180 -0.913 -0.352 1.92 2.71 

 

The equity indexes volatility from 2010 to 2019 were influenced by the 

quantitative easing from central banks. To avoid the interference of macro trends 

I normalized the volatility of every underlying by its reference index, the S&P500, 

the Euro Stoxx50 and the FTSE100. 
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Figure 6.13. Average Equity Volatility 1 Year Before and 1 Year After the MCB 

issuance for the 81 MCB49  

Source: Authors 
 

Foremost, the results show an important increase in the implicit volatility in the 

days after the issuance of the MCB —a +12 point volatility increase. This result 

could at first sight seem paradoxical since when a company issues a MBC, in 

parallel it is also selling options —selling volatility—, which should imply a 

reduction in market volatility. However, it potentially reflects the warrant nature 

of the implicit options in MCBs; the options implicitly sold are based on new 

shares yet to be issued by the issuing company. Some MCB investors will access 

the traded options market to hedge their investment, but the amount of traded 

options on a specific name, if they exist, remains constant. The abrupt initial 

implicit volatility increase could reflect the scarcity of traded options on the 

market. 

Secondly, the analysis shows that on average, both the firms’ implicit and 

historical volatility increase from 120 days before to the MCBs issuance date. 

Then, after the temporary implicit volatility increase at issuance, the company 
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risk remains flat or slightly down for 90 days on average. An explanation for this 

finding can be that in general before the issuance of MCBs, companies are 

experiencing a deterioration of their credit ratios, in turn impacting equity 

volatility as discussed in Section 6.6. The issuance of MCBs represents a capital 

injection increasing the equity capital and helping the claim of bondholders. Firm 

credit ratios like Credit Spread or Debt to Market Cap should improve —

decrease— after the issuance. Therefore in the short term when a company issues 

an MCB the volatility stabilizes. This result is in line with the multivariate 

regressions results where the Credit Spread weights the most, and the Cash Ratio 

and Debt to Market Cap are also positively correlated with equity volatility.  

Thirdly, after a period of 90 days, the volatility increases newly although mildly, 

as predicted by the theoretical model. However, this time is different as 

illustrated in Table 6.4 that presents the descriptive statistics of model variables 

one year after the issuance of MCBs. On average, company Credit Spread 

improves 17%, down from 254bp to 211bp one year after the issuance of MCBs, 

but the rest of the intrinsic credit ratios —Debt to Market Cap, Cash Ratio, Net 

Debt to Ebitda— remain constant or slightly worse. This can be explained by 

bondholders being more protected in their claim on the company assets due to 

the issuance of MCBs and at simultaneously, the existing non-diluted 

shareholders can encourage company managers to invest in riskier projects to 

increase the equity value. 

6.9 Results Summary 

 

The theoretical model predicts that when the company value is close to a 

distressed situation, a balance sheet structure composed of debt, equity and 

MCBs, offers shareholders more value per unit of increase of volatility than a 

company funded only by debt and equity. For a company with sound credit ratios 

where the equity value is very high, existing shareholders will have less incentive 

to invest in highly risky projects, since at high company values MCBs convert into 

shares, triggering the dilution of its shares. At high equity values, MCBs stimulate 
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the same shareholder behavior as plain convertible bonds.  Our results seem to be 

in line with the findings of Dorion et al. (2014) who predicted that the issuance of 

plain convertible bonds reduces the incentive to increase company risk. 

First, after the issuance of MCBs, our dataset showed that external credit 

perception and intrinsic leverage ratios improved. The amount of slack capital 

remained constant after the issuance of MCBs, as represented by the Cash Ratio. 

Company leverage increased substantially. On average the company’s value, 

measured as the inverse of the dividend yield, increased after the issuance.  

Second, the linear regression models show that after the issuance of MCBs, the 

influence on company volatility of market observed ratios related to debt holders 

decreases —Credit Spread and the Debt to Market Cap. Lower company value —

higher Dividend Yield—implies higher volatility and higher company value 

implies lower volatility, as predicted in the hypothesis.  Intrinsic information 

ratios increase its influence on the volatility.  The logit regression model 

reinforces my hypothesis of a lower influence of credit parameters and the 

increase in company value and in volatility after the issuance of MCBs. 

Finally, a common problem in the relationship between dependent and 

independent variables in empirical finance is the endogeneity problem, which can 

be caused by the correlation between the independent variables and the error 

term or when the dependent variable and one or several of the explanatory 

variables affect each other (Abdallah et al 2015). In our case the dependent 

variable Equity Volatility mainly affects the Credit Spread and the Dividend Yield 

but also the other independent variables. Following Abdallah and Badía et al 

(2019) I performed a lagged dependent variable test in the multi variable 

regression models. The results obtained do not change significantly, indicating 

that the simultaneous endogeneity is low in the studied dataset. 
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7 Conclusions  

The main objective of this thesis was to shed some light and expand the 

knowledge about an innovative but not very well known financial instrument, the 

mandatory convertible bond. One of the hypotheses of the thesis was whether 

there are hybrid capital instruments that can finance efficiently the company’s 

balance sheet, at cost comparable to the cost of debt. A less leveraged economy, 

an economy with less debt, is more sustainable and less prone to suffer a repeated 

financial crisis. Common stock, equity, implies a higher commitment with the 

company performance and the first loss if the company does not perform as 

expected. 

The empirical literature about MCBs is scarce and previous publications studied a 

very limited number of notes or just specific bonds. The empirical studies, the 

analyses and the research performed during the realization of this thesis 

represent the largest empirical compendium of studies about the implicit cost of 

mandatory convertibles using the largest dataset up to this day. 

7.1 Hypothesis 1 

The hypothesis 1 predicted that the cost of mandatory convertibles for the issuing 

company should be closer to the cost of debt than to the cost of equity.   

To calculate the cost of mandatory convertible I defined the implicit cost as the 

cash flows paid by the issuing company stripping out the value of the embedded 

options and the risk-free rate. This thesis introduced two new indicators: the 

MCB implicit Spread and the MCB implicit yield with the objective of simplifying 

the cost analysis of MCBs. Both parameters strip out the value of the equity 

options embedded in the securities.  

The results of the empirical study of the mandatory convertibles issued from 

2009 to 2018 showed that the implicit cost of issuing this hybrid instrument was 
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on average close to the cost of issuing senior debt and that it was particularly 

beneficial for sub-investment grade issuers who paid levels below its senior debt. 

The cost of equity of each individual MCB issuer is defined as the risk-free rate 

plus the equity risk premium. The equity risk premium is calculated using the 

CAPM model, obtaining the specific country of issuance market risk premium and 

the individual company beta on the date of issuance. The results of the analysis 

showed that the cost of equity was on average 768bp more expensive than the 

cost of MCBs. The MCBs yield was on average just 69bp more expensive than the 

cost of senior debt.  

7.2 Hypothesis 2 

The hypothesis 2 predicted that the credit component of mandatory convertible 

bonds is a factor that affects more the implicit cost of the instrument than the 

equity factors.  

The multivariate regression analyses confirmed hypothesis 2. The dividend yield 

of the underlying stock was less important as a predictor factor of the cost of 

mandatory convertibles than the credit component. Besides the regression 

models confirmed the hypothesis that the MCB Coupon is not a good indicator of 

the real cost and that it is necessary to strip out the volatility value of the implicit 

options. 

Additionally, the models signaled that sub-investment grade issuers were even 

less linked to the equity value and closer to its credit spread than investment 

grade issuers 

7.3 Hypothesis 3 

The hypothesis 3 predicted that if as stated in hypothesis 2, equity factors have a 

lower impact in the implicit cost of mandatory convertible bonds, some market 

actors must be providing liquidity to hedge the equity related risks. 
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Since 2005 convertible arbitrage funds are not only buyers or last resort, but 

represent up to 60% of the standard convertible bond market. Some researchers 

document that the call provisions of standard convertible bonds are designed to 

fulfill the request of hedge funds.  

The results of my research showed that when the proportion of convertible 

arbitrage investors increased, the cost of the MCB for the issuing company 

improved, due to two effects, the increase in demand for the notes and the 

adjustment of the implicit spread to a level close to the sum of the long term stock 

borrow cost plus the liquidity cost. Therefore, the stock lending market and the 

convertible arbitrage investors were fundamental for MCBs price formation. The 

intrinsic cost for the issuer of MCBs decreased when the stock lending market was 

more liquid and more investors could hedge the equity price evolution and 

volatility. 

7.4 Hypothesis 4 

The hypothesis 4 predicted that mandatory convertible bonds can reduce the 

misalignment of incentives between company managers, shareholders and debt 

holders and hence reduce the agency problem costs. A company issuing 

mandatory convertible instruments can invest in riskier projects and increase its 

risk, and yet the market will not perceive a higher risk of bankruptcy, in the same 

way as when a company issues new equity. 

 I developed a theoretical model that predicted that when a company is close to a 

distressed situation, a balance sheet structure composed of debt, equity and 

MCBs, offers shareholders more value per unit of increase of volatility than a 

company funded only by debt and equity. 

The statistical analysis of the dataset showed that after the issuance the credit 

spread and the intrinsic leverage ratios improved, showing a better credit 

perception from the market. The amount of slack capital remained constant after 

the issuance of mandatory convertibles. Company leverage increased 
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substantially. Company volatility increased after the issuance of mandatory 

convertibles. And the company value, measured as the inverse of the dividend 

yield, increased after the issuance.  

The multivariate regressions and the logit regressions demonstrated that the 

influence of the credit quality of the company on the equity volatility is much 

lower after the issuance of mandatory convertibles, implying that the default risk 

perceived by bondholders had a lower impact in the company value. 

7.5 Hypothesis 5 

The hypothesis 5 predicted that after the issuance of mandatory convertible 

instruments, the equity volatility became mainly affected by the asymmetry of 

information between company insiders and external investors. Some of the 

extrinsic company metrics, like the market credit spread and the debt to market 

cap have a lower influence on the firm’s equity volatility, reflecting an 

improvement of the credit profile and the financial sustainability of the company. 

The linear regressions performed on the dataset showed that after the issuance of 

MCBs, the influence on company volatility of market observed ratios related to 

debt holders decreases. Intrinsic information ratios increase its influence on the 

volatility.  The logit regression model reinforced the hypothesis of a lower 

influence of extrinsic credit parameters in the company volatility. 

7.6 Mandatory Convertible Bonds as an Efficient Corporate Finance 

Instrument 

The results observed on Chapter Five of this thesis have implications for the 

capital structure of companies. Both investment grade and sub-investment grade 

issuers can raise equity capital at a sustainable cost, well below the cost of the 

common stock, in line with their senior bonds and tapping an alternative investor 

base. In particular, sub-investment grade issuers and companies in a credit 

distressed situation can obtain a lower price issuing MCBs than issuing high yield 
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bonds. The requisites for the issuance of MCBs are to maintain enough liquidity 

in their listed shares and a fluid stock lending market that allows arbitrage funds 

to sell short the stock. Issuers can avoid voting shares dilution repurchasing the 

converted common stock at maturity. The funding of such share repurchases can 

be performed issuing new debt or issuing another MCB with similar 

characteristics.  

In conclusion, companies and financial institutions can finance part of its balance 

sheet using hybrid instruments like MCB instead of debt, reducing leverage and 

paying a cost in line with senior debt. A less leveraged economy is more 

sustainable and less cyclical and companies can finance investments that promote 

sustainable growth, industrialization, and innovation.   

7.7 Mandatory Convertible Bonds as a Method to Reduce the 

Agency Problem 

The scientific literature about the agency problem is extensive and, in some cases, 

focused on management incentives schemes or governance. The agency problem 

potentially leads to inefficient resources allocation which may be detrimental to 

firms’ long-term value, and ultimately to their financial sustainability.  However, 

the production of empirical research about the influence of capital instruments, 

in the agency problem, and in particular of mandatory convertible bonds is 

scarce.  This thesis followed a different path by studying whether mandatory 

convertible bonds can align the incentives of managers, shareholders and debt 

holders, reducing leverage and increasing long-term corporate sustainability. 

On Chapter 6 firstly, I developed an options-based theoretical model to measure 

the incentives of shareholders and debt holders in a company. The model 

predicted that if a company was in a credit-distressed situation, the issuance of 

mandatory convertible bonds allowed the increase in firm risk by shareholders 

with less resistance from bondholders. Also, for companies in a good credit 
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situation, the model predicted that the issuance of mandatory convertible bonds 

reduced the incentive of shareholders to increase company risk. 

Secondly, I analyzed a set of credit ratios and the equity volatility for a large part 

of the public mandatory convertible bonds issued from 2010 to 2018. The results 

showed that before the issuance, the companies in this sample tended to have 

higher-than-average probability of financial distress, and that the credit market 

perception improved significantly one year after the issuance of MCBs. 

Additionally, the findings of this thesis showed that the company’s perceived 

volatility, a proxy of the shareholders induced risk, also increased mildly after the 

issuance. The multinomial and logit regressions showed that the influence of the 

bondholders’ perception —credit spreads— on equity volatility decreased, and 

that intrinsic ratios and company asymmetry of information increased its 

influence. The statistical analysis showed how on average companies that issued 

mandatory convertible bonds can maintain higher leverage —higher Net Debt to 

Ebitda ratios— and better cash ratios jointly with higher equity volatility. 

Finally, I studied the dynamics of company volatility in our dataset before and 

after the issuance of a mandatory convertible bond. Company volatility sharply 

increases several months before the issuance of MCBs, reflecting market concern. 

Weeks after the issuance, the volatility stabilizes although showing increases, 

potentially reflecting lower default probability, lower market concern, higher 

company value and lower shareholders incentives to dramatically increase 

company risk. The results also showed a momentary implicit volatility peak after 

the issue date, probably due to the supply and demand factors of the equity 

options market. 

Despite the limited number of modern mandatory convertible bonds issued since 

2010, and the reduced dataset, the empirical results seem to partially confirm the 

hypotheses of this study and some of the theories produced by other researchers 

about mandatory convertible bonds. First, after the issuance, companies can 

invest in new ventures and riskier projects and the market will not perceive a 
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higher risk of bankruptcy. Companies’ balance sheets are perceived as more 

sustainable. The equity base remains similar, and the dilution for old 

shareholders will only materialize at maturity if the stock price reaches the upper 

conversion ratio. Mandatory convertible bonds are equity instruments that do not 

have a fixed claim on the assets of the company —just a fixed coupon—, therefore, 

the increase in shareholders’ value occurs at the expense of mandatory 

convertible bonds holders, not of debt holders.  

For companies close to distress, the agency problem can be mitigated by the 

issuance of mandatory convertible bonds since the investment in riskier projects 

will be beneficial for shareholders and will not be detrimental for debt holders. 

The results seem to show that MCBs not only enhance the value, but also 

strengthen the sustainability of the firm. Second, in our sample before the 

issuance, the extrinsic information influenced the company volatility. Once firms 

issue mandatory convertible bonds, the asymmetry of information becomes more 

important and intrinsic value weights more in the perceived volatility of the 

company. Finally, at higher company values, mandatory convertible bonds 

behave like standard convertible bonds, and shareholders seem to have lower 

incentives to increase risk. In summary, some balance sheet instruments like 

mandatory convertible bonds can potentially align the incentives of the different 

actors in the firm’s management, reducing the agency problem and increasing the 

efficiency and sustainability of companies. 
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7.2 Future Lines of Research  

Future research about the implicit cost of MCBs should entail the analysis of a 

more complex model involving more independent variables that affect the 

marginal cost for MCB investors, like the average cost of borrow of the underlying 

securities, the cost of borrow in stressed situations, the average cost of funding of 

the financial institutions, the credit default swap of the issuers and applying 

nonlinear regressions where necessary. 

In the first place, empirical studies about the motivations for the issuance of 

convertible bonds are necessary. Why companies pay convertible bond 

origination fees, if they can replicate synthetically a convertible or a mandatory 

convertible with options and standard debt is a question that is still unanswered. 

The academic literature about the motivations for the issuance of convertible 

bonds is nearly exclusively based on the models of Green (1984), Brennan and 

Kraus (1987) Brennan and Schwartz (1988), Stein (1992) and Mayers (1998).  

They are considered as the big five convertible bond rationales. First convertible 

bonds are a means to reduce agency cost between bondholders and shareholders 

and are suitable for sequential financing and real options. Second, convertible 

bonds reduce the asymmetry of information between managers and investors. 

Third, convertibles are a back door equity financing instruments. Four 

convertibles are useful in times of scarcity of equity financing and five convertible 

financing is a type of cheap debt. New studies about plain vanilla convertibles like 

the studies of Chakraborty and Yilmaz (2011) open new paths of development, 

since they imply that issuers can mitigate the adverse selection problems by 

redesigning convertibles, for instance paying floating coupons, including issuer 

call options or via mandatory convertible bonds. 

About one third of all convertible securities are preferred stock or mandatory 

convertible bonds. However, the academic literature about the motivations for 

the issuance of mandatory convertible bonds is very scarce, and is based on the 

studies of Arzac (1997), Huckins (1999), Wang (2018) and particularly on the 
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research of Chemmanur and Nandy (2014). The empirical evidence that proves 

the theories about the motivations for the issuance of mandatory convertibles is 

reduced and more work is necessary on this field. The studies from Chemmanur 

are limited to 124 mandatory convertible bonds issued between 1991 and 2001. 

The data is reduced and limited in time, and the format and characteristics of the 

mandatory convertible bonds has evolved since 2004, since the appearance of 

convertible arbitrage funds. A more ambitious research based on the findings of 

Chemmanur and Nandy, using all the MCB issued since 2001 to 2019 is needed. 

Most of the financial institutions issued MCB during the credit crisis and 

afterwards many European corporates made their debut in the market. Data is 

now more abundant. 

In the second place, it is necessary to investigate which are the limitations for the 

issuance of mandatory convertible bonds. If their cost is competitive, if the 

agency problem is mitigated, if they reduce the adverse selection problems, why 

these instruments are only popular in the US. The tax and regulatory implications 

for the issuance of mandatory convertible instruments should be another field of 

study. 

In the third place, most theoretical studies focus on the supply side, the issuer 

side and its motivations. But the demand side is probably more important. It 

would be very interesting to conduct a wide interview based study on the 

investors of mandatory convertible bonds, to understand their motivations. It 

would be interesting to measure which are the factors that make a particular 

convertible attractive to some investors. Little is known about the drivers and 

fluctuations in investor demand in mandatory convertible bonds and why 

investors are keener to buy mandatory convertible in certain periods than in 

other periods. 

In the fourth place, a deeper research on the history and evolution of standard 

convertible bonds, and mandatory convertible bonds would be necessary. The 

convertible market in the US from 1860 to 1960 is not well studied. Additionally 
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there of studies about the history of the convertible bond market in Europe from 

1900 to 2000 are virtually inexistent.  

In the fifth place, in the last years mandatory exchangeable bonds have been used 

as leveraged acquisition instruments, to fund vehicles that only contain the shares 

of the acquired company.  The cases of Mandatory Exchangeable Trust on 

AliBaba, Inveravante on BBVA, Volcan Holdings on Anglo American, Ipic into 

Barclays and others are examples of this innovative practice. The objective of the 

mandatory convertible securities was to leverage and protect via an options collar 

the stock investment.  In the majority of the cases, acquirers funded the vehicles 

with a minimal capital amount, issued mandatory convertible bonds and the 

acquired shares were immediately lent to the mandatory bonds investors who 

shorted the stock to hedge them. More research is needed to explore these 

structures, and to understand in which company situations, jurisdictions and tax 

environments this practice is suitable to fund large acquisitions of listed 

companies’. 

Finally, one of the most important fields of research today is the convertible 

arbitrage funds and their influence in mandatory convertible bonds. . One 

financial innovation was the introduction in 2002 of the dividend protection 

clauses examined academically by Grundy and Verwijmeren in 2012. Most 

mandatory convertible bonds since 2006 are divided protected which means that 

dividend payments by the underlying shares do not affect the valuation of the 

instrument. Standard interbank traded options include also such clauses. The 

standardization of such clauses for MCB has allowed the dominance of arbitrage 

investors as the most important investor in MCB and in standard convertible 

bonds. Some journalist studied the negative impact of the short selling on the 

issuers equity (Rothfeld and McGinty 2013), but empirical and scientific testing is 

needed.  There is a direct relationship between the cost of borrow of the shares 

and the implicit cost of MCB as explained in chapter five.  More empirical work 

analyzing the borrow cost and the availability of shares on loan and its 

relationship with the MCB issue and secondary price is necessary.  A 
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systematization of the availability of shares to be borrowed and its cost can help 

to understand the potential liquidity for the issuance of MCB. The borrow cost is a 

direct proxy of the credit quality of the underlying company. The stock borrow 

market is still a private over the counter market, dominated by the investment 

banks, brokers and some new entrants.  The information about the historical 

borrow cost per listed underlying is private and difficult to obtain. More work is 

necessary on the data gathering. A detailed empirical study could help to 

understand the dynamics of the pricing of MCB and standard convertible bonds. 

A very deep stock borrow market could increase the liquidity of the equity and 

mandatory convertible bonds markets. As explained in this thesis, the issuance if 

mandatory convertible bonds can reduce the implicit cost of funding new project 

for companies, and if the market is not disrupted, companies can refinance MCB 

that are close to maturity with new issues. A deep empirical multivariate cross 

sectional and historical analysis of the factors that affect the availability of stock 

to borrow, the price, the interaction with the senior and subordinated credit cost 

and the relationship with other market parameters as the risk free rate, the asset 

swap spread and the banking liquidity, is from my point of view one of the most 

important pillars for future financial innovation. Companies that envisage to 

finance new projects could access via convertible bonds and other structures, the 

liquidity that nowadays is frozen in equity index funds or pension funds that be 

utilized to fund projects, new developments or ventures. Most of the studies focus 

on the first 10 days after the issuance of convertible bonds. More research is 

needed on the long term performance of the shares after the issuance of 

convertible bonds, to understand whether the influence of arbitrage investors is 

positive or negative. 
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Table A1. Mandatory Convertible Study Dataset 24 

Source: Bloomberg 

Issuer MCB 

Description 

Issue Date   Issuer MCB 

Description 

Issue Date 

Axa AXASA 7.25 

05/15/21 

09/05/2018   Southwestern 

Energy 

SWN 6.25 

07/15/18 

15/01/2015 

Sempra Energy SER 

US 

SER 6 01/15/21 05/01/2018   T Mobile US TMUS 5.5 

12/15/17 

10/12/2014 

Vistra Energy Corp VST  7 07/01/19 04/04/2018   Kindred 

Healthcare 

KND 7.5 

12/01/17 

19/11/2014 

BUMI BUMIIJ 6 

12/11/24 

20/09/2017   William 

Lyon Homes 

WLH 6.5 

12/01/17 

18/11/2014 

Volcan Hlngs on 

Anglo American 

VLCHLD 

3.875  10/10/20 

20/09/2017   McDermott 

Intl 

MDR 6.25 

04/01/17 

01/04/2014 

Crown Castle CCI 6.875 

08/01/20 

21/07/2017   Post 

Holdings 

POST 5.25 

06/01/17 

22/05/2014 

Stanley 

Black&Decker 

SWK 5.375 

05/15/20 

12/05/2017   Telefonica TELEFO 4.9 

09/25/17 

11/09/2014 

Becton Dickinson BDX 6.125 

05/01/20 

11/05/2017   Tyson Foods TSN 4.75 

07/15/17 

30/07/2014 

Golden Close 

Maritime 

GOLDCL 0 

03/29/22 

29/03/2017   Telefonica 

on TIM 

TELEFO 6 

07/24/2017 

17/07/2014 

Volcan Hlngs on 

Anglo American 

VLCHLD 

4.125 4/11/20 

15/03/2017   Stanley 

Black&Deck

er 

SWK 6.25 

11/17/16 

26/11/2013 

Hochdorf HOCNS· 3.5 

03/30/20 

14/03/2017   Telecom 

Italia TIM 

TITIM 6.125 

11/15/16 

07/11/2013 

Virtus Investments 

Partners 

VRTS 7.25 

02/01/20 

27/02/2017   Crown 

Castle 

CCI 4.5% 

11/01/16 

22/10/2013 

Parker Drilling PKD 7.25 

03/31/20 

22/02/2017   Banco 

Sabadell 

SABSM  5  

10/28/17 

03/10/2013 

Unicredit UCGIM 0 

12/15/19 

08/12/2016   Maiden 

Holding 

MHLD 7.25 

09/15/16 

26/09/2013 

Rexnord Corp RXN 5.75 

11/15/19 

01/12/2016   Nextera 

Energy 

NEE 5.799 

09/01/16 

20/09/2013 

Envision Healthcare EVHC 5.25 

07/01/17 

28/11/2016   Adler Real 

Estate 

ADLERR 6 

06/30/17 

01/07/2013 

Bayer BAYNGR 

5.625 11/22/19 

16/11/2016   Intelsat I 5.75 

05/01/16 

18/04/2013 
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DTE Energy DTE 6.5 

10/01/19 

29/09/2016   Arcelor 

Mittal 

MTNA 6 

01/15/16 

09/01/2013 

Great Plains EVRG 7 

09/15/19 

27/09/2016   Volkswagen VW 5.5 

11/09/15 

05/11/2012 

Dominion Energy D 6.75 

08/15/19 

10/08/2016   Genesee 

Wyoming 

GWR 5 

10/01/15 

13/09/2012 

Rayonier Adv 

Materials 

RYAM 8 

08/15/19 

05/08/2016   Nextera 

Energy 

NEE 5.889 

09/01/15 

06/09/2012 

Nextera Energy NEE 6.123 

09/01/19 

02/08/2016   Beazer 

Homes 

BZH 7.5 

07/15/15 

11/07/2012 

Belden BDC 6.75 

07/15/19 

21/07/2016   United 

Technologie

s 

UTX 7.5 

08/01/15 

13/06/2012 

Dynegy DYN 7 

07/01/19 

16/06/2016   Nextera 

Energy 

NEE 5.599 

06/01/15 

01/05/2012 

MTS Systems MTSC 8.75 

07/01/19 

10/06/2016   Hochdorf HOCNS· 3 

05/30/16 

26/05/2011 

Mand Exchang 

Trust on BABA 

METUSA 5.75 

06/01/19 

02/06/2016   PPL 

Corporation 

PPL 8.75 

05/01/14 

11/04/2011 

Vodafone VOD 2 

02/25/19 

19/02/2016   Goodyear 

Tyre&Rubbe

r 

GT 5.875 

04/01/14 

29/03/2011 

Vodafone VOD 1.5 

08/25/17 

19/02/2016   Metlife MET 5 

10/08/14 

03/03/2011 

Hess Corporation HES 8 

02/01/19 

04/02/2016   Unisys Corp UIS 6.25 

03/01/14 

22/02/2011 

Uniti Group UNIT 3 

05/01/24 

07/01/2016   molycorp MCP 5.5 

03/01/14 

11/02/2011 

Teva TEVA 7 

12/15/18 

03/12/2015   Hovnanian HOV 7.25 

02/15/14 

03/02/2011 

Black Hills BKH 7.75 

11/01/18 

18/11/2015   Nielsen 

Holdings 

NLSN 6.25 

02/01/13 

21/01/2011 

Stericycle SRCL 5.25 

09/15/18 

10/09/2015   Cemex  CEMEX 10 

11/28/19 

12/11/2009 

Nextera Energy NEE 6.371 

09/01/18 

11/09/2015   Banco 

Popular 

POPSM 7 

11/25/15 

25/05/2012 

WPX Energy WPX 6.25% 

07/31/18 

16/07/2015   Caixabank CABKSM 7 

06/30/15 

19/05/2011 

Frontier 

Communications 

FTR 11.125 

06/29/18 

05/06/2015   Bankinter BKTSM 7 

05/11/14 

16/03/2011 

Anadarko Apc APC 7.5 

06/07/18 

04/06/2015   Cliffs 

Natural 

Resources 

CLF 7 

02/01/16 

14/02/2011 

America Movil on 

KPN 

AMXLMM 5.5 

09/17/18 

20/05/2015   Nextera 

Energy 

NEE 7 

09/01/13 

15/09/2011 

Anthem INC ANTM 5.25 

05/01/18 

05/05/2015   Apache 

Corporation 

APA 6 

08/01/13 

22/07/2010 

American Tower AMT 5.5 25/02/2015   PPL PPL 9.5 23/06/2010 
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Table A2. Implicit Spreads and Implicit Yields 25 

Source: Author 

Issuer Name Issue Description Nomina

l 

Coupon 

 Senior 

Credit 

Spread  

Senior 

Yield  

Implicit 

Spread  

Implicit 

Yield 

Axa AXASA 7.25 

05/15/21 

7.25% 0.89% 0.91% 3.69% 3.72% 

Sempra Energy  SER 6 01/15/21 6.00% 0.63% 3.04% 0.80% 3.21% 

Vistra Energy Corp VST  7 07/01/19 7.00% 3.75% 6.43% 4.32% 7.00% 

BUMI BUMIIJ 6 12/11/24 6.00% 4.35% 9.42% 4.27% 9.34% 

Volcan Hlngs on Anglo 

American 

VLCHLD 3.875  

10/10/20 

3.88% 0.72% 1.64% 0.72% 1.64% 

Crown Castle CCI 6.875 08/01/20 6.88% 0.60% 2.30% 2.68% 4.38% 

Stanley Black&Decker SWK 5.375 05/15/20 5.38% 0.57% 2.26% 0.81% 2.50% 

Becton Dickinson BDX 6.125 05/01/20 6.13% 1.05% 2.80% 1.45% 3.20% 

Golden Close Maritime GOLDCL 0 03/29/22 0.00% 4.70% 6.22% 1.98% 3.50% 

Volcan Hlngs on Anglo 

American 

VLCHLD 4.125 

4/11/20 

4.13% 0.87% 1.57% 0.87% 1.57% 

Hochdorf HOCNS· 3.5 

03/30/20 

3.50% 2.70% 3.23% 2.97% 3.50% 

Virtus Investments 

Partners 

VRTS 7.25 02/01/20 7.25% 1.89% 3.62% 2.16% 
3.89% 

Parker Drilling PKD 7.25 03/31/20 7.25% 7.22% 8.99% 2.98% 4.75% 

Unicredit UCGIM 0 12/15/19 0.00% 1.36% 1.27% 0.09% 0.00% 

Rexnord Corp RXN 5.75 11/15/19 5.75% 2.55% 4.10% 0.76% 2.31% 

Envision Healthcare EVHC 5.25 

07/01/17 

5.25% 4.05% 5.40% 0.78% 2.13% 

Bayer BAYNGR 5.625 

11/22/19 

5.63% 0.65% 0.42% 2.35% 2.12% 

DTE Energy DTE 6.5 10/01/19 6.50% 0.86% 1.90% 3.04% 4.08% 

Great Plains EVRG 7 09/15/19 7.00% 1.51% 2.55% 3.50% 4.54% 

Dominion Energy D 6.75 08/15/19 6.75% 1.01% 2.02% 3.20% 4.21% 

Rayonier Adv 

Materials 

RYAM 8 08/15/19 8.00% 5.78% 6.83% 2.30% 3.36% 

Nextera Energy NEE 6.123 09/01/19 6.12% 0.80% 1.75% 2.36% 3.31% 

Belden BDC 6.75 07/15/19 6.75% 3.84% 4.86% 2.92% 3.94% 

02/15/18 Corporation 07/01/13 

Allergan AGN 5.5 

03/01/18 

25/02/2015         

       

       



                                                                     Annex 

208 

 

Dynegy DYN 7 07/01/19 7.00% 3.66% 4.57% 2.02% 2.93% 

MTS Systems MTSC 8.75 

07/01/19 

8.75% 4.38% 5.56% 4.37% 5.55% 

Mand Exchang Trust 

on BABA 

METUSA 5.75 

06/01/19 

5.75% 2.05% 3.20% 1.22% 2.37% 

Vodafone VOD 2 02/25/19 2.00% 1.04% 1.87% 1.17% 2.00% 

Vodafone VOD 1.5 08/25/17 1.50% 0.55% 1.53% 0.52% 1.50% 

Hess Corporation HES 8 02/01/19 8.00% 3.46% 4.37% 3.01% 3.93% 

Uniti Group UNIT 3 05/01/24 3.00% 1.51% 3.42% 1.09% 3.00% 

Teva TEVA 7 12/15/18 7.00% 0.69% 1.99% 2.22% 3.52% 

Black Hills BKH 7.75 11/01/18 7.75% 1.39% 2.61% 4.04% 5.26% 

Stericycle SRCL 5.25 09/15/18 5.25% 1.19% 2.35% 0.12% 1.28% 

Nextera Energy NEE 6.371 09/01/18 6.37% 1.01% 2.13% 2.62% 3.75% 

WPX Energy WPX 6.25% 

07/31/18 

6.25% 6.29% 7.55% 1.88% 3.14% 

Frontier 

Communications 

FTR 11.125 

06/29/18 

11.13% 3.99% 5.35% 5.76% 7.12% 

Anadarko Apc APC 7.5 06/07/18 7.50% 1.51% 2.78% 1.40% 2.67% 

America Movil on 

KPN 

AMXLMM 5.5 

09/17/18 

5.50% 0.71% 0.86% 1.31% 1.46% 

Anthem INC ANTM 5.25 

05/01/18 

5.25% 0.85% 2.12% 0.24% 1.52% 

American Tower AMT 5.5 02/15/18 5.50% 1.57% 2.75% 1.13% 2.30% 

Allergan AGN 5.5 03/01/18 5.50% 1.44% 2.63% 0.92% 2.11% 

Southwestern Energy SWN 6.25 07/15/18 6.25% 2.96% 3.89% 1.78% 2.70% 

T Mobile US TMUS 5.5 12/15/17 5.50% 2.71% 3.91% 0.30% 1.50% 

Kindred Healthcare KND 7.5 12/01/17 7.50% 8.20% 9.37% 3.73% 4.90% 

William Lyon Homes WLH 6.5 12/01/17 6.50% 4.03% 5.18% 1.62% 2.77% 

McDermott Intl MDR 6.25 04/01/17 6.25% 5.22% 6.27% 1.50% 2.55% 

Post Holdings POST 5.25 06/01/17 5.25% 3.97% 4.88% 0.84% 1.75% 

Telefonica TELEFO 4.9 

09/25/17 

4.90% 0.81% 3.41% 1.42% 4.02% 

Tyson Foods TSN 4.75 07/15/17 4.75% 1.22% 3.13% 0.15% 2.06% 

Telefonica on TIM TELEFO 6 

07/24/2017 

6.00% 0.87% 1.26% 1.87% 2.25% 
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Stanley Black&Decker SWK 6.25 11/17/16 6.25% 1.19% 1.82% 2.83% 3.45% 

Telecom Italia TIM TITIM 6.125 

11/15/16 

6.13% 2.55% 3.16% 1.45% 2.06% 

Crown Castle CCI 4.5% 11/01/16 4.50% 2.03% 2.82% 0.38% 1.17% 

Banco Sabadell SABSM  5  10/28/17 5.00% 1.19% 2.24% -0.51% 0.54% 

Maiden Holding MHLD 7.25 

09/15/16 

7.25% 3.42% 4.20% 3.63% 4.41% 

Nextera Energy NEE 5.799 09/01/16 5.79% 0.74% 1.55% 2.64% 3.45% 

Adler Real Estate ADLERR 6 

06/30/17 

6.00% 8.83% 9.84% 2.69% 3.70% 

Intelsat I 5.75 05/01/16 5.75% 2.14% 2.62% 1.87% 2.35% 

Arcelor Mittal MTNA 6 01/15/16 6.00% 1.98% 2.47% 1.58% 2.06% 

Volkswagen VW 5.5 11/09/15 5.50% 0.80% 1.34% 2.01% 2.56% 

Genesee Wyoming GWR 5 10/01/15 5.00% 1.60% 2.05% 0.75% 1.20% 

Nextera Energy NEE 5.889 09/01/15 5.89% 0.74% 1.42% 2.57% 3.25% 

Beazer Homes BZH 7.5 07/15/15 7.50% 3.94% 4.45% 2.56% 3.06% 

United Technologies UTX 7.5 08/01/15 7.50% 0.40% 1.09% 2.47% 3.16% 

Nextera Energy NEE 5.599 06/01/15 5.60% 0.74% 1.42% 2.79% 3.48% 

Hochdorf HOCNS· 3 05/30/16 3.00% 2.70% 4.18% -0.23% 1.25% 

PPL Corporation PPL 8.75 05/01/14 8.75% 0.94% 2.57% 3.81% 5.44% 

Goodyear 

Tyre&Rubber 

GT 5.875 04/01/14 5.88% 2.99% 4.55% -0.16% 1.40% 

Metlife MET 5 10/08/14 5.00% 1.24% 3.09% -0.25% 1.60% 

Unisys Corp UIS 6.25 03/01/14 6.25% 2.48% 3.96% 0.30% 1.78% 

molycorp MCP 5.5 03/01/14 5.50% 6.70% 8.34% 0.47% 2.11% 

Hovnanian HOV 7.25 02/15/14 7.25% 6.40% 7.89% 0.36% 1.85% 

Nielsen Holdings NLSN 6.25 

02/01/13 

6.25% 4.70% 5.55% 2.40% 3.25% 

Cemex  CEMEX 10 

11/28/19 

10.00% 8.30% 16.35% 1.55% 9.60% 

Banco Popular POPSM 7 11/25/15 7.00% 4.11% 6.97% 4.14% 7.00% 

Caixabank CABKSM 7 

06/30/15 

7.00% 2.98% 5.76% 4.22% 7.00% 

Bankinter BKTSM 7 05/11/14 7.00% 3.61% 6.00% 4.61% 7.00% 

Cliffs Natural CLF 7 02/01/16 7.00% 3.30% 3.85% 2.43% 2.97% 
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Resources 

Nextera Energy NEE 7 09/01/13 7.00% 1.19% 1.71% 2.51% 3.03% 

Apache Corporation APA 6 08/01/13 6.00% 0.94% 2.09% 1.07% 2.22% 

PPL Corporation PPL 9.5 07/01/13 9.50% 0.95% 2.37% 3.58% 5.00% 

 

 

Table A3. Summary of Quadratic Regressions between Model Variables26 

Dependent 

Variables 

Dividend Yield (Dividend Yield)² Intercept  R²      F Test 

MCB Coupon -0,065 1,691 0,0595 0,021 0,436 

 Senior Credit 

Yield 

(Senior Credit 

Yield) ² 

Intercept  R² F Test 

MCB Coupon 0,088 0,887 0,055 0,089 0,028 

 Senior Credit 

Spread 

(Senior Credit 

Spread )² 

Intercept  R² F Test 

MCB Implicit 

Spread 

0,255 -1.862 0,0154 0,032 0,279 

 Dividend Yield (Dividend Yield) ² Intercept  R² F Test 

MCB Implicit 

Spread 

0,329* -0,865 0,0130 0,199 0,003 

 Dividend Yield (Dividend Yield) ² Intercept  R² F Test 

MCB Implicit Yield 0,234 0,517 0,0259 0,21 0,002 

 Senior Credit 

Yield 

(Senior Credit 

Yield) ² 

Intercept  R² F Test 

MCB Implicit Yield 0,145 1,788 0,023 0,304 0,003 

 Senior Credit 

Yield Inv Grade 

(Senior Credit 

Yield Inv Grade) ² 

Intercept R² F Test 

MCB Implicit Yield 

Inv Grade 

1,003** -8,294 0,013 0,136 0,024 

 Senior Credit 

Yield SubInv 

Grade 

(Senior Credit 

Yield SubInv 

Grade) ² 

Intercept  R² 
F Test 
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MCB Implicit Yield 

SubInv Grade 

0,119 2,11 0,0209 0,378 0,000 

 Dividend Yield 

Inv Grade 

(Dividend Yield 

Inv Grade) ² 

Intercept  R² F Test 

MCB Implicit Yield 

Inv Grade 

0,295 -0,017 0,0216 0,3048 0,0001 

 Dividend Yield 

SubInv Grade 

(Dividend Yield 

SubInv Grade) ² 

Intercept  R² F Test 

MCB Implicit Yield 

SubInv Grade 

0,163 3,256 0,0244 0,2067 0,069 

 Value Call Spread (Value Call Spread) ² Intercept  R² F Test 

MCB Implicit Spread  -0,16 -13,92 0,0976 0,072 0,056 

Significance ***p<0.01; **p<0.05; *p<0.1 

 

I used the quadratic model     Y = α1 + β
1 
X +  β

2
X2 and performed the regressions 

per dependent and independent variable. 
 

 

TableA4. Summary of Quadratic Regressions between Model Variables and Arbitrage Investors27 

Dependent 

Variables 

Proportion of 

Shorts 

(Proportion of 

Shorts) ² 

Intercept  R²      F Test 

MCB Implicit 

Spread 

-0,197* 0,038 0,027 0,1553 0,0017 

 Senior Credit 

Yield Inv Grade 

(Senior Credit 

Yield Inv Grade) ² 

Intercept  R² F Test 

MCB Implicit 

Spread Inv Grade 

-0,35** 0,117 0,030 0,361 0,0002 

 Senior Credit 

Spread SubInv 

Grade 

(Senior Credit 

Yield SubInv 

Grade) ² 

Intercept  R² F Test 

MCB Implicit 

Spread SubInv 

Grade 

0,082 -0,0955 0,0189 0,049 0,42 

Significance ***p<0.01; **p<0.05; *p<0.1 
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Table A4. Value of Implicit Options in the Dataset 28 

 

 

 

 

 

Issuer Name Issue Desc Facial Coupon Vol ATM Value Implicit Options Initial Premium

Axa AXASA 7.25 05/15/21 7,25% 17,7% 6,3% 117,50%

Sempra Energy SER US SER 6 01/15/21 6,00% 17,4% 7,4% 122,50%

Vistra Energy Corp VST  7 07/01/19 7,00% 32,5% 0,0% 100,00%

BUMI BUMIIJ 6 12/11/24 6,00% 89,0% 2,9% 130%

Volcan Hlngs on Anglo American VLCHLD 3.875  10/10/20 3,88% 35,0% 4,6% 110%

Crown Castle CCI 6.875 08/01/20 6,88% 19,2% 6,9% 120%

Stanley Black&Decker SWK 5.375 05/15/20 5,38% 21,6% 7,5% 117,50%

Becton Dickinson BDX 6.125 05/01/20 6,13% 20,5% 7,7% 120%

Golden Close Maritime GOLDCL 0 03/29/22 0,00% 67,0% 0,0% 100%

Volcan Hlngs on Anglo American VLCHLD 4.125 4/11/20 4,13% 41,2% 5,2% 110%

Hochdorf HOCNS· 3.5 03/30/20 3,50% 27,0% 0,0% 100%

Virtus Investments Partners VRTS 7.25 02/01/20 7,25% 45,3% 8,1% 120%

Parker Drilling PKD 7.25 03/31/20 7,25% 72,0% 5,8% 115%

Unicredit UCGIM 0 12/15/19 0,00% 44,0% 0,0% 100%

Rexnord Corp RXN 5.75 11/15/19 5,75% 32,5% 9,4% 120%

Envision Healthcare EVHC 5.25 07/01/17 5,25% 45,7% 8,6% 122,50%

Bayer BAYNGR 5.625 11/22/19 5,63% 25,1% 8,9% 120%

DTE Energy DTE 6.5 10/01/19 6,50% 18,0% 7,7% 125%

Great Plains EVRG 7 09/15/19 7,00% 20,0% 6,6% 120%

Dominion Energy D 6.75 08/15/19 6,75% 17,2% 7,3% 125%

Rayonier Adv Materials RYAM 8 08/15/19 8,00% 64,0% 10,3% 117,50%

Nextera Energy NEE 6.123 09/01/19 6,12% 17,4% 7,7% 125%

Belden BDC 6.75 07/15/19 6,75% 42,7% 6,0% 110%

Dynegy DYN 7 07/01/19 7,00% 53,8% 12,9% 122,50%

MTS Systems MTSC 8.75 07/01/19 8,75% 33,9% 6,7% 125%

Mand Exchang Trust on BABA METUSA 5.75 06/01/19 5,75% 32,9% 7,6% 117,50%

Vodafone VOD 2 02/25/19 2,00% 25,5% 0,0% 100%

Vodafone VOD 1.5 08/25/17 1,50% 25,7% 0,0% 100%

Hess Corporation HES 8 02/01/19 8,00% 50,0% 9,5% 117,50%

Uniti Group UNIT 3 05/01/24 3,00% 34,2% 0,0% 100%

Teva TEVA 7 12/15/18 7,00% 23,7% 9,4% 120%

Black Hills BKH 7.75 11/01/18 7,75% 28,6% 6,7% 117,50%

Stericycle SRCL 5.25 09/15/18 5,25% 24,3% 10,8% 125%

Nextera Energy NEE 6.371 09/01/18 6,37% 19,3% 7,2% 120%

WPX Energy WPX 6.25% 07/31/18 6,25% 56,6% 8,1% 120%

Frontier Communications FTR 11.125 06/29/18 11,13% 42,3% 6,5% 117,50%

Anadarko Apc APC 7.5 06/07/18 7,50% 32,4% 10,1% 120%

America Movil on KPN AMXLMM 5.5 09/17/18 5,50% 25,6% 10,1% 128%

Anthem INC ANTM 5.25 05/01/18 5,25% 23,3% 9,9% 130%

American Tower AMT 5.5 02/15/18 5,50% 23,4% 8,4% 120%

Allergan AGN 5.5 03/01/18 5,50% 15,6% 9,2% 122,50%
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Issuer Name Issue Desc Facial Coupon Vol ATM Value Implicit Options Initial Premium

Southwestern Energy SWN 6.25 07/15/18 6,25% 44,6% 7,6% 117,50%

T Mobile US TMUS 5.5 12/15/17 5,50% 28,4% 11,5% 120%

Kindred Healthcare KND 7.5 12/01/17 7,50% 40,4% 7,8% 117,50%

William Lyon Homes WLH 6.5 12/01/17 6,50% 39,9% 9,1% 117,50%

McDermott Intl MDR 6.25 04/01/17 6,25% 37,3% 9,9% 122,50%

Post Holdings POST 5.25 06/01/17 5,25% 28,8% 8,1% 122,50%

Telefonica TELEFO 4.9 09/25/17 4,90% 19,2% 9,8% 122,50%

Tyson Foods TSN 4.75 07/15/17 4,75% 27,8% 9,1% 125%

Telefonica on TIM TELEFO 6 07/24/2017 6,00% 35,1% 9,2% 120%

Stanley Black&Decker SWK 6.25 11/17/16 6,25% 24,7% 7,4% 122,50%

Telecom Italia TIM TITIM 6.125 11/15/16 6,13% 39,1% 11,2% 122,50%

Crown Castle CCI 4.5% 11/01/16 4,50% 25,6% 9,8% 125%

Banco Sabadell SABSM  5  10/28/17 5,00% 35,6% 13,4% 145%

Maiden Holding MHLD 7.25 09/15/16 7,25% 21,5% 7,8% 125%

Nextera Energy NEE 5.799 09/01/16 5,79% 20,1% 6,3% 120%

Adler Real Estate ADLERR 6 06/30/17 6,00% 58,0% 4,9% 110%

Intelsat I 5.75 05/01/16 5,75% 38,0% 8,5% 122,5%

Arcelor Mittal MTNA 6 01/15/16 6,00% 36,6% 10,1% 125%

Volkswagen VW 5.5 11/09/15 5,50% 29,3% 8,3% 120%

Genesee Wyoming GWR 5 10/01/15 5,00% 29,7% 11,1% 125%

Nextera Energy NEE 5.889 09/01/15 5,89% 15,6% 6,9% 120%

Beazer Homes BZH 7.5 07/15/15 7,50% 80,0% 9,9% 122,5%

United Technologies UTX 7.5 08/01/15 7,50% 30,0% 11,0% 132,50%

Nextera Energy NEE 5.599 06/01/15 5,60% 15,6% 6,3% 120%

Hochdorf HOCNS· 3 05/30/16 3,00% 37,0% 5,0% 113%

PPL Corporation PPL 8.75 05/01/14 8,75% 26,0% 6,1% 122,50%

Goodyear Tyre&Rubber GT 5.875 04/01/14 5,88% 47,0% 11,4% 125%

Metlife MET 5 10/08/14 5,00% 30,4% 8,5% 125%

Unisys Corp UIS 6.25 03/01/14 6,25% 40,5% 12,4% 122%

molycorp MCP 5.5 03/01/14 5,50% 91,0% 6,2% 120%

Hovnanian HOV 7.25 02/15/14 7,25% 63,0% 12,1% 122%

Nielsen Holdings NLSN 6.25 02/01/13 6,25% 31,8% 7,4% 120%

Cemex CEMEX 10 11/28/19 10,00% 81,0% 0,0% 100%

Banco Popular POPSM 7 11/25/15 7,00% 37,0% 0,0% 100%

Caixabank CABKSM 7 06/30/15 7,00% 25,0% 0,0% 100%

Bankinter BKTSM 7 05/11/14 7,00% 28,0% 0,0% 100%

Cliffs Natural Resources CLF 7 02/01/16 7,00% 38,5% 8,7% 122,50%

Nextera Energy NEE 7 09/01/13 7,00% 21,0% 7,7% 125%

Apache Corporation APA 6 08/01/13 6,00% 35,6% 9,5% 124%

PPL Corporation PPL 9.5 07/01/13 9,50% 25,0% 6,8% 120%
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