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Executive Summary 
Using data from the Danish manager Capital Four Management, we study the spread determinants of two 

types of European High Yield bonds. We firstly test the possible use of bond characteristics and accounting 

variables as a way of explaining spreads (and thereby pricing) of standard high yield bonds using OLS 

regression techniques and a set of 518 observations. We secondly discuss the recent increase in the 

issuance of contingent convertible (CoCo) bonds in the European High Yield Market and attempt to 

estimate the spread determinants of these with a focus on CoCo specific risk determinants that are special 

to these bonds.    

 

On an overall level, our models are quite successful in the sense that they can explain most of the variation 

in spreads. Our model of standard high yield bonds are able to explain up to 73% of the variation in 

spreads. We furthermore show that both bond characteristics and accounting variables are useful tools in a 

spread model. The bond characteristics alone can explain an impressive 46% of the variation in spreads, 

while the accounting variables alone explain 35% of the variation. Our model of spreads of CoCo bonds 

turns out to be even more effective and is able to explain 74% of the variation in spreads.  

 

From our sample of standard high yield bonds we are able to show that credit risk indeed have an effect on 

the spread. Using accounting variables as proxies for credit risk, we find that most of these variables 

behave as one would expect them to according theory. We also find that bond characteristics can have a 

significant effect on spreads, as these also affect credit risk. Lastly, our results show a negative effect of 

issue size, which could indicate that liquidity risk is also a factor in the spread determination of high yield 

bonds, such that smaller issues have higher liquidity risk, and hence higher spreads.  

 

Our analysis of CoCo bonds shows that the spreads of CoCo bonds do not only depend on the overall credit 

risk of the bank, but also on CoCo specific risk that are only present in CoCo bonds. Our findings first of all 

suggest that CoCo bonds become more risky (trade at a higher spread), the closer the bank’s capital ratio is 

to the trigger level. We furthermore find that the spread of a CoCo bond depends negatively on the amount 

of capital a bank is able to generate internally (as opposed to using the capital markets), as this lowers 

trigger risk. Unfortunately, we are not able to show that coupon deferral risk has an effect on CoCo 

spreads, although this should be the case. We suggest that this is due to difficulties in measuring this risk.  

Lastly, we find that CoCo bonds issued in USD have a significant lower spread than CoCo bonds issued in 

EUR. This effect is definitely not non-negligible as the average discount on USD CoCo bonds is 105 bps. We 

discuss various explanations for this finding.   
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Introduction 

This Master’s thesis deals with the spreads of companies issuing bonds in the European high yield market. 

We seek to explain the determinants of the pricing of such bonds using multiple regression techniques, and 

to find a useful way to model spreads that will allow for a valuable application to an analysis of the drivers 

of differences in spreads for issuers in the European high yield market.  

Using data from the Danish investment manager Capital Four Management1, we study the spread 

determinants of two types of European high yield bonds. We firstly test the possible use of accounting 

variables and bond characteristics as a way of explaining risk determinants (and thereby spreads) of 

standard2 high yield bonds using OLS regression techniques and a set of 518 observations. We secondly 

discuss the recent increase in the issuance of contingent convertible (CoCo) bonds in the European high 

yield market and attempt to estimate the spreads of these with a focus on the CoCo specific risk 

determinants that are distinctive to these bonds. 

The European high yield market for corporate bonds has gone through a rapid and strong development 

over the past 15 years. From being a small niche market centered around a single industry, the market 

today provides capital to companies across all industries, and has become of an important size (678 billion 

EUR as of April 2015). This current size of the European high yield market indicates that the European high 

yield market should no longer be thought of as a niche market servicing only a few risky projects.   

From the point of high yield investors, however, the market has also become increasingly complex and 

difficult to keep track of. Most standard high yield bonds are analyzed based on the same key variables, 

although there might be some differences from industry to industry. However, the Financial Crisis of 2008 

introduced the bonds of large European banks to the high yield market, which means that bonds issued by 

banks are now roughly 25% of the most commonly used European high yield index3. These banks are very 

different from standard high yield bond issuers, and high yield investors have therefore had to become 

familiar with an entirely new segment within the European high yield market. Furthermore, starting in 

2013, the Basel III regulation has led many of these banks to issue Contingent Convertible Bonds (CoCo 

bonds). This has made the analysis of part of the European high yield market even more sophisticated, as 

this has introduced bonds with option features that were not previously a part of the high yield market. For 

a money manager in European high yield, it is therefore no longer sufficient to understand and specialize in 

                                                           
1 Capital Four Management is a Danish investment manager focused on the European high yield market. 
2 We define standard high yield bonds as regular bullet bonds issued by a non-financial company (i.e. not a bank or 
insurance company) excluding hybrid and convertible bonds. 
3 The HPC0 index. The full name is: Merrill Lynch European Currency High Yield Constrained Index, 3% Capped. 
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standard high yield bonds. This manager must now also have expertise within bank regulation, bank 

analysis, and convertible bonds, in order to understand what drives the spreads of bonds issued by banks.  

While there has been a lot of literature looking at the investment grade market, the European high yield 

market has received less attention. This is undoubtedly due to the smaller size of the market and the fact 

that data on the market is much harder to collect, as roughly 90% of the companies in our sample are 

privately owned. Most previous studies of the high yield market are macro studies looking at how general 

economic variables affect the price level of the market. Examples of such studies are Reilly, Wright, and 

Gentry (2010), and Fridson and Jonsson (1995). A few studies such as Fridson & Garman (1998) also 

attempt to analyze the pricing of high yield bonds using some micro variables. However, they are limited to 

the use of bond characteristics and ratings, as they do not have access to accounting data. 

This study attempts to look at the determinants of spreads of European high yield bonds using both bond 

characteristic and accounting variables as explanatory variables. We have not been able to identify any 

previous studies using this method, which is probably due to the difficulties in accessing such data. The 

main purpose of our study is to see whether it is possible to explain variations in spreads of European high 

yield bonds using accounting variables and bond characteristics in econometric models, and to come up 

with useful models for this. However, the purpose is not necessarily just to come up with a good model for 

predicting. Rather we also seek to explain and quantify where the risk, and thus the spread compensation, 

comes from in terms of accounting variables and bond characteristics.  

We consider two types of bonds in turn, as the pricing methods of these in principle should differ. We first 

look at standard high yield bonds. Secondly, we also look at the newer CoCo bonds and attempt to show 

empirically what factors investors look at when evaluating the spread of such bonds, and if it is possible to 

identify specific risk compensation related to the additional risk embedded in these bonds.  

The study of the European high yield market that we undertake should be of interest for several reasons. 

First of all, the data we have access to is rather unique because it covers financial information for both 

private and public companies, where data for the private companies is in many cases only available to 

investors. Secondly, the distinctiveness of the data also means that very few, if any, previous studies have 

attempted to do the same analysis for the European high yield market. Thirdly, a study of the spread 

determinants of high yield bonds should be interesting as the current low interest rate regime leads 

investors to search for yield in new markets such as the European high yield market. There are also reasons 

why a similar study of the growing CoCo market should be interesting. First of all, the CoCo segment of the 

European high yield market is the youngest and fastest growing segment, which means that very little 

research has so far been done on these bonds. Secondly, there currently exists no generally accepted 
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pricing methods for CoCo bonds. An empirical study of the spread determinants could help researchers by 

identifying risks that are particularly important in a pricing model. 

The rest of this thesis is structured in the following way. The first section introduces the European market 

for high yield bonds. The second section firstly introduces the standard high yield bond. It secondly outlines 

credit related theory associated with the pricing of such bonds. We first discuss how to measure different 

types of risk compensations and suggest that accounting variables and bond characteristics are suitable for 

this. Finally, we take a brief look at relevant previous empirical literature. The third section presents the 

empirical estimation using a sample of standard high yield bonds. We first discuss data collection and 

present the data, before we turn to the results of the regression models and robustness tests. In the fourth 

section, we introduce the CoCo bond. We first describe the regulatory environment that have given rise to 

the increase in CoCo bonds. We then describe the special features of the bonds and identify CoCo specific 

risk factors. We then suggest a method of measuring variations in the different risk factors. Finally, we 

empirically test whether we can identify the effect of these risk factors on the spread. Section five 

concludes on our findings.  

Problem Statement 
1) What characterizes the European high yield market and how has it developed over the past 10 years? 

2) What factors determine the differences in spreads of standard European high yield bonds and how can 

accounting data and bond characteristics be used to explain differences in spreads in an econometric 

model? 

3) What are CoCo bonds and what role do they play in the Basel III regulation of banks? What is the 

reasons for the large increase in the use of these bonds? How can a model be designed to explain the 

differences in spreads of CoCo bonds and is it possible to identify CoCo specific risk special to these 

bonds? 
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The European High Yield Market 
The European high yield market is a relatively young and small market compared to the rest of the debt 

capital markets. The high yield market consists of corporate debt with a credit rating below investment 

grade. This corresponds to a credit rating of BB+ or below.  The first European high yield issues were done 

in the late 1990’s and were primarily concentrated on the telecommunications and media industry (Phillips, 

2013). In 1998, there was only around 5 billion EUR of European high yield debt outstanding. Most of these 

first issues ended up defaulting. However, the European high yield market has been one of the fastest 

growing parts of the debt markets ever since. During the early and mid-2000’s, the high yield market 

benefited strongly from the LBO wave, and the European high yield market reached 84 billion EUR in 2003 

(Stone Harbor). The Financial Crisis subsequently brought the market to a complete stop and there was not 

a single new issue in 2008.  

However, the increased reluctance of banks to finance corporations after the Financial Crisis brought new 

growth to the market. This led European corporations to shift away from bank financing and turn to the 

debt capital markets instead (Barley, 2013). This development meant that the European high yield market 

reached 239 billion EUR at the end 2012. From here, the European high yield market has continued its 

strong growth, and as per the end of April 2015, the market stands at a value of approximately 678 billion 

EUR (BoA Merrill Lynch). Figure 1 graphically shows the development in the size of the market. 

Figure 1 – Size of the European High Yield Market 

 

Source: BoA Merrill Lynch, Capital Four Management. As of the end of April 2015. 
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In Figure 1, Original Issues refers to issues originally issued with a bond rating classifying a bond as high 

yield debt (BB+ or lower) that is still rated as high yield. Fallen Angels refers to issues originally issued with 

an investment grade rating that were subsequently downgraded to a high yield rating by at least two rating 

agencies. A recent example of this is the bonds of British retailer Tesco, which were downgraded to high 

yield in the spring of 2015 (Smith and Mayre, 2015). Lastly, FRNs refer to floating rate high yield bonds, 

which are still a smaller part of the market.  

As can be seen from the figure above, much of the growth in the last couple of years has come from 

original issues. This illustrates the increased dependence of European corporations on the debt markets in 

their financing decisions. It can also be seen that the increase in Fallen Angels seems to be highly correlated 

with the performance of the general economy. This is hardly surprising, and much of the increase in the 

level of Fallen Angels have been due to downgrading of banks following the Financial Crisis (Phillips, 2013). 

When it comes to risk, the high yield market is in general very different to the investment grade market, 

especially with respect to credit risk. On a general level, credit risk is not as big a concern in the investment 

grade market due to the lower default rates. In the high yield market, default rates are much higher and a 

constant threat to investors. The fact that credit risk is much more of a threat in the high yield market is 

also indicated by historical default rates. Since 1980, the highest annual default rate in the investment 

grade market is 0.42% (2009), while the same number for the high yield market in 2009 was 11.05% 

(Standard and Poor’s, 2014). Default rates in the high yield market have historically been very cyclical with 

some periods experiencing very high default rates while others have been calm. Figure 2 shows the 

historical trailing twelve months default rate for the global high yield market.  

Figure 2 – Historical Annual and Cumulative Default Rates 

 

Source: BoA Merrill Lynch. As of the end of January 2015.  
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As can be seen from Figure 2, default rates of high yield bonds are very volatile and might be as high as 10-

15% on an annual basis. These peaks in default rates seem to correlate with the general economic 

environment such that default rates are high when companies are facing tougher market conditions. 

However, high yield default rates are in general in the single digit range, and the historic long-term default 

rate is somewhere around 4.5% (BoA Merrill Lynch). The conclusion from this is that investors in European 

high yield bonds face significant credit risk and should be compensated for this.  

This naturally means that high yield bonds should also have a larger spread than that of investment grade 

bonds. This has also been the case historically. Figure 3 shows the historical option adjusted spreads (OAS)4 

of the HPC0 European high yield index, the ER00 European investment grade index, and the corresponding 

historical default rates. 

Figure 3 – Historical OAS Spreads and Default Rates 

 

Source: BoA Merrill Lynch, Moody’s, Credit Suisse, and Bloomberg.  

The left hand side shows the historical OAS spreads for both of the indices. As can be seen, the high yield 

spreads have historically been rather high and much higher than the spread of investment grade issues. 

This most likely reflects the significant and much larger credit risk of the issues of high yield companies. The 

right hand side shows the annual default rate for the high yield bonds. From Figure 3, it is interesting to see 

                                                           
4 The Option Adjusted Spread (OAS) is typically the normal spread on a fixed income security adjusted for any 

embedded options. In the case of the high yield market, there is typically some degree of prepayment risk on the 
investor’s side, since many of the bonds are callable by the issuer at some specific dates.  
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how there seems to be a close positive correlation between spreads and default rates. This, again, points to 

the fact that investors seem to be aware of the credit risk and demand a corresponding credit risk premium 

depending on the expected loss due to defaults. This expected loss due to defaults, in turn, seems to be 

varying over time.  

European High Yield from an Academic Perspective 
Several aspects of the European high yield market make it interesting from an academic point of view. First 

of all, the literature on the European high yield market is very scarce from an empirical point of view. This is 

undoubtedly due to the youth of the market and its comparatively small size to the investment grade 

market, where numerous studies exists (See Longstaff, Mithal, and Neis, 2005; Lin, Wang, and Wu, 2011; 

Huang and Huang, 2003). Additionally, it is much more difficult to get hold of data on high yield companies 

as most of these are privately owned. Our access to this kind of data therefore provides a rare opportunity 

to look at a market that has not yet received as much attention, but which will surely become more 

important in the future due to its rapid growth and increasing importance in the financing decisions of 

European firms. 

Secondly, from a theoretical point of view, we already know most of the things that should determine the 

pricing of standard high yield bonds. These are factors determining credit- and liquidity risk of a bond. From 

this view, an empirical test of these risk determinants is interesting, as it should tell us how much of the 

pricing that can be explained by such factors, and which factors that are significant in the pricing. On the 

other hand, we have very limited theoretical knowledge of how to price a CoCo bond, which makes these 

bonds interesting from an academic point of view as well.  

Thirdly, the European high yield market has performed well in terms of cumulative returns over the last 10 

years. Figure 4 below shows the return of European high yield compared to other selected asset groups 

since 2002. 
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Figure 4 – Cumulative Return of Selected Indices  

 

Source: Bloomberg, Capital Four management.  

Note: The following indices has been used: European Equities: MSCI GDDLE15 Index, Hedge Funds: HFRX Global Hedge Fund Index, German Gov. 

Bonds: JHUCGE Index, and Cash 3M Euribor: JPCAEU3M Index. The high-yield fund is Nordea European High Yield Bond Fund. 

As can be seen from this figure, European high yield outperformed the other asset classes since 2002. Part 

of this is undoubtedly not due to astronomical returns from high yield, but due to the fact that most other 

asset classes saw relatively low returns over this period. However, it should still be interesting, from an 

empirical point of view, to look at the drivers of the returns to an asset class that has done so well over the 

past ten years5.  

European High Yield after the Financial Crisis 
As can be seen in Figure 1, the last couple of years have resulted in strong inflows into the European high 

yield market. At the same time, the European economy is experiencing a low interest environment with 

yields on some government bonds being negative6. It is most likely that the large increase in the size of the 

                                                           
5 We are aware that other asset classes might have performed better and that the returns in the figure does not 

reflect the risk of the investment (i.e. returns are not risk-adjusted). The purpose of the figure is not to say that 
European high yield has been superior to other asset classes, or that it is likely to perform well in the future. Rather, 
the purpose is to illustrate that European high yield has done relatively well with respect to absolute returns. 
6 As of February 2015 
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Figure 5 – Financials in European High Yield 

European high yield market is due to a combination of several factors. We already mentioned that 

European banks have been increasingly reluctant to finance private companies following the Financial 

Crisis. This is most likely due to the Basel III regulation of banks that require these to increase their capital 

ratios. This means that many banks can no longer take the same amount of risk as they could earlier. At the 

same time, interest rates have decreased to near record lows across most European economies. These two 

things taken together could make it increasingly favorable for European private companies to finance 

themselves through the European high yield market.  

As the European high yield market has grown, the type of companies obtaining financing through this 

market has also changed. One noteworthy change is that financial companies such as banks and insurance 

companies have become large issuers of high yield debt and an integrated part of the market. Figure 5 

below shows the HPC0 high yield index split on non-financial companies and financial companies (banks, 

insurance, and financial services) in 2008 and 2014 respectively. As can be seen from the figure, financials 

were only 6% of the index in 2008, while this has increased significantly to 29% in 2014. At the same time, 

the size of the index also increased considerably, which means that the par value of bonds classified as 

financials in the index has gone from 6 billion EUR in 2008 to 92 billion EUR in 2014. 

 

 

 

Source: BoA Merrill Lynch 

Banks are by far the largest part of the Financials segment. Figure 6 below shows the composition of issuers 

within the Financials classification. As can be seen from the figure, almost 87% of the par value in the 

Financials classification is banks. This means that banks in the HPC0 index alone has 80 billion EUR of high 
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yield debt outstanding as of the end of 20147. This is roughly 25% of the index, meaning that one in four 

high yield issues is from a bank.   

Figure 6 – Split of the “Financials” Segment (2014) 

 

Source: BoA Merrill Lynch 

The growth of especially banks as issuers in the market is surely a result of the Financial Crisis and the 

ensuing tightening of oversight and regulation of banks. Many banks suffered enormous losses during and 

after the Financial Crisis. This meant that many banks saw their credit rating deteriorate to a point where 

they entered the high yield space (Phillips, 2013). This is also illustrated in Figure 1. The increase in Falling 

Angels from 2008 to 2009 and again from 2011 to 2012 was mostly banks downgraded to high yield status. 

Many of these banks have remained high yield issuers because the rating agencies have subsequently 

tightened their rating procedures.  

Additionally, the introduction of the Basel III bank regulation has forced many banks to access the capital 

markets due to a lack of sufficient capital. Under the Basel III rules, banks are required to hold much more 

capital than previously (European Commision). The need for capital has led to a large increase in issuance 

of CoCo bonds, since these bonds can be used to fulfil part of a bank’s capital requirements. Furthermore, 

these bonds are often cheaper than equity and thus give the banks an opportunity to raise capital at a 

lower cost. CoCo bonds are deeply subordinated and therefore receive ratings that put them in the high 

yield market. They come with embedded options, which are often not to the benefit of investors. We shall 

have more to say about the technicalities of CoCo bonds later in this thesis.  

                                                           
7 The HPC0 index does not include CoCo bonds. If these bonds where included, banks would represent a larger fraction 
of the index. 

Banks, 86.8%

Insurance, 3.6%

Financial 
Services, 9.6%
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Given that regular bank bonds are almost 25% of the index, one might ask why we focus on CoCo bonds 

rather than regular bank bonds in the second part of this thesis. There are several reasons for this. First of 

all, there are more than 100 billion EUR of CoCo bonds outstanding as of March 2015. Furthermore, 

Citigroup estimates that this will grow to roughly 250 billion EUR in the coming years, mostly due to 

regulatory requirements (Donnellan, 2014). Thus, the CoCo segment of the market will become a significant 

part of the high yield market and would be a larger fraction of the index than standard bank bonds if CoCo 

bonds were included (which they are currently not). Secondly, the CoCo segment is growing much faster 

than the market for regular bank bonds. In addition, they are much less understood. This, coupled with 

their distinctive design, makes them interesting from an academic point of view. Thirdly, in order to 

understand the risk factors affecting CoCo bonds, one will have to look at many of the same accounting 

variables that would be useful for pricing regular bank bonds and there are therefore some commonalities. 

In the following section, we turn to the first type of bond that we analyze in this thesis, a standard 

corporate high yield bond.  
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Standard High Yield Bonds 
In this section, we present the theoretical framework for the later analysis of standard high yield bonds. We 

first briefly touch upon bond basics and how to price a bond theoretically. In order to price a high yield 

bond, one must consider both the underlying credit quality of the bond, bond liquidity, and bond 

characteristics such as issue size, time to maturity, seniority etc. In the following sections, we first introduce 

considerations in terms of bond characteristics before turning to accounting variables. Finally, we also 

discuss how one can measure the liquidity of a high yield bond.  

Bond Basics 
A bond is a type of debt security issued in order to obtain financing.  The issuer will sell a bond (often 

through a bank) to the lender.  The borrower then receives an immediate cash inflow, but is obliged to 

make regular interest payments8 and must also pay back the principal. This may either be at the maturity of 

the bond or during the life of the bond depending on the type of bond and the contractual terms agreed 

upon. A typical bullet bond makes semi-annual interest payments. This interest payment is some specified 

percentage of the principal (Fabozzi, 2013). A bond might pay either a fixed rate coupon or a floating rate 

coupon. With a fixed rate coupon, the issuer will pay exactly the same coupon rate at each payment date 

throughout the life of the bond.  A floating rate bond, on the other hand, will make interest payments that 

are linked to some reference index such as the LIBOR rate of interest. 

 

Issuers of bonds are plentiful and diverse. On an overall level, one can divide issuers of bonds into three 

large and distinct groups. These are in general: governments, municipalities, and corporations (Fabozzi, 

2013). Within these groups, bonds come in many forms and might differ a lot with respect to coupon 

payments and other terms. Governments and municipalities generally issue bonds to the public in order to 

support spending and keep the functions of the government running. Corporations, on the other hand, 

have a more commercial focus. These might issue bonds to finance investment projects, to refinance 

already existing bonds, or to restructure their capital structure. In general, the largest difference between a 

government bond and a corporate bond is that the corporate bond will have some degree of credit risk, 

whereas the government bond will be considered close to risk-free in most developed markets9. Our focus 

is primarily on one specific type of bond, a standard high yield bond issued by a corporation. In the next 

section, we introduce this type of bond. 

                                                           
8 One exception would be a zero-coupon bond, which do not make regular interest payments.  
9 This is a simplification since the government bonds of some developed countries is not risk-free. However, Treasury 
Bonds, German Bunds or Danish government bonds should all be a fair approximation to a risk-free investment.  
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The Corporate High Yield Bond 
In the following, we attempt to introduce the structure, terms and rules governing a typical corporate high 

yield bond issued in Europe. This, however, does not mean that all high yield bonds conform to this 

description.  

A bond is defined as a high yield bond, when its credit rating is BB+ or lower, which means that it is a bond 

of relatively low quality and with a relatively large probability of default compared to AAA rated bonds. The 

higher credit risk of high yield bonds means that it is more expensive for the issuers to borrow. This means 

that high yield bonds often carry a higher coupon than investment grade bonds (hence the name). The 

coupon is, in most cases, a fixed rate, although floating-rate bonds are becoming more common as seen in 

Figure 1. By the end of 2014, roughly 3.1% of issues were floating-rate bonds10. Almost all high yield bonds 

are issued as bullet bonds, meaning that the entire principal of the loan is paid at maturity (or at a call 

date), while interest is paid semi-annually. High yield bonds are typically intermediate-term bonds. The two 

most common maturity profiles are 5-year issues or 7-year issues. High yield bonds often also have 

different kinds of covenants limiting what the owners of the company can do. The most common covenants 

limit the leverage of the company or puts restrictions on cash spending or dividends. We will provide 

further examples of covenants later in this thesis. Another well-known fact about high yield bonds, is that 

they are often issued by highly levered firms. This is confirmed by our sample of bonds, as the average 

company has debt equaling 4.3 times its EBITDA.   

In the following section, we explain how to theoretically price a bullet bond. We first briefly show how to 

price such a bond with no risk of default. We then proceed to corporate bonds, such as high yield bonds, 

that are not free of defaults. 

Pricing a Fixed Rate Bullet Bond 
In this section, we deal with the pricing of a fixed rate bullet bond, as this is most similar to our standard 

high yield bonds. Pricing a basic bullet bond is rather simple in the case where the bond pays a fixed rate 

and is risk-free, as one can simply discount the coupons and principal using a discounted cash flow 

approach. In this case, the formula for pricing a bond is:  

𝑃 = ∑
𝐶

(1 + 𝑌𝑇𝑀)𝑡
+

𝐹𝑉

(1 + 𝑌𝑇𝑀)𝑛

𝑛

𝑡=1

 

                                                           
10 To calculate this we looked at the number of floating-rate issues in the HPC0 index compared to the total issues in 
the index.  
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In this equation, P is the price of the bond, C is the regular coupon payment of the bond, FV is the face 

value, n is equal to the maturity of the bond in years, and YTM (yield to maturity) is the effective risk-free 

interest rate.  

In reality, however, the unknown in the equation above will not be the price, since this can be observed in 

the market. Instead, the unknown will be the effective interest rate (YTM). This rate can be backed out of 

the equation, since there will only be one effective interest rate that makes the discounted cash flows 

equal to the price observed in the market for a fixed rate bullet bond. In the case of a risk-free bond, the 

only relevant factor affecting the YTM is the risk-free rate (assuming that the bond is perfectly liquid).  

This thesis, however, deals with the spread determinants of high yield bonds. These bonds are not risk-free 

investments. In order to price a high yield bond, more factors go into the determination of the effective 

interest rate. Corporations sometimes default, and it is therefore not certain that an investor will get a 

positive return. This means that investors will demand an expected return that is higher than on a similar 

risk-free bond. Consequently, the YTM must be higher than on a risk-free bond. This fact leads to the credit 

spread, if one again assumes that the bond is perfectly liquid.   

The credit spread11 of a corporate bond is the effective interest rate on such a bond above the effective 

interest rate of a relevant government bond with approximately the same maturity. A credit spread 

between the government curve and corporate bonds will naturally exist if investors in such bonds find that 

they are more risky than holding government bonds. This leads them to demand a higher return. While this 

credit spread might be rather small for investment grade corporate bonds, it is often significant for high 

yield bonds, as was shown in Figure 3. We define the credit spread on a corporate bond as the effective 

interest rate on the bond, less the applicable risk-free interest rate given the time to maturity of the bond: 

𝐶𝑟𝑒𝑑𝑖𝑡 𝑆𝑝𝑟𝑒𝑎𝑑 = 𝑌𝑇𝑀 − 𝑅𝑓  

On a general level, high yield bonds are not perfectly liquid and the credit spread should therefore be 

determined both by credit risk and liquidity risk (Fabozzi, 2013). The equation above also shows that the 

spread of a bond should not be affected by interest rate movements, but by changes in credit- and liquidity 

risk. If one defines the credit spread as the sum of the credit- and liquidity risk, the yield to maturity of a 

corporate bond can be decomposed into the following factors: 

𝑌𝑇𝑀 =  𝑅𝑓 + 𝐶𝑟𝑒𝑑𝑖𝑡 𝑅𝑖𝑠𝑘 + 𝐿𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦 𝑅𝑖𝑠𝑘 

                                                           
11 In this thesis “credit spread” and spread should be understood as the same thing. While “credit spread” is the 
formal name, we prefer “spread” for simplicity and to avoid confusion with “credit risk”. 
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In the equation above, the risk-free rate is the sole determinant of the return on a risk-free bond (assuming 

it is hold to maturity). The two following terms in the equation are both factors that result in additional 

yield on a high yield bond. These factors make up the credit spread on a high yield bond, such that the total 

YTM less the risk-free rate gives the credit spread.  

Adding the factors of the credit spread to the equation for the price of a fixed-rate bullet bond, one gets: 

𝑃 = ∑
𝐶

(1+[𝑅𝑓+(𝐶𝑟𝑒𝑑𝑖𝑡 𝑅𝑖𝑠𝑘+𝐿𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦 𝑅𝑖𝑠𝑘)])𝑡
+

𝐹𝑉

(1+[𝑅𝑓+(𝐶𝑟𝑒𝑑𝑖𝑡 𝑅𝑖𝑠𝑘+𝐿𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦 𝑅𝑖𝑠𝑘)])𝑛
𝑛
𝑡=1   

Thus, the price of high yield bonds should be driven by changes in the general interest rate environment, 

and changes in credit- and liquidity risk for the individual issues. To explain the factors that affect the 

spreads of European high yield bonds, we will therefore have to focus on bond characteristics and 

accounting variables that affect credit risk and liquidity risk. We discuss this in the following sections.   

Credit Risk 
In the following sections, we first discuss what credit risk is and how to measure this using the expected 

loss. We then turn to our measures of credit risk, which are divided into bond characteristics and 

accounting variables.  

Fabozzi (2013) defines credit risk as “the risk that the issuer of a bond will fail to satisfy the terms of the 

obligation with respect to the timely payment of interest and repayment of the amount borrowed”.  

Clearly, credit risk deals with the likelihood that an issuer will default on its obligation. Since credit risk is a 

large part of the risk of European high yield bonds, a successful model must be able to capture this type of 

risk. A commonly used way of measuring credit risk is to use the expected loss in the case of default.  We 

discuss this in the section below. 

Expected Loss 
Corporate issuers of debt default on their obligations from time to time. This is particularly the case in the 

high yield market, where the long-term average default rate of European high-yield bonds is roughly 4.5% 

per year (Figure 4). 

When a borrower defaults it will stop servicing its debt and the creditors will take over the assets and 

recover what value is left. Very often, this means that the investors holding the company’s bonds will lose 

part of, or the whole of their investment. Investors realize this risk and will price a corporate bond to take 

account of this expected loss (Fabozzi, 2013). An investor in a bond should primarily be concerned with two 

factors: the probability that the underlying company defaults and the expected recovery in such a case. The 
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product of these two factors is called the expected loss on a bond. The following equation gives the 

expected loss on a corporate bond:  

𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝐿𝑜𝑠𝑠 = 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑑𝑒𝑓𝑎𝑢𝑙𝑡 ∙ (100% −  𝑟𝑒𝑐𝑜𝑣𝑒𝑟𝑦 𝑟𝑎𝑡𝑒) 

The recovery rate should be understood as the percentage amount of the investment that the investor can 

expect to get back in case the company defaults. This differs a lot depending on the company. Typically, the 

expected recovery rate will be higher for a company with many tangible assets or where the bond has a 

high priority in the capital structure, while it will be close to zero for companies with mostly intangible 

assets or where the bond has a very low priority. The probability of default should be understood as market 

implied probability of default. In other words, the probability of default is not a realized default probability, 

but a probability implied by the price in the market.   

Multiplying these two factors, the expected loss will then be given as the fraction of the investment that is 

expected to be lost in the event of a default. It should be noted that the expected default is not directly 

given, but implied by the market, and that it is therefore only observable through the market prices and 

thereby reflected in the spreads of our high yield bonds. Thus, what we study is the expected loss implied 

by the market and how this can be captured using different variables.  

As an example, an investor that invests in a company with a 5% market implied probability of default and 

an expected 50% recovery rate will have an expected loss of 2.5% of his investment. The investor will 

therefore demand a spread of 250 basis points (bps) in compensation for the default risk compared to a 

similar risk-free bond12.  

From the equation above it is rather easy to see how the presence of credit risk will affect corporate bonds. 

Since the effective interest rate is linked to the price of the bond, it must follow that a change in the 

implied probability of default or the severity of a default will change the effective interest rate of the bond, 

and thereby the price. This also provides an explanation as to the existence of a spread. In the case of two 

similar bonds, the one with the highest expected loss will have the lowest price, and hence the highest 

effective interest rate and spread. 

Since both the market implied probability of default and the recovery rate differs between companies, it 

should be possible to somehow quantify this difference between the companies and relate it to the 

difference in spreads. When modeling spreads in this thesis, we primarily use two types of data in order to 

capture the probability of default and the expected recovery rate. The first type of data is bond 

characteristics. By bond characteristics, we mean the terms of the bond issue such as time to maturity, 

                                                           
12 Assuming that this is the sole determinant of spreads.  
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priority in the capital structure, size of the issue etc. The second type of data is accounting data. We believe 

that both types of data are important in explaining spreads of high yield bonds. In the following section, we 

elaborate on these two types of data. We firstly discuss structural considerations of high yield bonds, which 

covers most of the bond characteristics. We secondly introduce the accounting variables used in the 

models. A third type of data might also be relevant for the pricing of high yield bonds. This type of data 

would be general market variables that affect the spread levels of the high yield market. As can be seen in 

Figure 3 from the introduction, the general spread of the high yield market is most likely affected by how 

well the general economy is doing. Variables that capture this could therefore be relevant for our analysis. 

We primarily use the spread of a high yield index to capture general market movements in spreads. A 

discussion of this variable is provided in the methodology section. One could also argue that it would be 

relevant to include macroeconomic variables for the countries in which the companies operate. However, 

we shall assume that most of these effects are captured through the accounting variables and the spread 

on the index.  

Structural Considerations 
In this section we introduce and describe the structural features of a bond issue that might affect the 

pricing of a high yield bond.  

Covenants 
Bond covenants are legally enforceable rules that the two parties agree upon at the time of a bond issue. 

Covenants describe what issuers of bonds are required to do, and what they cannot do. Since covenants 

are legally enforceable, issuers must honor them or face some kind of penalty. Covenants are therefore 

restrictions on the management of a bond issuer.  

In the following, we give a brief description of the most common high yield covenants.  

Limitation on Indebtness 

The limitation on indebtness covenant, is probably the most common high yield covenant. The two most 

frequently used ratios for this test is leverage (Net Debt/EBITDA) and the interest coverage ratio 

(EBITDA/Interest expenses). These covenants restrict the issuer from borrowing additional funds if this will 

take the leverage ratio/interest coverage above/below some agreed upon level (Western Asset). For 

example, a debt incurrence test might prevent a company from borrowing if its leverage is above or will get 

above 6 times EBITDA13. 

 

                                                           
13 The debt incurrence test is not breached if the leverage goes above the agreed level due to a decrease in earnings.  
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Limitation on Liens 

The limitation on liens covenant protects a bond’s position in the capital structure (Western Asset). This is 

of course important to investors as these are concerned with the likely recovery in the event of default. The 

covenant works in the way that it restricts the ability of the company to secure future debt using its assets.  

Limitation on Payments 

The limitation on payments covenant restricts potential cash outflows from the company such as dividends, 

acquisitions, or investments (Western Asset). This covenant limits the ability of equity holders to use 

valuable cash at the expense of the bondholders. It thereby protects the asset coverage of the 

bondholders. In some cases, the covenant will set a limit to how much cash the company is allowed to use 

on either acquisitions or on capital expenditures. With respect to dividends, it is most common that the 

covenant restricts the ability of the company to pay out a dividend until leverage (Net Debt/EBTIDA) is 

below some level. In this way, bondholders make sure that equity holders will not pay themselves a large 

dividend, while putting the investment of the bondholders in danger.  

We believe that covenants do indeed have a role as a determinant of spreads of high yield bonds, as these 

acts as guarantees to investors. Chenyang (2005) also shows that spreads decrease with the strength of 

covenant protection and that the difference in spreads between bonds with no covenants and bonds with 

strong covenants can be significant. However, we found it necessary to exclude covenants from our 

analysis. This is primarily because we did not have access to a prospectus for each of the bonds considered 

in the analysis, and we were therefore not able to extract this data for all of the firms considered in our 

analysis.  

Call Provision 

It is quite common for corporate bonds to have a call provision, especially in the European high yield 

market. A callable bond is a corporate bond where a call provision grants the issuer the right to retire the 

bond before maturity. The most common call features for high yield bonds give the issuer the opportunity 

to call the bond either 2, 3 or 5 years after issuance. In the case where the issuer calls the bond, investors 

will be paid par value as a minimum, but can be paid more than par value depending on the contract.  

From the investor’s point of view there are at least three disadvantages to a call provision (Fabozzi, 2013). 

First, the prepayment risk means an uncertainty as to when the cash flows will occur. Secondly, since it 

often makes sense for the issuer to call the bond when interest rates has declined, the investor faces 
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reinvestment risk. Thirdly, a callable bond will have limited potential for capital appreciation since investors 

will hesitate to pay a price above the call price if they think the bond likely to be called (Fabozzi, 2013). 

Prepayment risk is in many ways like selling an option from the investor’s perspective. The investor should 

therefore demand a premium to buy a callable bond. The price of a callable bond should be equal to the 

price of a non-callable bond less the price of the call option. This gives a lower price for the callable bond.  

𝑃𝐶𝑎𝑙𝑙𝑎𝑏𝑙𝑒 = 𝑃𝑁𝑜𝑛−𝐶𝑎𝑙𝑙 − 𝑃𝐶𝑎𝑙𝑙 

More than 94% of the bonds in our sample are callable. This is not surprising as a call provision on a high 

yield bond can be very valuable to the company, as it provides an opportunity to refinance its debt in order 

to save interest costs. A call might happen because interest rates have decreased or because the company 

has improved its credit quality.  

Our sample consists of bonds that have very different call terms and this must be consider in our model of 

spreads. One could consider at least three factors in a model. The first is the willingness of the issuer to call 

the bond. This is the most difficult of the three factors to model, as it depends on management discretion 

and the future interest rate. The second factor is the time to call. The call option will be more relevant if the 

bond is callable in one year compared to a bond that cannot be called in the next five years. We therefore 

include the time to call as a variable in our models. Thirdly, there is also the question of how much 

compensation the investor receives upon call. A bond that receives par plus a full coupon upon call will be 

less call constrained than a bond where the investor only receives par. This is directly observable, and we 

therefore include a variable that considers this in our regression model. We do this by creating a variable 

that measures the price above par that the issuer must pay to call the bond. We call this variable Call 

Compensation. We do not take account of the par value, as the investor will always receive this as a 

minimum. The variable will therefore be equal to zero if par is paid, whereas it will be 2 if a price of 102 is 

paid and so on.  

Seniority 
One of the most important factors, when looking at high yield bonds is the seniority of the bond, which will 

determine the priority of recovery in case of default. On a general level, a bond can have either a senior 

status or a subordinated status. In the case of a default, senior creditors will be paid back in full before 

anything is paid to creditors holding a subordinated security (bond, loan or equity). This means that a 

senior bond is less risky than a subordinated bond due to a higher expected recovery rate. Investors will 

therefore, everything else equal, demand a lower risk premium to buy the senior bond, as the expected 

loss is lower. This is also supported by the fact that bonds with senior priority have historically received 

higher recovery rates in the case of a default than subordinated bonds. According to Fabozzi (2013), the 
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historical recovery rate on senior high yield debt was 44%, while the same number for subordinated debt 

was 33%.  In our analysis, we will therefore have to control for the seniority of a high yield bond.  

Security 
A bond might also be either secured or unsecured. A secured bond is a bond backed by specific assets 

owned by the issuer. In the case of default, the owners of the secured bond can liquidate the assets and 

use the proceeds to pay themselves. However, the fact that a bond is secured does not mean that it does 

not have any credit risk. Rather it means that the bond have a better recovery rate than otherwise, because 

the assets will have some minimum value. Unsecured bonds, on the other hand, have no claim on specific 

assets, and their recovery will depend on there being enough assets left for them to get some kind of 

recovery. If one looks at two similar bonds, an investor will be willing to pay a higher price for a secured 

bond than an unsecured bond, which means that the spread on the secured bond should be lower.  

Priority in the capital structure 
Based on both the seniority and the security of a corporate bond, we can then rank the creditors in the 

following order for the purpose of our analysis: 

1) Senior secured creditors 

2) Senior unsecured creditors 

3) Subordinated creditors 

Senior secured creditors will have the highest priority as their bonds are senior and backed by specific 

assets. Senior unsecured creditors do not have the pledge of specific assets and must therefore rely on the 

value of the remaining asset to recover principal in the case of default. Subordinated creditors will always 

have a lower priority than senior creditors. However, some subordinated creditors might take seniority 

over other subordinated creditors, meaning that they will have a relatively higher expected recovery. For 

our sample of bonds, this is only relevant for pay-in-kind bonds that deeply subordinated (discussed in the 

section below). In the European high yield market, it is most common for senior bonds to also be secured, 

while subordinated bonds are often, but not always, unsecured. Our sample of bonds also confirm this. Of 

the senior bonds in our sample, 88% are also secured. Of the subordinated bonds, 35% are secured, while 

the remaining 65% are subordinated and unsecured.  

In order to measure the effect of seniority and whether a bond is secured, we include two variables in our 

regression models. The first variable measures whether a bond is subordinated. Naturally, we would expect 

the coefficient of this variable to be positive, because a subordinated bond should have a lower expected 
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recovery rate than a senior bond. The second variable measures whether a bond is secured. The coefficient 

of this variable should be negative, because a secured bond should have a higher expected recovery. 

Pay-in-Kind Bonds 
Many high yield bond issuers have a high amount of debt relative to their earnings. The high debt levels put 

a high interest burden on the firm. To reduce part of the interest burden, deeply subordinated bonds are 

sometimes issued with deferred coupon features. One of the most common of these deferred coupon 

structures is the payment-in-kind bond (Fabozzi, 2013). Pay-in-kind bonds are deeply subordinated debt 

instruments in the capital structure (only senior to equity). The payment-in-kind feature gives the issuer 

two choices at a coupon payment date. The issuer can either pay the coupon, or issue new bonds to the 

bondholders with a face value equal to the coupon. In this way, the issuer will create additional debt 

instead of paying coupons and thus conserve cash. This option will obviously lead investors to demand a 

premium, since cash flows are more uncertain. Theoretically, an investor might end up with a zero-coupon 

bond where the face value is increased at every coupon payment date until maturity. Approximately 7% of 

the bonds in our sample are pay-in-kind bonds. This is something that we have to control for, as these 

bonds should receive an extra compensation due to the coupon deferral risk and their deep subordination. 

We therefore include a variable in our models that measure whether a bond has such a feature. We would 

naturally expect the coefficient to be positive, as investors demand a higher spread as compensation for 

this risk.  

Accounting Variables 
In the following, we introduce and motivate our choice of accounting variables. We first describe those 

variables meant to capture the market implied probability of default. We secondly describe those variables 

meant to capture the expected recovery rate. Some of the variables might affect both of these. Thus, the 

classification below is done using the best of our judgment as to which of the effects that dominates for 

each of the variables.  

Probability of default  
Default occurs when a borrower cannot pay its obligations. The probability of this happening must be a 

function of both the borrowings and the resources available to make payments. In general, a company 

must be able to service both its long-term and short-term debt obligations. In the following section, we 

present accounting variables that measure both a company’s solvency and liquidity and that should 

therefore affect its probability of default.  
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Leverage 
One main factor that should influence whether a company is solvent or insolvent is the amount borrowed. 

The level of borrowings and changes in this should therefore affect the probability of default. A way of 

measuring this relationship is to use a leverage ratio as a proxy for the probability of default. A widely used 

measure of leverage is the debt-to-equity ratio (Petersen and Plenborg, 2012; Berk and DeMarzo, 2011; 

Brealey, Meyers, and Marcus, 2009).  However, this measure is difficult to use for high yield bonds, since 

most of the companies are privately owned. This means that a market value of the equity is generally not 

observable. As an alternative, we propose the following way of measuring the leverage of a company: 

𝑳𝒆𝒗𝒆𝒓𝒂𝒈𝒆 =
𝑁𝑒𝑡 𝐷𝑒𝑏𝑡

𝐸𝐵𝐼𝑇𝐷𝐴
 

Naturally, one should expect that if borrowings increase then there is less earnings to service more debt, 

and the probability of default should be higher. Likewise, a decrease in earnings means that there is less 

money able to service the same amount of debt, and it is therefore more likely that the firm will not be able 

to honor its obligations. Using the leverage ratio above we then propose that the higher the leverage ratio 

of a firm, the higher is the risk of becoming insolvent and the probability of default. An increase in the 

leverage ratio might occur due to an increase in net debt (increase in borrowings or decrease in cash) or 

due to a decrease in EBITDA. The increase in the probability of default will in turn lead to a higher expected 

loss. A higher expected loss will consequently lead to a higher spread on the bond. Several previous studies 

have found that leverage affects spreads. Examples of such studies are Fisher (1959); Collin-Dufresne, 

Golstein, and Martin (2001); Ericsson, Jacobs, and Oviedo (2009). 

Cash Generation 
Leverage is definitely not the only factor when it comes to the probability of default. After all, companies 

have very different leverage ratios. There might be several reasons why this is the case. One of these 

reasons could be that in order to be able to pay down or maintain debt, companies must eventually 

generate cash flows. Cash flows are not the same as earnings, and are therefore not part of our leverage 

ratio. If two companies have the same leverage ratio, a company generating a large free cash flow should 

be in a much better position to return interest and principal to its creditors (or to borrow more) than a 

company that does not generate any cash. As an example, a company that on average generates free cash 

flows corresponding to 10% of its net debt every year will be able to repay its creditors within 10 years if it 

retains all of this cash, while a company that generates 5% will take twice as long. On top of that, the first 

company is also likely to have better liquidity, which means that the regular interest payments are more 

certain. Everything else equal, the company generating more cash should therefore be less risky. We use 

the following measure of a company’s cash generation ability: 
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𝑪𝒂𝒔𝒉 𝑮𝒆𝒏𝒆𝒓𝒂𝒕𝒊𝒐𝒏 𝑨𝒃𝒊𝒍𝒊𝒕𝒚 =
𝐹𝐶𝐹 𝑏𝑒𝑓𝑜𝑟𝑒 𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑛𝑔 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑖𝑒𝑠

𝑁𝑒𝑡 𝐷𝑒𝑏𝑡
 

Using the definition above, we measure the cash that could potentially be used to pay back creditors. It 

follows that a company’s debt should be safer, the higher this ratio is. There are different opinions about 

what to include in the calculation of the cash flow. This also to some extent depends on the purpose of the 

analysis. For the purpose of our analysis, we define free cash flow before financing activities in the 

following way: 

𝑭𝑪𝑭 𝒃𝒆𝒇𝒐𝒓𝒆 𝒇𝒊𝒏𝒂𝒏𝒄𝒊𝒏𝒈 𝒂𝒄𝒕𝒊𝒗𝒊𝒕𝒊𝒆𝒔 = 𝐸𝐵𝐼𝑇𝐷𝐴 − 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒𝑠 −

𝐶ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑁𝑒𝑡 𝑊𝑜𝑟𝑘𝑖𝑛𝑔 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 − 𝑇𝑎𝑥𝑒𝑠 𝑃𝑎𝑖𝑑 − 𝑁𝑒𝑡 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑃𝑎𝑖𝑑 − 𝑂𝑡ℎ𝑒𝑟 𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤𝑠  

Other Cash Flows consists of other movements in cash flows from operating or investment activities. 

Examples of such are restructuring expenses, pension contributions, and other cash flows not belonging to 

any of the other categories.  

Using the cash generation ability of a firm, we propose that the higher the ratio of free cash to net debt, 

the lower the probability of default. A lower probability of default will, everything else equal, lead to a 

lower spread on a bond as the expected loss is lower. As can be seen from our calculation of free cash flow, 

a change in the cash generation ability may occur for a number of reasons. 

Interest Coverage Ratio 
As stated above, being able to generate high amounts of cash is definitely an advantage, as it allows a 

company to either lower its probability of default by deleveraging faster or to take on additional leverage. 

However, it is rarely the case that high yield companies wait all the way to maturity before the principal is 

paid back. Often, at some point during the life of the high yield bond, the company will refinance by issuing 

a new bond and repay existing bondholders. However, it is not enough to be able to repay the debt. The 

company must also be able to generate enough cash to pay the regular coupons on its debt. Whether the 

company can do this should therefore also be relevant for the probability of default. An often used 

measure of the ability to service interest payments is the interest coverage ratio (Brealey, Meyers, and 

Marcus, 2009; Berk and DeMarzo, 2011). The interest coverage ratio used in this thesis is defined in the 

following way: 

𝑰𝒏𝒕𝒆𝒓𝒆𝒔𝒕 𝑪𝒐𝒗𝒆𝒓𝒂𝒈𝒆 𝑹𝒂𝒕𝒊𝒐 =
𝐸𝐵𝐼𝑇𝐷𝐴 − 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒𝑠

𝑁𝑒𝑡 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑃𝑎𝑖𝑑
 

We subtract the capital expenditures (capex) because there are some companies in our sample that must 

spend large amounts of cash on capex. These companies appear to have good liquidity and high interest 
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coverage ratios. However, the interest coverage ratio will be very low when capex is subtracted from the 

interest coverage ratio. On the other hand, there are also companies with very small capex that have very 

low interest cover ratios. If we did not subtract capex in the equation above, one firm would look much 

better than the other. However, in reality, they are most likely more similar in terms of being able to pay 

interest, as the company with high capex will most likely have to spend much on capex in order to run the 

business in a profitable way. Thus, by subtracting capex we attempt to make the comparison across firms 

more accurate.  

From the equation above, it can be seen that the higher the interest coverage ratio, the more ease a 

company should have in paying interest on its bonds. A company with a low interest coverage ratio should 

have a higher probability of default as it becomes more vulnerable to a decrease in its EBITDA.  

Using the interest coverage ratio of a firm, we therefore propose that the higher the interest coverage ratio 

of a firm, the lower is the probability of default. A lower probability of default will lead to a lower spread on 

a bond, as the expected loss is lower.  

Equity Cushion 
The capital that shareholders provide to a company is always subordinated to that of creditors. This means 

that equity holders will take the first loss, and this also means that the recovery rate will be zero for equity 

holders in the event of default. This is an advantage to bondholders, as the capital provided by equity 

holders acts like a buffer protecting them from incurring losses on their principal. As long as a loss is smaller 

than the amount of equity, the bondholders’ principal will be unharmed and the company will not default. 

Everything else equal, one should therefore think that a large equity cushion should make the debt 

instruments issued by the firm relatively safer, because there is a lower probability of default. Additionally, 

in the case of a sudden default there should also be a higher expected recovery rate. There are different 

ways to get a higher equity cushion. First, a company that is valued at a high multiple will have a high equity 

cushion compared to a company with a low multiple, given the same leverage ratio. Secondly, a higher 

equity cushion might occur because the owners of the company finance the company using more equity 

and thus less debt. Thirdly, a higher equity cushion might be build up over time by increasing EBITDA, which 

given a constant valuation multiple, will give a higher equity cushion (this is the same as deleveraging). For 

the purpose of our regression models, we define the equity cushion in the following way: 

 

𝑬𝒒𝒖𝒊𝒕𝒚 𝑪𝒖𝒔𝒉𝒊𝒐𝒏 =
𝐸𝑞𝑢𝑖𝑡𝑦

𝐸𝑛𝑡𝑒𝑟𝑝𝑟𝑖𝑠𝑒 𝑉𝑎𝑙𝑢𝑒
=

𝐸𝑛𝑡𝑒𝑟𝑝𝑟𝑖𝑠𝑒 𝑉𝑎𝑙𝑢𝑒 − 𝑁𝑒𝑡 𝐷𝑒𝑏𝑡

𝐸𝑛𝑡𝑒𝑟𝑝𝑟𝑖𝑠𝑒 𝑉𝑎𝑙𝑢𝑒
 



30 | P a g e  
 

Given this equation, we propose that the higher the equity cushion for a company, the safer its debt should 

be. A higher equity cushion should therefore lead to a lower spread on a bond, because the probability of 

default and the expected recovery rate is lower, meaning that the expected loss will also be lower.  

In the equation above, we do not use the market capitalization directly in the numerator. We do not do 

this, as we cannot observe the market value of equity for most of our observations. This is because most of 

the companies are privately owned. Around 10% of our observations have listed equity. In these cases, 

finding the equity cushion is simple, as we can observe the market value of equity. However, for the rest of 

our observations, we do not know the true market value of the equity. To find an approximation to the 

equity value for these, we use a valuation multiple as a proxy for the current enterprise value for each of 

the observations in our sample. The multiple we use is EV/EBITDA, which means that the enterprise value 

given in the equation above is defined as: 

𝐸𝑛𝑡𝑒𝑟𝑝𝑟𝑖𝑠𝑒 𝑉𝑎𝑙𝑢𝑒 = 𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑒 ∙ 𝐸𝐵𝐼𝑇𝐷𝐴 

Given this estimate of enterprise value, it should be simple to estimate the equity cushion by using the 

equation given above. The question then becomes how to obtain a reliable multiple for each of the 

companies. We had two different options of obtaining such a multiple. First, we had access to historical 

transaction multiples on each company, meaning that we had a multiple from the last time each company 

was bought/sold. The problem with these multiples is that they can sometimes be at least five years old. 

We would therefore have to assume that these multiples are more or less constant over time, which is 

probably not correct. This meant that we favored our second option. Through the Danish investment 

manager Capital Four Management, we had access to analyst estimates of the multiple for each of the 

companies in our sample on a quarterly basis. These estimates are based on either transactions with the 

company in question or based on a comparison with competitors and related companies, for which a 

multiple is either observable or a transaction has taken place. Using these provides the advantage that the 

multiples are current and continuously updated. One might of course argue that these estimates are not 

completely objective as they are based on human judgment. However, we find it more accurate to use 

estimates from analyst working intensively with specific industries than to use historic transaction multiples 

Recovery Rates 
Above we proposed accounting variables useful for measuring the probability that a firm will default. 

However, as can be seen from the equation for the expected loss, measuring the probability of default is 

not the only factor with respect to credit risk. The recovery rate on a bond is an important determinant of 

credit risk, since the recovery rate measures the impact of a default.  Bonds with very high expected 

recovery rates will have lower credit risk, as the impact of a default is relatively small, irrespective of the 
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probability of default. This also shows why, holding default probability constant, investors will demand a 

premium for investing in assets with lower expected recovery rates. In the case of high yield bonds, the 

recovery rates is often not particularly high.  

We write expected recovery rate because the exact recovery is often unknown until it is too late. This is due 

to several reasons. First, many of the assets on a company’s balance sheet are listed at book value. 

However, the true value of these assets often diverges from book value. Secondly, in the event of 

liquidation some asset might not even be worth their book value, since they must all be sold immediately. 

Thirdly, in the event of default, fees must be paid to various third parties for services relating to the default. 

These fees are unknown in advance (Berk and DeMarzo, 2011). In the following, we present the accounting 

variable that we use as a proxy for the expected recovery rate in our models.  

Tangibility of Assets 
The recovery rate that bondholders receive in the event of default differs a lot irrespective of seniority and 

whether a bond is secured. One of the prime reasons for differences in recovery rates is that the assets of 

firms are different. When looking at recovery rates, this is important because some assets are safer than 

others. For example, you can be relatively more certain about the value of a car manufacturing plant than 

you can about the value of a patent on a medical drug under development. Furthermore, some assets can 

easily be put to use by another company, while others are only useful to one particular company. This 

means that some assets are easily sold, while others become worthless in the event of a default. For 

example, the before mentioned car manufacturing plant can probably be sold, since the machines can be 

put to use by others. Goodwill, on the other hand, should be much harder to use and sell. The main 

distinction here is that the tangibility of a company’s assets should influence the expected recovery rate on 

a bond irrespective of the bond characteristics.  

The expected recovery rate should be influenced by the degree of tangibility in the way that a higher 

proportion of tangible assets leads to a higher the expected recovery rate. Specifically, companies with a 

large part of the assets as goodwill and other intangible assets, should have a much lower expected 

recovery rate.  

There are different ways of measuring the degree of tangibility. We chose to measure the fraction of a 

company’s asset that are intangibles. We define the measure in the following way: 

𝑫𝒆𝒈𝒓𝒆𝒆 𝒐𝒇 𝑰𝒏𝒕𝒂𝒏𝒈𝒊𝒃𝒍𝒆 𝑨𝒔𝒔𝒆𝒕𝒔 =
𝐼𝑛𝑡𝑎𝑛𝑔𝑖𝑏𝑙𝑒 𝐴𝑠𝑠𝑒𝑡𝑠

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠
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Using the measure above, we propose that the higher the proportion of intangible assets a company has, 

the lower the expected recovery rate. This leads to a higher expected loss. Bondholders will recognize this 

and demand a premium, reflected in a higher spread on the bond. 

Grøstad (2013) also used the degree of tangibility measure in his study of Norwegian high yield defaults. He 

found that the tangibility of assets did not affect the probability of default. However, he also noted that it 

might have a larger relevance in the analysis of expected recovery rates, which is what we use it for.  

Liquidity Risk 
Liquidity risk as we deal with it in this thesis is the risk of rising transaction costs. This is called market 

liquidity risk (Pedersen, 2015). Liquidity risk should definitely be taken into account if one wants to fully 

understand the pricing of European high yield bonds, since the presence of liquidity risk could lead to a risk 

premium and thereby affect prices and spreads. Several previous studies have found that liquidity is to 

some extent a relevant factor in the pricing of corporate bonds. Examples of such studies are Longstaff, 

Mithal and Neis, 2005; Lin, Wang and Wu, 2011; Huang and Huang, 2003.  

Pedersen (2015) furthermore claims that illiquid securities often become even more illiquid when one 

needs to liquidate them. Market liquidity risk can therefore be more thoroughly defined as the risk that one 

will have to pay large transaction costs or that one cannot liquidate at all (Pedersen, 2015). Applying this to 

our sample of high yield bonds, we would therefore expect that investors would demand a risk premium to 

hold those bonds that have high transaction costs. This should result in lower prices for illiquid securities, if 

such a liquidity premium exists. This means that they should have larger spreads than the more liquid 

bonds.  

If investors in European high yield bonds truly demand a liquidity premium, then one important question is 

how to control for this in our models. This is not easy, as it is hard to identify whether a premium is due to 

liquidity compensation or whether it is due to some other factor. However, there are several ways to go 

about this. One possible way would be to look at the spread between bid- ask prices. In this case, one could 

use the distance between these as a proxy for liquidity in our regressions. Unfortunately, we did not have 

access to this data. A second approach would be to use the credit default swap (CDS) market14. One could 

potentially use the difference between the observed spread on a security and the related CDS spread as a 

measure of liquidity risk, if one is able to obtain CDS information. This would of course be under the 

assumption that credit risk and liquidity risk are the only two factors determining spreads. However, we are 

                                                           
14 A standard CDS contract is a swap contract where the seller of the swap contract will compensate the buyer of the 
swap contract in the event of default. The buyer of the contract pays a regular fee, called a spread, to the seller. This 
spread can be seen as the “fair” compensation for the expected default risk on the underlying security.  
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not able to use this approach, due to a lack of CDS quotes on all of our bonds. In general, there are traded 

CDS contracts on the largest of the issuers. However, there are also issuers where one has to contact a 

trading floor to get quotes, or where CDS contracts are not traded at all.  

A third approach would be to use the size of the issue as a proxy for liquidity. This is the approach that we 

use in our models. The premise here is that the larger the bond issue, the smaller a problem liquidity risk 

will be. As such, we would expect that the size of the issue will have a negative effect on the spread (i.e. a 

lower spread) such that companies that issue larger bonds will get a “liquidity discount”, while smaller 

issues will need to pay a premium. Johannsen and Iversen (2012) also find that the issue size of large Danish 

bond issues have an impact on the cost of borrowing of these companies.  

There are several reasons why liquidity risk could be a larger problem for smaller issues. First of all, given 

that the size is smaller, the market will generally be thinner. In some cases, smaller issues are also local 

deals, which again results in a thinner market. Secondly, many of the larger institutional high yield investors 

would need scale to buy into an issue. There are two reasons for this. First of all, the larger the issue is, the 

more attractive it is for the larger actors in the market to commit time and resources following the 

company. This is the case because it takes approximately the same effort to analyze a small issue as a large 

issue. If a large institutional investor buys ten percent of an issue, then he can either spend time on one 

600 million issue, or six 100 million issues in order to get 60 million of the fund invested. Secondly, the large 

investor will probably hesitate to buy smaller issues, because he would need to buy a larger percent of the 

issue to justify spending time on it. However, buying a larger part of the issue can be problematic because 

the market impact of selling the position will likely also be larger.  

One would of course expect liquidity risk to be more relevant the higher the turnover rate (by investors) of 

high yield bonds. We do not have any specific data on turnover for large high yield funds. However, from 

Capital Four Management we know that the turnover rate in the current market environment can be as 

high as 1, meaning that all assets are turned over in a year. This is a high turnover and could indicate that 

liquidity risk is important.  

In sum, our hypothesis is that there is a smaller and less liquid market for smaller issues and that bonds 

with a smaller issue size will have a higher spread due to this fact.  
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High Yield Specific Effects 
Through our data gathering process we became aware of additional factors that might also affect the 

spread on high yield bonds. The most interesting of these are that public issuers (firms with listed equity) 

tend to have lower spreads than private issuers, and a possible premium on bonds issued by Southern 

European companies. In the following, we introduce the two additional factors that we test. 

Do Public High Yield Issuers Trade at a lower Spread? 
Privately owned firms are behind most European high yield issues. However, there are also some firms that 

have listed equity (public firms). In our sample, 10% of the observations are public firms, while the 

remaining observations are privately owned firms. There are at least two possible explanations why this 

might be the case.  

This first possible explanation is that investing in a public firm might provide an informational advantage to 

investors. From an investor’s perspective, a privately owned firm is more challenging to evaluate, since 

some accounting measures, such as enterprise value, is not directly observable. This means that one cannot 

use the continuous information from the stock market as an indicator of how the company is performing. 

Furthermore, external research on privately owned firms is also harder to obtain. Instead, one relies on the 

financial information released at the end of every quarter. Additionally, listed firms are generally also 

required to disclose more information and must conform to listing requirements. Thus, there might be an 

informational advantage due to the listing. Bondholders might therefore give a public firm some kind of 

discount, in form of a lower spread, because of the equity listing. The second explanation relates to 

differences in the ownership structure between public and private firms. Private issuers tend to have 

concentrated ownership such that one large investor holds the majority of the voting rights. Concentrated 

ownership might provide benefits in the form of lower agency costs due to a concentration of control. 

However, it also gives the owner the option of expropriating value from the company. This might be at the 

expense of debt holders. If this is the case, debt holders might therefore require a higher spread in order to 

buy the bonds of privately owned firms.  

Our sample confirms that the spread of bonds issued by public firms is lower than for privately owned 

firms. The average spread for the first group is 403 bps, while it is 603 bps for the second group. A 

hypothesis might therefore be that public firms have lower bond spreads because the listing provides an 

informational advantage or because ownership is often more dispersed. However, the lower spread might 

also be due to other differences. For example, the public issuers might on average be larger firms, or might 

be of better quality than the privately owned firms. Including equity listing as a variable in a  model where 

one controls for these factors should provide an answer to this.  
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Southern European Premium 
Southern European countries have been hit hard by the Financial Crisis, which have affected the economies 

of Southern Europe more than that of the remaining European countries. Figure 7 below shows a 

comparison of the spread difference between high yield issuers in the economies that were hit the hardest 

by the financial crisis and the remaining European countries15. 

Figure 7 – Spread Development in GIIPS countries and Rest of Europe.  

 

Note: the GIIPS countries are: Greece, Ireland, Italy, Portugal, and Spain.  

Source: Capital Four Management, BoA Merrill Lynch. Data as of December 31, 2013 

As can be seen from the figure above, issuers from the more troubled economies had much higher spreads 

than for the remaining issuers in the period of consideration. However, the difference seems to be 

narrowing during the last half of the period. The natural reason for the higher spread would be that the 

issues of the troubled economies were themselves suffering from the poorly performing economies and 

therefore had higher credit risk. As such, one could simply explain this with a higher expected loss due to 

worse credit quality. However, a second hypothesis might be that given two companies with similar credit 

quality, an investor would prefer a bond from a non-troubled economy to that of a troubled economy. This 

might be due to the fear that there might be spill-overs from a sovereign default. Another possible reason 

might be that funds carry a large underweight in these countries because their clients are concerned about 

                                                           
15 The high yield companies used for this comparison are all the companies in the HPC0 index. The spread for each of 
the groups were calculated as the market weighted average of all the spreads belonging to each of the groups. Note 
that spread to worst was used for this analysis.  
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these economies. Either of these two things might put a downward pressure on prices, which cannot be 

explained using the expected loss.  We test this by including a variable for these economies.  

Previous Empirical Studies of Corporate Bond Spreads 
One of the earliest empirical investigations of the pricing of corporate bonds was done by Fisher in 1959. 

Fisher (1959) studied the determinants of risk premiums on corporate bonds in the United States and 

proposed two main hypotheses as to the determinants of the risk premium on a firm’s bonds. First of all, he 

proposed that the average risk premium on a bond depends on the risk that the firm will default on its 

obligation (credit risk). Secondly, Fisher (1959) proposed that the “marketability” of the security plays a 

part in determining the risk premium. Marketability should be understood as the liquidity of the bond. 

These hypotheses are still valid today as can be seen from the equation for the expected loss and studies 

on liquidity risk such as Lin et al (2011), and Huang and Huang (2003). As to the first hypothesis, Fisher 

(1959) used three variables to measure credit risk risk: the volatility of earnings, default history, and the 

equity to debt ratio. To measure liquidity risk, Fisher (1959) used the market value of all the publicly traded 

bonds that the firm had outstanding, which is somewhat related to our method of measuring liquidity. The 

hypotheses were tested using a sample of 366 observations from five different years. The results supported 

both of the hypotheses and Fisher (1959) was able to explain 74 percent of the variation in risk premiums.  

Later research has confirmed Fisher’s hypothesis with respect to what he called “a security’s marketability”. 

Lin et al (2011) studies the pricing of liquidity risk in a cross-section of corporate bonds over a period of 15 

years. Their results confirm that bonds with high sensitivity to liquidity, meaning that liquidity risk is high, 

also have significantly higher expected returns after controlling for credit risk. They therefore conclude that 

liquidity risk is a relevant and significant determinant of corporate bond pricing. In relation to this thesis, 

this implies that high yield bonds with a high sensitivity to liquidity might very well have higher spreads. 

Huang and Huang (2013) use US data on corporate bonds in their study of credit risk. They find that credit 

risk only accounts for a small fraction of spreads on investment grade bonds, whereas it accounts for a 

larger part of spreads on high yield bonds as one would think. Overall, however, they conclude that credit 

risk does not justify the size of spreads and suggests that the remaining part might be due to liquidity risk. 

Another relevant recent study of liquidity risk in both the high yield and investment grade market is Dick-

Nielsen, Feldhütter, and Lando (2012). Dick-Nielsen et al (2012) study corporate bond liquidity before and 

after the onset of the subprime crisis. They find that liquidity risk was a significant contributor to the rising 

spreads (see Figure 3) during the subprime crisis across all rating classes. Furthermore, they find that the 

liquidity component of spreads of high yield bonds was 53 bps prior to the subprime crisis, and that this 

increased to 197 bps during the crisis. These numbers confirm that liquidity risk is highly relevant in a 
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pricing model of high yield bond spreads, as the 53 bps would be almost 10% of the average total spread of 

our sample of high yield bonds (given an average spread of 580 bps). A more useful way for our purpose 

would naturally be to look at the fraction of the spread that is due to liquidity risk. Dick-Nielsen et al (2012) 

also did this and reports that the fraction of the spread attributable to liquidity risk was around 25% for 

high yield bonds and that this was constant before and after the onset of the subprime crisis. This again 

shows that liquidity risk is an important component in a pricing model of high yield bonds.  

Several later studies have confirmed the relevance of both credit risk and liquidity risk in the pricing of 

corporate bonds. Longstaff, Mithal, and Neis (2005) use the CDS market on corporate debt and find that 

the majority of the spreads on corporate bonds in their sample is compensation for credit risk. They also 

conclude that investors require some compensation for liquidity risk. However, Elton (2001) shows that, 

although default risk is a determinant of spreads, it can only explain a small part of the variations in these.  

A lot of studies have attempted to use a structural approach in order to model corporate defaults. The 

structural approach was developed by Merton (1974) and says that creditors are long the assets of the 

company and short a put option on the assets of the company with a strike equal to the face value of the 

debt. Thus, the creditors have an upside limited to the face value of the debt. Merton then proceeds to 

show that the spread on a risky debt investment is the value of the put option (Sundaresan, 2013). This 

means that the spread should be a function of the maturity of the debt, the leverage of the firm, the 

volatility of the assets, and the risk-free rate. Several papers have since tested empirically whether these 

variables can be used to predict defaults and spreads. However, these models have so far performed poorly 

(Ericsson, Jacobs, and Oviedo, 2009). Collin-Dufresne, Golstein, and Martin (2001) use the structural 

approach and the variables from above in order to explain changes in spreads. They find that these 

variables can only explain 25% of the variation in spread changes. However, they do find that changes in 

leverage is significant in explaining spread changes. That leverage affects spread changes is also confirmed 

by Ericsson, Jacobs, and Oviedo (2009).  In terms of using Merton’s (1974) approach empirically in this 

thesis, we have the problem that we do not have equity market values, which makes this approach difficult.  

Most of the studies above have been done on investment grade corporate bonds. Since our study focuses 

on high yield bonds, one might ask whether these findings are also valid for this part of the market. 

Intuitively, credit risk should be more important the lower the credit rating of the bond, and as such, 

variables measuring credit risk might be of larger importance in this thesis. Fridson and Garman (1998) 

study the determinants of spreads on new high yield bonds (new issues). They did not have access to the 

detailed accounting information on the bonds that we do in this thesis. However, they had credit ratings 

and other characteristics of the bond issue. Fridson and Garman (1998) find that credit rating, which is 
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probably a fair proxy for credit risk and the expected recovery rate, explains 47% of the variance and has a 

significant positive effect on the spread of high yield issues. It thus seems that estimating credit risk for high 

yield bonds can be quantitatively done to some extent. Among others, the authors also found significant 

effects from bond level factors such as seniority (negative effect), time to maturity (positive effect), and 

callability (positive effect). Additionally, on a macro level it was found that the spread would be higher if 

the spread between B and BB rated bonds increase and if treasury yields rose in the prior month. All 

together Fridson and Garman (1998) was able to explain 55% of the variance in spreads, indicating that 

credit risk was by far the most important factor of those that could be explained. Reilly, Wright, Gentry 

(2010) confirms this finding, as they conclude that credit risk has the largest impact on spreads. However, 

they conclude that liquidity is also relevant when it comes to spreads of high yield bonds.  

In terms of the probability of default, a well-known model that has been tested empirically several times is 

the Z-score model developed by Altman (Altman, 1968). Altman’s Z-score model uses five different 

accounting ratios based on balance sheet and financial income in order to come up with a numerical value 

for each company. Dependent on the Z-score, a company can then be classified as either safe, in between, 

or distressed. This model has previously been shown to predict 72% of defaults (Altman, 1968), and as such 

it might also be relevant for predicting spreads. However, in our study of European high yield bonds, it was 

not possible to use this model, as one needs the market value of equity to calculate the Z-score. Thus, one 

requirement for the model to work is that the companies are listed or that one has another valid measure 

of the market value of equity. Nevertheless, the ratios used by Altman highlights the fact that to capture 

credit risk, one should use measures that controls for the sustainability of a company’s operations in terms 

of short-term liquidity as well as solvency.  

Lastly, Grøstad (2013) has done a relevant empirical study of the probability of default of high yield bonds. 

Grøstad (2013) goes into more detail with the credit risk component of high yield spreads, as he studies the 

factors that influence the probability of default on a dataset of Norwegian high yield companies. Grøstad 

(2013) finds that the probability of default was significantly higher for firms with a higher leverage ratio, 

young companies, firms with a high coupon rate, and firms with a small issue size.   

Methodology 
The methodology section below is divided into three larger sections. We first introduce the data collection 

process and discuss how to link the data. We secondly provide a sample description, before we shortly 

discuss the regression model and its validity.  
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Gathering Data 
The following section explain how the data was gathered, and discusses possible biases in the collection of 

the data. 

Identifying European High Yield Bonds 
In order to test our hypotheses one must first define the universe of European high yield issues, which 

could potentially be part of the sample. A firm is defined as financing itself in the European high yield 

market, and thus qualifying itself as a part of the sample universe, when the firm fulfills two requirements. 

First, the firm must have issued a bond in one or more European countries. Secondly, the instrument must 

have an average rating (bond specific) equal to or lower than BB+, qualifying the bond as a high yield bond. 

The arithmetic average of the ratings from the three large rating bureaus is used in order to compute an 

overall average rating for each of the instruments16. To identify these firms we used two sources. First, a 

detailed overview of most of the larger European high yield bond issues can be found by looking at the 

HPC0 index. The HPC0 index is a large index of high yield firms issuing bonds in European currencies 

maintained by Merrill Lynch. As of the end of 2014, the index consists of 292 different issuers and 51917 

different bond issues with a total outstanding principal value of roughly 229 billion EUR.  

Accounting Data 
As can be seen from the above, it is relatively simple to identify high yield names issuing bonds in the 

European market. However, finding accounting data on these issuers is substantially more cumbersome.  

Our data on accounting measures was gathered manually from annual- and quarterly reports from the 

bond issuers. Many of these reports are not made public, as most of the firms in the European high yield 

market are privately owned. In order to get access to these reports one has to register and get approval by 

the respective companies. The requirements to get access to the reports vary depending on the firms, but it 

is generally possible to get access if one is viewed as a potential or current investor in the bonds of the firm. 

The accounting data used in this paper was gathered as part of a job at the investment manager Capital 

Four Management, and we were therefore relatively unconstrained in our access to the financial reports. 

This means that the accounting data used for our analysis is quite unique in the way that it is not easily 

accessible to the public. The accounting data covers accounting figures from selected issuers on a quarterly 

basis from the end of 2012 until the third quarter of 2014. This means that we have data spanning 8 

                                                           
16 The three large rating bureaus are: Standard and Poor’s, Moody’s, and Fitch. The average was computed using 
numerical ratings instead of letter ratings. All averages were rounded to the nearest integer to find the rating.  
17 This excludes financial companies (banks, insurance companies, and financial services companies). There are 158 
bonds issued by financial companies in the index.  
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quarters for the firms that have been in the market since 2012. We also included bonds that were issued 

later than 2012, which means that we do not have an equal number of observations for all of the firms.  

All of the quarterly observations in our sample are calculated as LTM (Last Twelve Months) numbers. This is 

a large advantage, since it makes the data much more comparable from quarter to quarter and eliminates 

potential seasonality biases. Using this approach, we were able to get data on 71 different European high 

yield issuers, which gave a total of 518 observations. 

One possible criticism of the data might be that it was gathered for Capital Four Management. All the 

companies that we have data on has been analyzed or followed by Capital Four Management. One might 

therefore ask if this introduces some sort of selection bias into the data sample. We do not think this is the 

case for several reasons. First, while all of the companies are considered possible investments, this does not 

mean that the company has or has had investments in all of these firms. As of March 2015, Capital Four 

Management had invested in roughly 57% of the firms contained in our sample. Secondly, many of the 

companies that we have data on have been disregarded as investments, but have been followed because 

they are peers to other high yield firms in which Capital Four Management has an interest. Thus, we do not 

feel that our sample is made up of a specific type of firms with a certain risk-return profile, while all the 

“low quality” firms have been discarded. On the contrary, our sample contains both the firms that have 

received investments and the firms that did not.  

Prices 
One would obviously need to be able to obtain pricing information that can be linked to our accounting 

information in order to be able to say anything about what determines the spreads of European high yield 

bonds. Through Capital Four Management we had access to a weekly report containing various price 

information for each bond. This report is the driver behind all risk management and performance analysis 

done at Capital Four Management. Fortunately, for the purpose of this analysis, the file contains spreads on 

all of the bonds in the HPC0 index, and all of the bonds that we have collected accounting information for. 

It is therefore possible to link these observed spreads to the relevant accounting information. From this 

report we were also able to extract data on operating country, currency, time to maturity, coupon, size, 

and numerical ratings for all of the bonds. There is no single source for all of the information in these 

reports. The primary sources on the spreads are large European banks, Bloomberg, and Capital Four 

Management. The data on the bond specific information can be found using Bloomberg.  

Linking Prices and Accounting Data 
One issue with the dataset is how to link the discrete accounting data to the daily pricing information that 

is continuously observable. As the end of the financial accounting period and the release date of this 
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financial data are not the same, e.g. fourth quarter figures are not released on the 31st of December, using 

prices from the end of the quarter will not reflect the operating performance from this time period, and the 

model will therefore be flawed. In order for the prices to reflect the accounting data, we have decided to 

lag the accounting data by one quarter. This means that if a company has reported first quarter accounting 

data we use the price from the last day of the second quarter (3-months lag). In this way, we make sure 

that the company has had adequate time to publish the financial results so that the pricing will have had 

time to react to the information. At the same time, we avoid that the prices are contaminated by new 

accounting data for the next quarter, which could potentially be released at any day after the following 

quarter has ended.  

By linking the prices in this way, we run the risk that the prices are affected by other information in the 

period between the release of the accounting information and the observation of the price. This would be a 

problem if something that materially influences the price happens to the firm. Examples could be the 

resignation of a key member of management, the loss of a large contract, or the default of the company. 

Thus, choosing the time where one records the price becomes a tradeoff between allowing enough time for 

the accounting information to be reflected in the prices and having a minimum of time where prices might 

be distorted by new information. Despite the example above, we still use the 3-month lag when linking 

prices and accounting information. We did this, since we judged that the benefits of using this method 

outweighed the few instances where larger events might have influenced the pricing18. However, in order 

to test the robustness of our regression models, we check whether using accounting information lagged 2-

months or 4-months has any effect on our conclusions. 

Multiple Bonds  
Another judgment had to be made in the case where a company had two or more bonds with the same 

seniority and security. For example, some companies have issued two senior secured bonds where one is a 

fixed rate instrument and the other a floating. Other companies started out with one bond and later issued 

an extra bond in order to finance some corporate action. In these cases, we decided to include only one of 

the bonds. We did this, as these bonds often trade with roughly the same spread and have exactly the 

same accounting information, which means that one could argue that including both the bonds would be 

close to double counting. Given that we are only interested in one bond for each accounting observation at 

the same priority level, we use two rules to decide which bond to choose. First of all, we prefer bonds that 

have been outstanding through the whole sample period to bonds that were issued as replacement of a 

                                                           
18 Another way of linking prices to accounting information would be to use the prices from the date of reporting. In 
this way there is no risk of contamination. However, this means that many variables would have to be gathered at 
many different points in time. 
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similar bond at some time through the sample period. We argue that this ensures a higher consistency 

between the different time periods for the individual issuers. Secondly, in the case where two or more 

similar bonds have both been tradable for the full period, we choose the bond with the highest amount 

outstanding. We do this because this should be the most liquid of the two (or more) bonds, and it should 

therefore have the more accurate spread in terms of credit risk19.  

Data Description  
The data used in this thesis have both a cross-sectional dimension and a time dimension. We are thus 

dealing with panel data. However, due to the nature of our data sample we do not have a perfectly 

balanced panel. This is partly because some bonds were issued after the start of the sample period, and 

partly because accounting information for some companies was not available at the start of the sample 

period, although the bonds existed. In our final sample, we managed to match prices with useful 

accounting data for 71 European high yield firms. We did have access to accounting information on more 

than these 71 companies. However, some companies were excluded because the accounting information 

was incomplete. From these 71 companies, our final sample consists of 518 quarterly observations. This 

gives an average of seven observations for each firm. Some of the observations regarding two particular 

issues were excluded. One company defaulted during the period. In this case, we elected to exclude the 

observations starting from the quarter at which the company defaulted. We did this for two reasons. First 

of all, the bond started trading at the expected recovery rate and as such did not reflect the underlying 

accounting data. Secondly, the data we have on spreads is capped at 25%, such that all spreads above 25% 

is reported as being 25%.  As the spread of the defaulted company was above 25%, we did therefore not 

know the true spread on the bond. One observation from another bond was also removed because its 

spread was above 25%.  

To make a useful analysis it was important for us to obtain data over different time periods. Figure 8 below 

shows the distribution of the observations in our sample over the eight quarters that we have data for.  

                                                           
19 One argument against this approach might be that it may lead us to always choose large bonds and that this may 
bias any conclusions about liquidity premiums. However, it is rarely the case that a firm has a very large and a very 
small bond. Often, the bonds will be of approximately the same size, and therefore this approach should not make 
much of a difference. 
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                              Figure 8 – Distribution of Observations 

 

 

As can be seen from Figure 8, a majority of the observations occur in the last half of the sample period. This 

might introduce some form of bias into the results, if the observations are heavily skewed towards the 

second half of the sample. However, we do not find the skew too severe in this case, as we have roughly 

200 observations in the first half and the remaining 300 in the second half. Additionally, we control for 

general market movements in spreads in all of our estimations. We therefore argue that this should not 

have any noteworthy effect on our results.  

Table 1 and 2 below show the means, standard deviations, minimum and maximum values, and skewness 

for various bond characteristics, spreads, and the accounting variables considered. 

 

Table 1 – Bond Characterstic Variables  
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Mean St.Dev Min Max Skewness

Spread to Maturity (bps) 580 183 84 1443 0,45

Spread to Worst (bps) 526 242 -967 1443 -1,05

Time to Maturity (years) 5,04 1,17 2,09 9,10 0,38

Time to Call (years) 1,01 7,30 0,00 7,29 1,59

Call Price 104,10 1,98 100,00 107,69 -0,50

Coupon (%) 7,80 1,95 3,83 12,38 0,22

Size (mil. EUR) 373 201 59 1161 1,87

Numerical Rating 15,1 1,6 11,0 18,0 -0,23

Credit Rating B - BB+ CCC -
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 Table 1 – Accounting Variables 

 

As can be seen from Table 1, our average standard high yield bond has a maturity of roughly five years and 

is callable in 1.01 year at a price of 104.1. The average size is 373 million EUR, while the mean rating is B. 

The average issuer of a high yield bond must pay a coupon of 7.8% and has a spread of 580 bps. This is fairly 

high for a corporate bond and illustrates the high degree of risk present in high yield bonds. However, it 

should also be noted that spreads vary a lot. In our sample, the maximum spread is as high as 1443 bps, 

while the minimum is 84 bps. These are economically significant differences that can make a large 

difference for both the company and investors.  

Table 2 above shows descriptive statistics for the accounting data collected for the observations. The 

average high yield firm in our sample is 4.3 times levered while it generates 4.1% of its net debt in cash 

flows (before financing decisions). This also confirms that high yield companies are indeed issuers with a 

very high debt burden. Furthermore, the average firm has a rather low interest coverage ratio of 2.18 times 

EBITDA (after capex) and an equity cushion of 40.2%. The low interest coverage ratio also highlights that 

being able to cover their interest expenses is not a given thing for these firms. Our average firm has an EV 

multiple of 8.6 times EBITDA and an EBITDA margin of 22.9%. Finally, the average part of assets that are 

classified as intangible assets is 46%, which seems quite high.  

It should also be noted that the variation in these variables is indeed economically meaningful. For 

example, a company with cash generation one standard deviation above the mean will generate 10%. 

Assuming that this is constant and that all cash is used to pay down debt, the company will have paid back 

all of its debt in 10 years, which is 15 years before the average company with cash generation of 4%. 

Looking at minimum and maximum values for the variables, one should also note that there are large 

differences where some companies appear to be doing fairly well, while others are most likely severely 

distressed. The minimum and maximum values for the interest coverage ratio is another good example of 

this. A company with an interest coverage ratio of 25 (maximum value) should not have to worry much 

about being able to pay interest, while a company with a negative interest cover (minimum value) should 

worry a lot. Finally, it should also be noted that while skewness was not a major concern with respect to 

Accounting Variables Mean St.Dev Min Max Skewness

Leverage (Net Debt/EBITDA) 4,30 1,42 1,37 8,93 0,62

Cash Generation (% of Net Debt) 4,1% 6,7% -18,7% 29,2% 0,54

Interest Coverage Ratio 2,18 1,84 -0,63 25,88 7,41

Equity Cushion (% of EV) 40,2% 15,3% 0,0% 83,5% -0,04

Intangible Assets/Total Assets 46,7% 26,3% 0,0% 97,3% -0,31

EBITDA Margin 22,9% 12,0% 4,6% 62,2% 0,83

EV/EBITDA 8,6 2,0 4,4 16,9 0,60
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the bond characteristics, it does seem to be a concern for the interest coverage variable (skewness of 7.4). 

However, much of this is due to one particular firm with interest coverage ratio 3-5 standard deviations 

better than anyone else. Removing this one firm, one would get a skewness of 1.19, with the new mean 

being somewhat lower at 2.05. Appendix A shows the outlying firm in a scatterplot with spread as the y-

variable, and interest coverage ratio as the x-variable.   

We also calculated correlation matrixes for our variables. The correlation matrix containing the variables 

from our final model can be found in the results section on page 62. Looking at the correlation matrix, we 

note that most of our variables seem to have correlations with the spread consistent with what we 

discussed in the sections above. In the following, we shall briefly mention some of the more interesting 

deviations from our expectations. In terms of bond characteristics, we note that the time to maturity has a 

negative correlation with the spread to maturity. This is opposite of what we would expect. Looking at the 

correlations between time to maturity and our accounting variables, we also note that this does not seem 

to be explained by firms with better accounting variables issuing longer-term bonds. This is also illustrated 

by the fact that the rating of a bond is almost uncorrelated (correlation of 0.02) with the timer to maturity 

of this bond. We also note that both the rating and coupon rate variables are very strongly correlated with 

the spread. Lastly, we note that the size of an issue is indeed negative correlated with the spread on the 

issue, as we suggested in our section on liquidity risk. This, again, does not seem to be because those firms 

with better accounting variables issue bonds of a larger size, as none of the correlations are larger than 0.1. 

However, rating is negatively correlated with issue size, indicating that firms with a better rating issue 

larger bonds.  

In terms of accounting variables, we note that the correlation between the EBITDA margin and the spread 

is very low.  

Another concern one should have in order for the sample to be representative is whether our sample is 

diverse enough in terms of industry splits, geography, and seniority/security. Figure 9 and 10 below show 

these splits graphically. It should be noted that these splits are such that the percentages stated in the 

charts is the percentage of observations (not companies) belonging to this group. 
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Figure 9 – Sample Industry Split and Position in Capital Structure 

  

 

 

 

 

 

 

As can be seen from Figure 9, our sample covers ten different industries. Of these, particularly services and 

healthcare seems to carry a high weight. Services is also a large part of the index and it is therefore not 

surprising that it also carries a high weight in our sample. Healthcare is not a large part of the index 

(roughly 6%), so here we have an overweight. However, both the service and healthcare sectors are very 

diverse sectors, such that a large concentration of service and healthcare companies does not mean that 

our sample is concentrated on firms operating within the same markets. As an illustration, Appendix B lists 

all service and healthcare companies and a description of their business. As an example, our healthcare 

companies operate within diverse sectors such as production of medical equipment, x-ray scans, elderly 

care, and specialized care.  

Figure 10 below shows the geographical split of the observations in our sample. 
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Figure 10 – Sample Geographical Split 

 

As can be seen from Figure 10, our sample is relatively diverse in terms of geographical exposure, although 

United Kingdom, Germany, and France have the largest weights. However, this is hardly surprising given the 

fact that these countries are some of the largest economies in Europe.  

Model Specification 
Given the fact that we have access to many different potential explanatory variables we choose to group 

the variables into two different sub-groups and then combine the most promising of these variables in a 

“final” regression model. We first consider a model determining spreads primarily based on the 

characteristics of the bonds. To control for credit risk we include the issue specific rating of each 

observations. This also has the advantage that we will be able to compare our result from this model to 

previous studies that did not have access to accounting data, but had access to bond characteristics. The 

variables included in this analysis are: 

• Time to Maturity 
• Time to Call 
• Call Compensation 
• Size 
• Seniority 
• Secured/unsecured 
• Currencies 
• Bond Rating 
• Coupon Rate 
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The full specification of this model will look like the following: 

𝑆𝑝𝑟𝑒𝑎𝑑𝑖 = 𝛼 + 𝛽1 ∙ 𝑇𝑖𝑚𝑒 𝑡𝑜 𝑀𝑎𝑡𝑢𝑟𝑖𝑡𝑦𝑖 + 𝛽2 ∙ 𝑇𝑖𝑚𝑒 𝑡𝑜 𝐶𝑎𝑙𝑙𝑖 + 𝛽3 ∙ 𝐶𝑎𝑙𝑙 𝐶𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛𝑖 + 𝛽4 ∙

𝑃𝑎𝑦 𝑖𝑛 𝑘𝑖𝑛𝑑 + 𝛽5 ∙ 𝑆𝑒𝑐𝑢𝑟𝑒𝑑𝑖 + 𝛽6 ∙ 𝑆𝑢𝑏𝑜𝑟𝑑𝑖𝑛𝑎𝑡𝑒𝑑𝑖 + 𝛽7 ∙ 𝑆𝑖𝑧𝑒 + 𝛽8 ∙ 𝐺𝐵𝑃𝑖 + 𝛽9 ∙ 𝐶𝐻𝐹𝑖 + 𝛽10 ∙

𝑅𝑎𝑡𝑖𝑛𝑔𝑖 + 𝛽11 ∙ 𝐶𝑜𝑢𝑝𝑜𝑛 𝑅𝑎𝑡𝑒𝑖 + 𝛽12 ∙ 𝐼𝑛𝑑𝑒𝑥𝑖 + 𝜀𝑖  

 
Secondly, we consider a model determining spreads primarily based on the accounting data linked to each 

observation. Here we again control for general market movements. The variables considered in this part of 

the analysis are: 

• Leverage 
• Cash Generation 
• Equity Cushion 
• Interest Coverage Ratio 
• Tangibility of Assets 
• EBITDA Margin 
 
The full specification of this model will look like the following: 

𝑆𝑝𝑟𝑒𝑎𝑑𝑖 = 𝛼 + 𝛽1 ∙ 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖 + 𝛽2 ∙ 𝐶𝑎𝑠ℎ 𝐺𝑒𝑛𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑖 + 𝛽3 ∙ 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝐶𝑜𝑣𝑒𝑟𝑎𝑔𝑒 𝑅𝑎𝑡𝑖𝑜𝑖 +   𝛽4 ∙

𝐸𝑞𝑢𝑖𝑡𝑦 𝐶𝑢𝑠ℎ𝑖𝑜𝑛𝑖 + 𝛽5 ∙ 𝑇𝑎𝑛𝑔𝑖𝑏𝑖𝑙𝑖𝑡𝑦𝑖 + 𝛽6 ∙ 𝐸𝐵𝐼𝑇𝐷𝐴 𝑀𝑎𝑟𝑔𝑖𝑛𝑖 + 𝛽7 ∙ 𝐼𝑛𝑑𝑒𝑥𝑖 + 𝜀𝑖  

 
Finally, we combine variables from the two previous regressions in order to test our hypotheses. The third 

model will therefore be a combination of the two models above, dependent on the findings of the two first 

models.  

Our data is panel data, which means that our observations spans different periods. A successful regression 

model must therefore be able to take into account differences in the macro environment over these 

periods, which may affect the general spread levels. Our independent variable is the spread on a bond. 

However, spreads are not constant over time and do depend on the macro environment as can be seen in 

Figure 3. It is therefore necessary to use some variable that captures these differences in spreads over time. 

To control for effects that varies over time, we use the spread on the HPC0 index, as this should largely 

reflect the general risk of the European high yield market.  

All of our models are specifications of multiple linear regression models, and can be estimated using 

standard multiple linear regression techniques and ordinary least square (OLS) estimation. We primarily 

base our conclusions on a 95% confidence interval, but also report significance at a 99% and a 90% 
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confidence interval. In order to say anything about the predictive power of the models, we also report the 

adjusted R-squared, which tells us the fraction of the total variance in spreads that can be explain by our 

explanatory variables. It must be said that the regression techniques used in this thesis is standard 

regression techniques and that they are used solely for empirical purposes. Consequently, we will not 

provide a thorough and elaborate explanation of the statistical methodologies that lead to these regression 

techniques.  

According to Stock and Watson (2010), a number of assumptions must be fulfilled for the estimators to be 

consistent. 

Variables must be i.i.d 

The variables used must be independently and identical distributed. This will often be the case if some kind 

of random sampling method is used. In our case, it therefore becomes important that our sample is 

somewhat random in the sense that the observations collected must be a representative subsample of the 

overall population of European high yield bonds. We can of course never be completely sure that there is 

not some sort of bias in our data, especially since it has been gathered with a commercial purpose. 

However, from looking at the geographical and industry distribution of our observations in the data 

description section, we are confident that we do not have a major bias in our sample selection.   

No Perfect Multicollinearity 

Secondly, there must be no perfect multicollinearity. The regression software employed in our analysis 

automatically takes account of this and this assumption will therefore always hold. However, although 

there is no perfect multicollinearity, strong collinearity might still be a problem (although the model will still 

be valid). Strong collinearity means that it becomes difficult to separate the effects of the two correlated 

variables on the independent variables. In this case, one of the variables will be incorrectly estimated, 

which means that the sign of the coefficient might change or standard errors will be very wide. It is possible 

that we will face such issues in our models since many of our variables are to some extent dependent on 

each other. In order to mitigate this, we calculate correlation matrixes before we run our regressions. This 

should to some degree help us become aware of possible collinearity problems.  

The Conditional Distribution of the Error Term has a mean of Zero 

Thirdly, the error terms of the model must be normally distributed, meaning that they are homoscedastic. 

Heteroskedasticity might invalidate statistical inferences because the statistical tests assume that the errors 

are uncorrelated and normally distributed. Consequently, it is important for us to be aware of this such that 

our conclusion will be robust. To deal with this, we test our regression models for heteroskedasticity using 
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a statistical heteroskedasticity test. We use normal standard errors, if the test shows that errors are 

homoscedastic. On the other hand, the presence of heteroskedasticity requires the use of 

heteroskedasticity-consistent standard errors. 

Finite Fourth Moments – Large outliers are unlikely 

The final assumption is that large outliers are unlikely. The presence of large outliers will often bias the 

estimation of the coefficients such that the coefficients become incorrect. We have already briefly touched 

upon this, as we mentioned the fact that our interest coverage variable is affected by one particular outlier, 

which can be seen in Appendix A. To make sure that our conclusion would not be affected we did two 

things. We first looked at scatterplots for all of our variables to make sure that there were not large 

outliers. When we did this for the interest coverage ratio, we found a large outlier. Secondly, In the case of 

the interest coverage variable, we report the regression model both with and without the outlier. 
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Results 
Below we present results based on three regression models: one using data on bond characteristics, one 

using accounting data, and a combined model used to test various hypotheses. We present models based 

on each type of information in order to disentangle how much explanatory power that comes from the 

accounting data and the data on bond characteristics respectively, since these are two different 

information sources.  

Bond Characteristics 
Before running the model, we did a correlation matrix of the variables. This correlation model can be seen 

in Appendix C. We then proceeded to run the model, which indicated that there are some potential 

multicollienarity issues. In the following, we therefore report four different models in order to show the 

effect of this possible multicollinearity.  

We also did a test for heteroskedasticity. Table 3 below shows the summary of the heteroskedasticity test 

for the first of the regression models. 

                                                                        Table 3 – Heteroskedasticity Test 

 

The null hypothesis in this case is that the errors are homoscedastic. As can be seen from Table 3, the null 

hypothesis is rejected in this case, which means that one must operate under the assumption of 

heteroskedasticity. We therefore ran our regressions below using heteroskedasticity-consistent standard 

errors. 

As mentioned above, we became aware of potential multicollinearity issues when we ran the regressions. 

These issues were primarily caused by two variables: the coupon rate on the bond and the bond specific 

rating. In the following, we therefore report four different specifications of the model. In the first 

regression model, we report the model without the two variables that we believe to be troublesome. In the 

remaining three models, we then illustrate possible multicollinearity issues caused by the rating and the 

coupon rate. This should give the reader a better understanding of the effect of these variables. 

DF
Chi-

Square
Pr > ChiSq

54 89.27 0.0018

Test of First and Second

Moment Specification
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Table 4 below shows a description of the variables used in the models below. Table 5 below then shows the 

models and their results when regressing bond characteristics on spreads. All of the coefficients in Table 5 

are in basis points (bps) and the numbers in the brackets are t-statistics. 

  Table 4 – Description of Bond Characteristics Variables 

 

Variable Description

Years to Maturity The time to the maturity of the bond measured in years.

Time to Call The time to the next call date measured in years.

Call Compensation The price above par that must be paid in the event of a call.

Pay-in-Kind A dummy variable equal to 1 if the bond has a pay-in-kind option. 

Subordinated A dummy variable equal to 1 if the bond is subordinated.

Secured A dummy variable equal to 1 if the bond is secured

Size The size of an issue measured in million Euros.

CHF A dummy variable equal to 1 if the bond is issued in Swiss Francs.

GBP A dummy variable equal to 1 if the bond is issued in British Pounds.

Coupon The coupon rate on a bond measured as a number (fx. 5 is 5% coupon).

Rating The average numerical rating of the bond issue from the three large credit raters. 

HPC0 The average spread of the HPC0 index
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Table 5 – Regression Results 

 

Before reporting the results of the regression model, we first discuss the possible multicollinearity caused 

by the coupon rate and rating variables. The consequences of the multicollinearity can be seen when we go 

from model 1 to model 2-4 where coupon rate and rating variables are added. This causes what looks like 

possible multicollinearity for several of the variables. This is illustrated by the fact that many of the 

coefficients change sign when the coupon rate and rating variables are added. These sign changes are not 

consistent with the correlation between the variables in question and the spread. For example, the call 

compensation and the subordination variables both have coefficients that change from positive and 

significant to negative after the coupon variable is added. Likewise, the coefficient of time to maturity 

(1) (2)            

Added 

Coupon

(3)            

Added 

Rating

(4)            

Removed 

Coupon

Years to Maturity -19.80***        

(-3.02)

10.01 

(1.67)

3.942 

(0.73)

-21.59***    

(-3.81)

Time to Call -0.9773          

(-0.14)

-22.12***    

(-4.15)

-13.69**    

(-2.52)

9.034 

(1.50)

Call Compensation 34.32*** 

(8.40)

-6.230      

(-1.52)

-3.034      

(-0.78)

26.08*** 

(7.55)

Pay-in-Kind 281.3*** 

(8.36)

97.77*** 

(3.86)

75.95*** 

(3.41)

167.3*** 

(5.59)

Subordinated 78.48*** 

(4.50)

-12.59      

(-0.91)

-33.02**    

(-2.36)

1.600 

(0.10)

Secured 66.04*** 

(3.89)

12.97 

(0.92)

12.95 

(1.01)

46.39*** 

(3.11)

Size -0.2800***       

(-8.18)

-0.1830*** 

(-5.68)

-0.1335*** 

(-5.29)

-0.1394*** 

(-5.68)

CHF -71.88***        

(-2.59)

-10.37      

(-0.39)

-5.655       

(-0.22)

-39.15       

(-1.50)

GBP -8.918           

(-0.57)

-28.78**      

(-2.27)

-15.53      

(-1.25)

11.75 

(0.83)

HPC0 (Index) 0.9024*** 

(8.69)

0.7836*** 

(10.15)

0.8092*** 

(11.05)

0.9126*** 

(10.44)

Coupon 70.96*** 

(17.30)

58.55*** 

(12.71)

Rating 27.11*** 

(5.98)

57.33*** 

(13.46)

R-Squared 0.4573 0.6875 0.7098 0.5901

Observations 518 518 518 518

* All standards errors are heteroskedasticity-consistent

* p<0.10 , ** p<0.05 , *** p<0.01



54 | P a g e  
 

changes from negative to positive, although it has a negative correlation with spread. Both the call 

compensation and subordination variables have a somewhat strong positive correlation with the coupon 

rate (0.57 and 0.33 respectively). However, both of them also have a positive correlation with the spread to 

maturity (0.41 and 0.14 respectively), which suggest that the coefficients should be positive and not 

negative as we find in regression model 2-4. Intuitively it also makes sense that the true relationship should 

be positive. If one considers two identical bonds where the first is paid a high price at call (for example 

110), and the second receives only par at call, then the first bond should everything else equal have the 

higher spread. Regression model 2 and 3 suggest that the higher the call price, the lower the spread. The 

models also suggest that a subordinated bond will have a lower spread than a bond with senior priority. 

This clearly seems counterintuitive. We also note that when the coupon rate is removed in regression 

model 4, the call compensation variable becomes positive and significant again. This is not the case for the 

subordination coefficient. This, however, might be caused by the correlation with the rating (correlation of 

0.31). This makes sense since a subordinated bond will always have a lower bond specific rating than a 

senior bond, in part due to the higher leverage. In conclusion we therefore believe that one should be 

careful about making conclusions about the effect of some of the variables when coupon rate and rating is 

part of the equation.  

In the following, we therefore choose to base our conclusion of the effect and significance of most of the 

variables on the first regression model, whereas the remaining models show the consequences of including 

the coupon rate and rating variables. As to the effect of the coupon rate and the rating variables, both have 

positive coefficients that are significant. The fact that the coupon rate and the rating have positive effects is 

hardly surprising. The rating is an assessment of the quality of the issue. This should be reflected in the 

spread in the way that a higher rating number (worse rating) leads to a higher spread. The coupon is set at 

the time of the issue and will reflect both the interest rate at the time of the issue and the markets 

perception of the risk of the issue at this time. The more risky the issue, the higher coupon rate, and the 

higher the spread. This explains the positive coefficient. We also note that both the coupon rate and the 

rating variable have a high predictive power and increase the explanatory power of the model significantly. 

This means that although we chose to primarily base our conclusions about the effect of the remaining 

variables on regression model 1, we still believe that the coupon rate and rating are relevant if one wants 

to obtain the model with the highest predictive power.  

Looking at regression model 1, the coefficient of the time to maturity indicates a negative relationship 

between time to maturity and spread. Most term structures tend to be upward sloping, although they can 

take many shapes. Intuitively one would also expect it to be upward slopping for high yield bonds because 
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credit risk should be a large component of spreads. Furthermore, the risk of default compounds heavily 

over time, thus putting the investor at risk. One would therefore expect a positive coefficient since 

investors should be compensated for carrying the risk of default over longer time. Additionally, high yield 

issues should also have higher credit risk in the earlier years of the issue due to the higher debt burden 

(assuming that the company delevers over time), which should lead to higher spreads for newly issued 

bonds with a longer time to maturity. In our case, the correlation between spread and time to maturity is 

negative (correlation of -0.13). In our regression models, we get a negative coefficient in the first and the 

fourth model, while it is positive when adding the coupon rate. The coefficient is insignificant when 

controlling for coupon rate, whereas it is significant when this is left out. This is a bit surprising given that 

the correlation between time to maturity and the coupon rate is relatively low at -0.18. However, the time 

to maturity is negative and significant when we regress it on spread without any additional independent 

variables and whenever the coupon is not part of the regression. This indicates that the true relationship 

should be negative. In sum, it seems likely that the inclusion of the coupon rate causes the estimation of 

the coefficient on time to maturity to be wrong. We therefore believe that the true relationship of our 

estimation should be negative. However, this also leaves the question of why the coefficient on time to 

maturity is negative and not positive, as one would normally expect it to be. We shall return to this later in 

the results section.  

Next, we turn to the variables measuring the effect of differences in call terms of the bonds. We already 

mentioned that we find a positive and significant effect of the call compensation variable, which indicates 

that the higher the call price is, the higher the spread. However, we do not find that the time to call is a 

significant explanatory variable in the first model. This is somewhat surprising. Looking at the correlation 

matrix, we see that the time to call variable has a correlation of -0.21 with spread to maturity and that it is 

strongly correlated with the time to maturity variable (correlation of 0.57). We therefore suspect that the 

correlation of these two variables lead to an imprecise estimation of the effect of the time to call. To test 

this we did the following. We first did a regression with time to call as the single explanatory variable and 

found a negative and significant coefficient. We secondly ran regression model 1 without time to maturity 

and found a coefficient of -15.3 that is significant (t-value of -2.53). In sum, we therefore find it likely that 

the true effect of the time to call is negative and that the effect is affected by the correlation with time to 

maturity.  

Turning to the effect of coupon deferral, we included a variable measuring whether a bond is a pay-in-kind 

bond. Regression model 1 shows a positive and significant coefficient, indicating that the spread is higher 

on bonds with a pay-in-kind feature than on bonds that do not have this. The coefficient of 281 indicates 
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that pay-in-kind bond have an extra spread of 281 bps due to the additional risk. This is in line with what 

one would expect, as these bonds have a higher uncertainty about future cash flows in addition to the fact 

that they often have the lowest priority of all bonds in the capital structure.   

We also included two variables controlling for the priority of a bond in the capital structure in the models. 

The first variable measures whether a bond is subordinated. The coefficient in model 1 is positive and 

significant, indicating that subordinated bonds have significantly higher spreads than senior bonds. 

According to model 1, an average subordinated bond have an extra spread to maturity of 78 bps compared 

to a senior bond, indicating that subordinated bonds have lower recovery rates. The second variable 

measures whether a bond is secured. According to the coefficient in model 1, the effect of a bond being 

secured is positive and significant. This is opposite of our expectations and quite strange, since this implies 

that bonds backed by assets have a higher spread. This seemed counterintuitive. We therefore looked at 

the correlation between spreads and the “secured” variable, which is -0.11, indicating that the coefficient 

should be negative. This led to the suspicion that the coefficient might have the wrong sign due to 

multicollinearity with other variables. Looking at the correlation matrix, we find that the “secured” variable 

has a relatively high correlation with the subordination- (correlation of -0.55) and “pay-in-kind” (correlation 

of -0.40) variables. Removing the subordination variable from the model causes the coefficient of the 

secured variable to become insignificant (although still positive), while removing the pay-in-kind variable 

causes the coefficient to become negative and insignificant. We therefore find it likely that the positive 

coefficient in the first regression model is due to multicollinearity. However, we also note that the 

coefficient of the  secured variable is insignificant even when we remove the subordinated and pay-in-kind 

variables, which means that we cannot conclude that the spread of a bond is affected by whether a bond is 

secured or not. This is somewhat surprising.  

The variable measuring the effect of issue size on the spread is negative and significant through all of our 

models. This is interesting, as it indicates that large issues have lower spreads than small issues. We 

proposed that size could be used as an indicator of liquidity risk. However, although the coefficient looks 

interesting, it is still not possible to conclude whether this is the case, as large companies might differ from 

smaller companies in many ways. For example, it might be that large companies in general have a higher 

credit quality. This is also indicated by the decrease in the coefficient when rating is included into the 

regression (model 3 and 4). In a later model, we include size in a regression that also considers our 

accounting variables. This should provide clarification and show whether the effect of size is still negative.  

We also included the funding currency as a variable in the models in Table 5. The CHF variable is significant 

in the first two regression specifications. However, this effect disappears in the other regression 
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specifications. Furthermore, there are only 16 CHF observations in our sample, so one should definitely be 

careful about concluding anything from this. The GBP variable is negative in three of four regression 

models. However, it is only significant in model 2 when the coupon rate is included. We can therefore not 

find any consistent effect of issuing high yield bonds in GBP compared to EUR.  

Lastly, the index variable (HPCO) is positive and significant. This means that our sample has a positive 

correlation to the market, which is consistent with our expectations. The coefficient of 0.90 in the first 

model shows that the spread of the average bond in our sample will move by 0.90 bps when the spread of 

the index moves by 1 bps.  

In terms of the fit of the models, it should be noted that the regression models above are able to explain a 

somewhat surprisingly large part of the variation. Our first model has an adjusted R-squared of 0.46. This is 

fairly good given that there is no variable measuring credit quality included in the regression model. Adding 

rating and coupon rate further improves the fit of the model such that the third model has an adjusted R-

squared of 0.712. The large improvement illustrates the high predictive power of both the rating and 

coupon rate variable. Furthermore, this also highlights that one should definitely include the coupon rate 

and rating variables into the regression model if one wants a model that is able to predict a large part of 

the variation in spreads, although this would likely result in incorrectly estimated coefficients for some 

variables.  

Accounting Data 
Having looked at the bond characteristics of our sample, we now turn to the accounting determinants. 

Before running the model, we again did a correlation matrix of the variables. This correlation matrix can be 

found in Appendix D. Once again, we ran more than one regression model in order to check the robustness 

of our conclusions. We also ran a test for heteroskedasticity using the full regression model, which is the 

first regression model. The results show that once again we should reject the null hypothesis of 

homeskedasticity and use heteroskedasticity-consistent standard errors.  

Table 6 below shows a description of the accounting variables used in the regressions below. Table 7 then 

shows the regression models and their results. 
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       Table 6 – Description of Accounting Variables 

 

 

 

                                            Table 7 – Regression Results 

 

As can be seen from Table 7, most of the variables are significant across all of the regression models. The 

leverage of a company has a significant impact on the spread, meaning that higher leverage leads to a 

higher spread. The coefficient of 43 implies that an increase in leverage of one, increases the spread by 43 

bps. This could indicate that higher leverage do indeed lead to a higher probability of default. The interest 

coverage ratio is negative and significant across all models, indicating that having earnings to pay coupons 

Variable Description

Leverage Defined as Net Debt/EBITDA at the respective seniority level.

Cash Generation Defined as (FCF before financing)/Net Debt.

Interest Coverage Defined as (EBITDA-Capex)/Net Interest Paid.

Equity Cushion Defined as (Enterprise Value-Net Debt)/Enterprise Value.

Intangibility Defined as the fraction of total assets that are intangibles.

EBITDA Margin Defined as EBITDA/Revenues.

HPC0 The average spread of the HPC0 index

(1)              

Full Model

(2)  

Removed 

Interest 

Cover          

(3)  

Removed 

Cash 

Generation          

(4) 

Removed 

Outlier           

Leverage 43.49*** 

(7.71)

45.04*** 

(8.08)

43.76***     

(7.77)

41.52*** 

(7.20)

Cash Generation -220.51*      

(-1.89)

-346.9***      

(-3.50)

-121.4         

(-0.91)

Interest Coverage -9.97***        

(-3.12)

-13.60***            

(-4.63)

-25.27***      

(-3.12)

Equity Cushion -177.5***      

(-3.42)

-248.8***      

(-5.67)

-251.8***          

(-5.85)

-220.3***      

(-5.05)

Intangibles 89.27*** 

(2.98)

91.20*** 

(3.05)

80.62*** 

(2.7)

104.9*** 

(3.41)

EBITDA Margin -132.0*       

(-1.93)

-123.2*         

(-1.8)

-126.1*          

(-1.84)

-145.9***      

(-3.0)

HPC0 0.8671*** 

(7.85)

0.8633*** 

(7.78)

0.2415*** 

(3.26)

0.8809*** 

(7.89)

Adj. R-Squared 0.3472 0.3472 0.3495 0.3411

Observations 518 518 518 514

Note: All standards errors are heteroskedasticity-consistent

* p<0.10 , ** p<0.05 , *** p<0.01
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is also of importance. The equity cushion of a company is significant and negatively correlated with the 

spread, indicating that investors are concerned with having some equity cushion to protect their 

investment. The coefficient of -178 indicates that increasing the equity cushion with 1 percentage point will 

decrease the spread by 2 bps. Lastly, we also find that an increase in intangible assets leads to a higher 

spreads. The coefficient on this variable is positive and significant, indicating that the higher the fraction of 

intangible assets, the higher is the spread. This seems intuitive, since a high fraction of intangible assets 

should be associated with lower recovery rates. The coefficient of 89 implies that increasing the fraction of 

assets that are intangible by one percentage point will increase the spread by roughly 0.9 bps.   

However, looking at model 1, it is surprising that the cash generation variable is only significant at the 10% 

significance level. This might of course be because there is no significant relationship. The coefficient of -

221 implies that improving cash generation by one percentage point leads to a decrease in the spread of 

2.2 bps. This seems quite low. However, looking at correlations, we see that cash generation has a negative 

correlation with spread of -0.29. Although this correlation is lower than for most of the other variables, it is 

not much lower. Furthermore, from our correlation matrix we note that the correlation between the cash 

generation variable and the interest coverage ratio is relatively high at 0.54. We therefore test whether 

multicollinearity between these variables might be an issue. It makes sense that these variables should be 

highly correlated when looking at the definition of these. If the EBITDA of a company drops, then both cash 

generation and the interest coverage should decrease. Likewise, if the net debt of a company increases, 

then both cash generation and the interest coverage should decrease. Thus, it makes sense that these 

variables could show multicollinearity. To check this, we in turn remove one of the variables while retaining 

the other, and vice versa, in regression models 2 and 3. In the second model, we first remove the interest 

coverage variable. As can be seen, the coefficient of the cash generation variable now becomes significant 

and the effect becomes larger. In the third model, we secondly remove the cash generation variable. This 

gives a small change in the effect of the interest coverage variable, which becomes slightly more significant. 

However, over all, there is not a large change. The coefficient of the interest coverage ratio seems to be 

robust in all of the models where it is included. The coefficient is negative and significant as one would 

expect. Removing the variables above did not lead to a change in the sign of the any of the coefficients, and 

possible multicollinearity between the two variables should therefore result in larger standard errors 

instead. To check for this we ran a variance inflation factor (VIF) analysis on the first regression 

specification. This shows a factor of 1.55 for the cash generation variable meaning that the standard error is 

only 1.24 larger (square root of 1.55) than it would have been had the variable been uncorrelated with the 

other variables. We therefore conclude that we can find no evidence of multicollinearity that can explain 

the lack of significance of the cash flow variable. This leaves the conclusion that the relationship between 



60 | P a g e  
 

the cash flow variable and the spread is simply not as strong as for most of the other variables. It is of 

course possible that this conclusion might change when the bond characteristics are included in the 

regression model.  

Turning to the interest coverage variable, the coefficient is -9.97 and implies that increasing the interest 

coverage ratio by one will lower the spread by roughly 10 bps. However, as we showed in the data 

description section, the distribution of the interest coverage ratio is severely right-skewed. A scatterplot 

with the spread on the y-axis and the interest coverage ratio on the x-axis can be seen in Appendix A. Most 

of this skewness comes from a couple of outliers that are all observations for one particular firm over 

different quarters. The presence of these outliers clearly flattens the effect of the interest coverage ratio. 

As a test, we therefore remove this firm in model 4 and run the full model without the outliers from this 

one firm. This causes the coefficient to more than double to -25 compared to -10 in model 1. Furthermore, 

the significance is the same, so our conclusion on the variable is still the same, but the effect is larger. It 

should also be noted that the cash flow variable is no longer significant, which again shows that the 

significance of this variable is questionable and that the conclusion on this variable is not very robust to 

even small changes in the dataset. 

The final variable included in the regression model is the EBITDA margin of a company. The EBITDA margin 

seems to have some negative effect on the spread. However, the significance is only at the 10% level, so we 

would be careful about making too strong conclusions about this given the fact that the correlation with 

the spread is very low. 

Lastly, we note that our regression models are able to explain roughly 35% of the variation (adj. R-squared) 

of the spread. It is perhaps a bit surprising that the accounting variables seem to be able to explain less of 

the variation in spreads than the bond characteristics (45%), even without the coupon and the rating. 

However, this also shows that any successful regression model must take into account both the 

performance and credit quality of a firm as well as the terms of the bond issue.   

Combined Model 
In the following section, we report the results when both the bond characteristics and accounting variables 

are combined in the same regression model. Table 8 below shows the correlation matrix for the most 

important of the variables.  
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Table 8 – Correlation Matrix 

 

Once again we employed heteroskedasticity-consistent standard errors, as this was suggested by the test 

as shown below.  

Table 9 on the next page then shows the regression models and the corresponding results. 

STM Maturity Time to call Call Comp. Size Sub Pay-in-Kind Rating Coupon EBITDA Margin Cash Gen. Leverage Equity Cush. Interest Cover Intangibles

Spread to Maturity 1,00 -0,13 -0,21 0,41 -0,32 0,14 0,25 0,64 0,76 0,01 -0,29 0,46 -0,41 -0,31 0,06

Time to maturity -0,13 1,00 0,57 -0,07 -0,01 0,22 -0,07 -0,02 -0,18 0,26 0,10 0,00 0,23 -0,02 0,12

Time to call -0,21 0,57 1,00 -0,40 -0,01 0,28 -0,15 -0,16 -0,18 0,04 0,24 -0,10 0,35 0,26 -0,02

Call Compensation 0,41 -0,07 -0,40 1,00 -0,11 0,20 -0,14 0,30 0,57 0,04 -0,20 0,27 -0,20 -0,30 -0,09

Size -0,32 -0,01 -0,01 -0,11 1,00 -0,12 0,11 -0,34 -0,21 0,06 -0,02 -0,11 0,05 -0,03 -0,09

Subordinated 0,14 0,22 0,28 0,20 -0,12 1,00 -0,21 0,31 0,33 0,07 0,09 0,20 0,22 0,12 -0,05

Pay-in-Kind 0,25 -0,07 -0,15 -0,14 0,11 -0,21 1,00 0,28 0,17 -0,02 0,00 0,29 -0,21 -0,02 0,01

Rating 0,64 -0,02 -0,16 0,30 -0,34 0,31 0,28 1,00 0,63 0,13 -0,19 0,55 -0,35 -0,28 0,18

Coupon 0,76 -0,18 -0,18 0,57 -0,21 0,33 0,17 0,63 1,00 0,05 -0,21 0,46 -0,34 -0,25 -0,03

EBITDA Margin 0,01 0,26 0,04 0,04 0,06 0,07 -0,02 0,13 0,05 1,00 0,00 0,07 0,06 -0,07 0,47

Cash Flow -0,29 0,10 0,24 -0,20 -0,02 0,09 0,00 -0,19 -0,21 0,00 1,00 -0,25 0,39 0,54 0,16

Leverage 0,46 0,00 -0,10 0,27 -0,11 0,20 0,29 0,55 0,46 0,07 -0,25 1,00 -0,44 -0,30 0,02

Equity Cushion -0,41 0,23 0,35 -0,20 0,05 0,22 -0,21 -0,35 -0,34 0,06 0,39 -0,44 1,00 0,36 0,08

Interest Coverage -0,31 -0,02 0,26 -0,30 -0,03 0,12 -0,02 -0,28 -0,25 -0,07 0,54 -0,30 0,36 1,00 0,03

Intangibles 0,06 0,12 -0,02 -0,09 -0,09 -0,05 0,01 0,18 -0,03 0,47 0,16 0,02 0,08 0,03 1,00
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                         Table 9 – Regression Results 

 

In the models reported above, we choose not to include the coupon and the rating variables. We did this 

for two particular reasons. First, there seems to be multicollinearity issues caused by these two variables, 

which was shown in previous models. This causes difficulties in the interpretation of the effects of some of 

the variables. Additionally, both coupon and rating are also highly correlated with some of the accounting 

(1)           

Without 

Pay-in-

Kind

(2)            

Final 

Model 

(3)            

Added 

Dummies

Years to Maturity -19.24***      

(-2.98)

-23.70***    

(3.83)

-26.93***      

(-4.28)

Time to Call -0.5846        

(-0.09)

12.65** 

(2.20)

16.17***      

(2.78)

Call Compensation 18.87***      

(4.92)

27.63*** 

(7.65)

26.47***     

(7.52)

Pay-in-Kind 187.2*** 

(7.24)

191.6***      

(7.24)

Subordinated 52.17*** 

(3.48)

42.42*** 

(2.93)

48.51***     

(3.09)

Size -0.2160***      

(-7.03)

-0.2471*** 

(8.52)

-0.2442***     

(-8.22)

Leverage 26.93*** 

(4.71)

15.70*** 

(2.83)

15.49***      

(2.72)

Cash Generation -211.4**           

(-2.06)

-284.8***    

(-2.90)

-273.4***         

(-2.82)

Interest Coverage -7.709***      

(-2.70)

-9.001***    

(-3.25)

-9.167***          

(-2.94)

Equity Cushion -223.4***      

(-5.20)

-190.0***    

(-4.56)

-187.8***          

(-3.79)

Intangibles 70.01** 

(2.44)

75.99*** 

(2.75)

69.03**        

(2.45)

EBITDA Margin -56.77           

(-0.89)

-40.17         

(-0.64)

-52.44               

(-0.81)

HPC0 0.8210*** 

(8.12)

0.7974*** 

(8.31)

0.7887***       

(8.25)

Listed -22.63               

(-0.68)

Southern Europe 35.40**       

(2.53)

Adj. R-Squared 0.4836 0.5345 0.5378

Observations 518 518 518

* All standards errors are heteroskedasticity-consistent

* p<0.10 , ** p<0.05 , *** p<0.01
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variables such as leverage, which could give further problems in the estimation of the coefficients. 

Secondly, both coupon rate and rating are two very general variables and many quantitative and qualitative 

factors determine these. Therefore, although we have concluded that coupon and rating have a significant 

effect on the spread, we cannot give many insights from this conclusion. Given that multicollinearity might 

make our inferences about some of the other variables invalid, we would rather exclude these two 

variables than some of the accounting variables that give more detailed insights into the determination of 

spreads. However, it must also be said that if the goal is to come up with a model that can explain as much 

of the variation as possible, then one should definitely include these variables in the model. Thus, the sole 

reason that we leave out these variables is that it allows us to determine the effect of each of the other 

variables more precisely, and not because we believe that it will provide the model with the best fit. A 

model where both coupon rate and rating is included can be found in Appendix E.  

Turning to the models, it can be seen from the table that most of the conclusions from the previous 

regressions seem to hold up for this regression model as well. However, there are some changes, which 

shall first be discussed. 

When looking at the bond characteristics there seems to be some changes. In the previous regressions, it 

was difficult to make a conclusion about the coefficient of the time to maturity as we got different 

conclusions from the different regression models. We concluded that the relationship was likely negative 

given the negative correlation with spread. This seems to be supported by the models above, in which the 

coefficient of time to maturity is negative and significant. The question is then what can explain this 

downward sloping relationship. One possible reason why we find this might be that the well-performing 

companies have used the current low-interest environment to refinance their bonds, while companies that 

have performed surprisingly bad do no choose this, because it will be less attractive for them. Given the 

fact that interest rates have generally come down, it should have been profitable for most companies with 

an increased or constant credit quality to refinance older bonds over the last few years (if the bonds have 

had a call feature). In the same period, the general spread level has also come down, which means that 

these companies are also likely to pay a lower spread. This might not be the case for companies where the 

credit quality has deteriorated. For some of these, the deterioration in credit quality (which makes 

borrowing more expensive), could offset the lower interest rates in a market, which could potentially keep 

these from refinancing. If this is the case, relatively young bonds (long maturities) should have 

comparatively low spreads, while some of the bonds with short maturities (old bonds) will have high 

spreads. This in turn, might affect the relationship so much that it is not upward slopping, but downward 

sloping. To check this we did a small comparison of bonds with long and short time to maturity. From our 
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sample of observations, we compared the 75 observations with the longest time to maturity to the 75 

observations with the shortest time to maturity20 on a number of our variables. Table 10 shows this 

comparison.  

                                             Table 10 – Short-term vs Long-term Bonds 

 

The numbers in Table 10 generally seem to confirm our theory. The bonds with the shortest time to 

maturity have a spread that on average is 85 bps larger than the bonds with the longest maturities. This is 

despite the fact that the first group has lower leverage. Looking at other measures of credit quality one can 

also see that the long-term maturity bonds have a higher EBITDA margin, generate a more cash compared 

to their debt, and have a higher equity cushion. This could indicate that those firms with short-term 

maturity bonds are generally of worse quality than those with newly issued bonds, despite the fact that one 

would expect the firms with newly issued bonds (longer maturities) to be more risky. We also note that 

there does not seem to be a difference in relation to the size of the issues and to the average rating of the 

bonds.  

The remaining bond characteristic variables all provide the same results as in the previous regressions. The 

coefficient on the call compensation is positive and significant. The interpretation of this coefficient is that 

for each percentage point increase in the call price, the spread is 28 bps higher. The models above confirm 

that investors demand a significantly higher spread to hold a subordinated bond. This is hardly surprising 

given that these are subordinated to senior bonds and will therefore have a lower expected recovery rate. 

The effect of 42 bps on the subordinated bond might not seem like much. However, one should keep in 

mind that this is only compensation for the subordination (lower recovery) and does not include 

compensation due to higher leverage. Investors also demand a large increase in spread to hold a pay-in-

kind bond. Our regression suggests that these bonds on average have a spread that is 187 bps higher than for 

                                                           
20 The range of the time to maturity for the long-term maturities is 6.3-9.1 years to maturity, while it is 2.1-3.9 years 
for the short-term maturities.  

Variables Short Maturities Long Maturities

Years to Maturity 3.34 6.95

Spread to Maturity (bps) 601 516

EBITDA Margin 19.2% 27.5%

Cash Flow (% of Net Debt) 3.9% 5.9%

Leverage 4.12 4.44

Equity Cushion 39.7% 47.3%

Interest Cover 2.65 2.58

Size (mil. Euros) 415 410

Numerical Rating 14.96 14.95
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high yield bonds. This makes sense given the coupon deferral risk (higher uncertainty) and the deep 

subordination (lower recovery) of these bonds. In the table above, we show the full regression model both 

with (second column) and without (first column) the pay-in-kind variable. We do this to illustrate that 

including this variable has a large effect on the coefficient of leverage, which is almost halved. It makes 

sense that these variables affect each other, since a pay-in-kind bond will usually have very high leverage 

due to its deep subordination.  

The remaining bond characteristic that we have so far not mentioned is the size of the bond issue. The 

coefficient on the size of the issue is negative and significant in the models above. This means that the 

higher the size of a bond issue, the lower the spread. This is the case even after we take into account credit 

quality of the companies. The question then becomes why larger issues receive a discount. As already 

mentioned, one thing that could explain this is liquidity. Alternatively, it might be that there is some 

omitted variable that we have not included which is strongly correlated with size. However, it must also be 

said that the size coefficient is very robust to changes in the models and that it is always highly significant. 

The interpretation of the coefficient is also rather interesting. Given that the coefficient is -0.25 in model 2, 

an increase in issue size of 100 million EUR would lead to a decrease in spread of 25 bps. This is a very large 

effect given that our issue sizes vary from 100 million EUR to above 1 billion EUR. However, one should be 

careful in the interpretation of the effect of the variable for at least two reasons. First, we are not sure that 

these 25 bps (per 100 million EUR) is all due to size. In previous regressions, we found that adding coupon 

and rating to the regression reduced the effect to around 13 bps. It is therefore likely that the true effect is 

not as high as 25 bps. However, given that the correlation between size and rating is -0.34, it is also unlikely 

that there is no true size effect at all, and 13 bps is still a meaningful size effect. For example, the difference 

between a very small issue of 100 million EUR and an issue of 500 million EUR would be close to 50 bps. We 

also note that there must be a limit to the effect of this coefficient. By this, we mean that one should 

expect the effect of the size coefficient to be diminishing with size, such that the effect is largest for smaller 

issue sizes. To test whether this is the case, we ran a regression with the exact same variables as in model 

2, but also included a variable measuring the marginal effect of size. The results show that the marginal 

effect is indeed positive, indicating that the effect of size decreases as size increases. However, this variable 

is not significant (t-value of 1.43) 

There are also a few changes when it comes to the accounting variables. First, the EBITDA margin is no 

longer significant, although the coefficient is still negative. However, this is not surprising given the fact that 

the EBITDA margin was barely significant in previous regressions and that is has low correlation with 

spread. The cash generation variable, on the other hand, seems to become significant when we add data on 
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bond characteristics. The conclusions regarding the remaining four accounting variables are all unchanged. 

The equity cushion and interest coverage variables are both negative and significant, while the leverage 

and the intangibles variable are both positive and significant. Thus, we seem to be able to confirm most of 

our hypotheses about the accounting variables. It therefore seems that these are able to capture the 

factors that affect the expected loss (probability of default and expected recovery rate).  

Finally, it should also be noted that the fit of our final model (column 2) seems fairly good. The model is 

able to explain roughly 55% of the variation in the spreads, which also shows that the model benefits by the 

inclusion of both the accounting- and bond characteristics data. When we look at the distribution of the 

residuals, we conclude that the model predicts roughly 61% of the spreads within an error band of 100 bps. 

This should be compared to an average spread of 580 bps and a standard deviation of 183 bps. However, it 

is definitely possible to obtain a model with a higher predictive ability than the one we end up with if one is 

only concerned with the fit of the model and not the correct estimation of the coefficients. To check how 

accurate a model we could generate, we ran a regression based on our final model (model 2) where we 

included both coupon rate and rating as additional variables. The results of this model can be seen in 

Appendix E. We again conclude that both coupon rate and rating have a positive and highly significant 

effect on spreads. This model has an adjusted R-squared of 73% and predicts 80% of the spreads within the 

same error band of 100 bps. Including coupon rate and rating as variables in the model therefore leads to a 

significant increase in the fit of the model. Thus, these variables should be included if one were to create a 

model with the intention of predicting spreads as accurate as possible.    

In conclusion, it therefore seems that variation in spreads of European high yield bonds can largely be 

explained using both bond characteristics and accounting data to capture the credit risk through the 

expected loss. We have also shown that to get the best model, one should combine both of these 

information sources, as both are valuable when estimating a model. Furthermore, coupon rate and rating 

should be included if one wants to maximize the fit of such a model. Our results also show that it is possible 

to decompose the spread into separate effects from different accounting variables and bond characteristics 

in order to identify what factors that lead to a spread. The coefficients of the accounting variables largely 

conform to general theory about credit risk and show that investors are most likely concerned with both 

the probability of default and expected recovery rates. The consistent negative effect of issue size could 

also indicate that liquidity risk might be another important factor in the determination of spreads for these 

bonds.  

Having discussed the findings above, we add two variables to model 3 in Table 9. The first dummy, “Listed”, 

measures whether a company has listed equity. As can be seen from the table, we get a negative 
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coefficient, indicating that such bonds have lower spreads. Nevertheless, this is not significant. However, 

given that the average spread for firms with listed equity is 200 bps below that of privately owned 

companies, it must then be the case that public firms have better credit quality. The table below illustrates 

this. 

                                                     Table 11 – Comparison of Public and Privately Owned Firms  

 

As can be seen from the table, public firms are better on all but one of our accounting variables, the EBITDA 

margin. That public firms are of a better quality is also indicated by a lower coupon rate and a better rating. 

Thus, based on Table 11 and our model, we must conclude that although bonds of public firms have lower 

spreads, this lower spread does not come from an informational advantage or difference in ownership 

structure. Instead, it seems that the difference is due to differences in credit risk. There are several possible 

reasons why public high yield companies have lower credit risk than private high yield companies. First of 

all, in the high yield market a private owner often uses listings as an exit strategy. This private owner will 

seek to maximize its profit by listing the firm when it is doing well, which should mean a better credit 

quality. Secondly, a higher part of Fallen Angels are public companies compared to original high yield 

issuers. Despite being downgraded from investment grade, Fallen Angels are often of better quality than 

the average high yield firm, which might explain why public firms in our sample is of better quality. 

However, one should also note that there is a high degree of uncertainty attached to this finding given that 

only 10% of our sample is public companies. These findings are nevertheless also in line with the recent 

findings of Barclays in a study of differences between public and private issuers of high yield bonds21. The 

findings confirm that privately owned firms on average have higher spreads and that this is largely due to 

differences in credit risk.  

                                                           
21 The study by Barclays is called “An Empirical Analysis of the Difference between Public and Private Issuers of High 
Yield Bonds”. The study is unfortunately not publicly available, so one will need to contact Barclays to obtain access.  

Variables Public Privately Owned

Spread (bps) 403 603

Leverage 3.50 4.41

Cash Generation 9.9% 3.2%

Interest Coverage 4.15 1.81

Equity Cushion 52.0% 38.5%

Intangibles (% of assets) 38% 47%

EBITDA Margin 20.8% 23.2%

EV Multiple (EV/EBITDA) 8.18 8.65

Rating B+ B

Size (mil. EUR) 377 372

Coupon (%) 6.08 8.03
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The second variable measures the effect of operating in a Southern European country. We include this to 

check whether the bonds of such companies pay a higher spread than what is justified by their accounting 

data. We defined Southern Europe as Portugal, Spain, France, Italy, and Greece. One could argue whether 

France should be defined as Southern Europe. However, including France provided twice as many 

observations. Furthermore, the French economy has been doing better than the other countries above, so 

if anything including France should make our conclusions less significant. As can be seen from the results, 

our model indicates that the bonds of firms operating in these countries on average have an extra spread of 

35 bps that cannot be explained by our accounting variables or bond characteristics. This is significant at 

the 5% significance level and indicates that investors seem to require an extra spread. However, it must 

also be said that 35 bps are not that large an effect in the overall picture. A possible reason for this finding 

could be that macroeconomic conditions are worse in these countries, and that investors take this into 

account when evaluating the companies. This could be tested by including key macroeconomic variables 

into a regression model to see whether the effect of the dummy variable disappears.  

Robustness  
In the following section we test the robustness of our conclusions and the specification of our models. We 

do this by changing our dependent variable and by changing the lag of the data. The following table shows 

different model specifications that we test.  
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                 Table 12 – Regression Results of Robustness Tests 

 

The first column of the regression table above is regression model 2 from Table 9, which we will use as a 

reference for the robustness tests. In column 2, we test whether using spread to worst as the dependent 

variable provides a better fit than using spread to maturity. By spread to worst we mean the spread 

calculated as if a given bond will be called by the issuer at the first possible call date. If investors in general 

believe that most bonds are called at the first opportunity, then they will naturally begin to price the bonds 

as such. In such a case, using the spread to worst might provide a better fit of the model. The table shows 

(1)            

Base 

Model

(2) 

Predicting 

using     

STW

(3)              

Using 2-

month lag

(4)             

Using 4-

month lag

Years to Maturity -23.70***        

(3.83)

-6.446          

(-0.90)

-27.44***       

(-4.73)

-30.70***        

(-4.38)

Time to Call 12.65** 

(2.20)

23.81*** 

(2.60)

14.95***  

(2.67)

15.58** 

(2.34)

Call Compensation 27.63***     

(7.65)

18.97*** 

(3.64)

27.39*** 

(7.69)

26.34*** 

(6.88)

Size -0.2471***                  

(-8.52)

-0.3242***     

(-5.35)

-0.2381***     

(-8.63)

-0.2515***   

(-8.36)

Subordinated 42.42***     

(2.93)

-10.09         

(-0.45)

41.01*** 

(3.06)

30.15* 

(1.91)

EBITDA Margin -40.17           

(-0.64)

-118.0*         

(-1.61)

-51.50         

(-0.92)

-78.59          

(-1.11)

Cash Generation -284.8***        

(-2.90)

-579.8***        

(-3.23)

-221.3**       

(-2.73)

-229.4**        

(-2.49)

Leverage 15.70***    

(2.83)

38.15*** 

(4.06)

19.07*** 

(3.83)

20.48*** 

(3.21)

Equity Cushion -190.0***       

(-4.56)

-147.5*         

(-2.13)

-180.8***        

(-4.85)

-184.8***         

(-4.64)

Interest Coverage -9.001***        

(-3.25)

-0.8375         

(-0.18)

-9.811***       

(-4.25)

-12.09***       

(-4.71)

Intangibles 75.99***   

(2.75)

38.65      

(1.08)

71.46*** 

(2.93)

100.8*** 

(3.30)

HPCO 0.7974*** 

(8.31)

1.351*** 

(11.87)

0.5452*** 

(4.03)

0.5234*** 

(3.55)

Pay-in-Kind 187.2*** 

(7.24)

61.90  

(0.90)

187.3*** 

(7.47)

180.4*** 

(7.27)

Adj. R-Squared 0.5345 0.3849 0.5537 0.4851

Observations 518 518 518 518

* All standards errors are heteroskedasticity-consistent

* p<0.10 , ** p<0.05 , *** p<0.01
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that the part of the variation that can be explained by our variables drop from 53.45% to 38.49% when we 

change our dependent variable to spread to worst. It thus seems that our variables are more useful when 

using the spread to maturity.  

Having looked at the definition of the dependent variable, we now turn to the timing of the measurement 

of the spread to maturity. In previous regressions, we used a 3-month lag for our data. In the next two 

columns of Table 12, we check whether changing the length of the lag will change the fit of the model. 

Column 3 shows the results when we use a 2-month lag for the data, while column 4 shows the results 

using a 4-month lag. As can be seen from the third column, using a shorter lag slightly improves the fit of 

the model. The adjusted R-squared of the original model is 0.5345. This improves to 0.5537 when we use 

the 2-month lag, meaning that this model captures slightly more of the variation in the spreads. 

Furthermore, there are only minor changes in the coefficients and standard errors. This means that we get 

the same conclusion as before for all of the variables. In the fourth column, we use a longer lag period in 

our estimation. This, on the other hand, seems to make the predictive ability of the model worse, as the 

adjusted R-squared falls from 0.5345 to 0.4851. Most of our conclusions remain robust to changes in the 

lag period. Thus, although the conclusions on the significance of the variables are unchanged, it seems that 

lengthening the lag harms the predictive ability of the model. In conclusion, we can therefore say that the 

estimation of the variables largely seems robust to changes in the lag period. When it comes to predictive 

ability, though, it seems that a shorter lag period leads to a higher predictive ability (adj. R-squared). A 

shorter lag-period could therefore be desirable to optimize the fit of the model. However, it should also be 

noted that there must be a limit to this, as a too short lag period would not allow the accounting 

information to be reflected in the prices.  

In our results section we often dealt with possible multicollinearity when making interpretations. To check 

how large a problem multicollinearity is in terms of the effect on the standard errors, we ran a variance 

inflation factor (VIF) analysis on the full regression model from Table 9. The following table shows the 

results of this test applied to regression model 2 in Table 9.  
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                                                            Table 13 – VIF Analysis 

 

As can be seen from the table, none of the reported VIFs are anywhere close to 10, which indicate that 

multicollinearity does not seem to have too large of an effect on our estimated standard errors.  

Finally, it might also be interesting to look at whether there are any differences in spreads with respect to 

industries. In order to test this, we include industry variables in regression model 2 from above. Some 

industries might be more volatile or have a worse outlook than others. This might be picked up by the 

industry variables, since we are not able to control for such factors in our regressions. It might also very 

well be that these industry effects are not constant over time, such that our industry effects simply reflects 

the current perceived riskiness of the individual industries. Table 14 below shows our results when we 

include the industry variables in the model.  

VIF Analysis VIF Tolerance

Years to Maturity 1.78 0.562

Time to Call 2.54 0.394

Call Compensation 1.75 0.571

Subordinated 1.52 0.658

Pay-in-Kind 1.30 0.769

Size 1.11 0.901

Leverage 1.77 0.565

Cash Generation 1.59 0.629

Interest Cover 1.64 0.610

Equity Cushion 1.66 0.602

Intangibles 1.39 0.719

EBITDA Margin 1.40 0.714

HPC0 (index) 1.10 0.909



72 | P a g e  
 

                                                Table 14 – Regression Results with Industry Variables 

 

The coefficients of the industry dummies shown in Table 14 shows the difference between the given 

industry and the service industry, which is the largest industry in our sample. As can be seen from the table, 

3 out of 9 industries in the model have spreads that are significantly different from that of the service 

industry. All of these coefficients are positive indicating that companies in these industries on average have 

a higher spread than those in the service industry. It thus seems that there are differences across 

industries, and that controlling for these might be a good idea. However, looking at the fit of the model, the 

increase in the adjusted R-squared is only from 0.53 to 0.56. Thus, although controlling for industry 

differences is relevant, it does not improve the model fit by much. We also note that most of our previous 

conclusions are robust to the inclusion of industry dummies. The only noteworthy effects are that the 

equity cushion coefficient is now only significant at the 10% significance level, while the intangible assets 

coefficient is no longer significant. One reason why the latter variable becomes insignificant might be that 

the split between a firm’s tangible and intangible assets are dependent on the industry in which the firm 

operates.  

Coefficient Std. Error t-stat

Years to Maturity -25.82 6.825 -3.78

Time to Call 10.82 6.000 1.80

Call Compensation 24.60 3.590 6.85

Pay-in-Kind 183.0 25.18 7.27

Subordinated 46.53 14.03 3.32

Size -0.2400 0.02865 -8.38

Leverage 18.62 6.900 2.70

Cash Generation -253.1 118.3 -2.14

Interest Coverage -8.373 2.864 -2.92

Equity Cushion -97.32 51.13 -1.90

Intangibles 37.38 30.31 1.23

EBITDA Margin -111.4 67.74 -1.64

HPCO 0.8305 0.0906 9.17

Automotive -51.46 34.96 -1.47

Basic Industry -40.14 26.00 -1.54

Capital Goods 11.91 19.93 0.60

Consumer Goods 54.45 29.75 1.83

Healthcare 28.57 17.67 1.62

Retail 109.2 58.86 1.86

Media 119.3 23.46 5.09

Leisure 68.19 28.87 2.36

Telecommunications 64.33 23.51 2.74

R-Squared 0.5644

Observations 518

* p<0.10 , ** p<0.05 , *** p<0.01
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Contingent Convertible Bonds  
Contingent Convertible bonds (CoCo bonds) are the latest type of hybrid financial instruments and have 

received much attention in 2013 and 2014. The reason for this was mainly that banks looked to issue these 

bonds in order to improve their capital ratios following the new Basel III regulation. The CoCo bonds that 

we consider in this thesis are only issued by banks, and are very different from the standard high yield 

bonds that we looked at earlier. However, both types are part of the European high yield market. The main 

difference in the design between CoCo bonds and standard high yield bonds is that CoCo bonds contain at 

least two additional risks that investors in standard high yield bonds do not have to worry about. First of all, 

CoCo bonds are automatically converted to equity, or the face value written down, if the capital (equity) of 

the bank becomes too low. Secondly, CoCo bonds come with coupon deferral risk. There are at least two 

sources for this risk, which we go into more detail with on page 99. CoCo bonds cannot be priced as 

standard bonds due to these two additional sources of risk and the fact that these bonds are issued by 

banks. The fact that the issuer is a bank is important in terms of pricing, because bonds issued by banks are 

very different from the standard high yield bonds that we looked at in the previous section. An analysis of 

the bonds issued by banks will therefore also be different, as one will have to consider different variables. 

In the following, we shall briefly provide a few examples of why there should be a difference. First, the 

business of banks is very distinct from that of other companies. This means that we cannot use the same 

accounting variables as in our previous analysis. For example, using our measure of leverage, a bank bond 

could easily have a leverage number of 20. This would result in an extremely high spread if we used our 

previous model. One will therefore have to define a new model for an analysis of bank bonds. Secondly, 

one would likely consider different variables for this model. The primary business of a bank is lending so we 

would argue that one should be much more concerned with balance sheet numbers than we were in our 

previous analysis. Examples of factors that we believe should be important is the quality of the loans on the 

balance sheet, the amount of impaired loans, the reserves set aside to cover these, and the amount of 

equity available to absorb losses on loans (equity cushion). The equity available to absorb losses is part of 

regulatory capital for banks, which we shall have much more to say about in the following sections due to 

its importance for CoCo bonds. In sum, an analysis of bank bonds are different from that of standard high 

yield bonds, because the underlying business of banks is very different. The above-mentioned factors 

should then illustrate why bank bonds, and CoCo bonds, must be analyzed based on different variables 

than those used in the first section.  

The CoCo segment of the European high yield market is the youngest and fastest growing segment. This 

implies that very little research has been done on these bonds, which means that there currently exists no 

generally accepted pricing method for CoCo bonds. The purpose of our analysis of CoCo bonds is to analyze 
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the various risk components that leads to a relatively high spread on CoCo bonds and to quantify this 

empirically.  An empirical study of the spread determinants could help researchers by identifying risks that 

are particularly important and that should be taken into account in a pricing model. In that sense, the 

analysis done in this section is quite similar to the one done in the section above. However, it is done on 

another segment of the European high yield market, which cannot be looked at in the same way. This also 

shows that the European high yield market cannot be analyzed as one, as it consists of different sub 

segments of bonds.   

In the following, we first introduce the CoCo bond and the regulatory framework surrounding it. The 

regulatory part is not only relevant for an analysis of CoCo bonds, but is also relevant for a general analysis 

of high yield bonds issued by banks. We then discuss how the risk of a CoCo bond can be decomposed, and 

how one can measure these risk factors. Finally, we present our data and the results.  

Introduction to CoCo Bonds 
A CoCo bond is, in its simplest form, a bond that will be automatically converted into equity or undergo a 

write-down of its face value, if the issuing bank faces a situation where it does not have enough equity. The 

trigger works in the way that the bond is converted into equity, or written down, when the loss-absorbing 

capacity (the capital) of the bank falls below a certain trigger point. This trigger point is a pre-defined 

capital ratio, below which the trigger is activated.  

Banks have been seen as the main users of CoCo bonds due to their high leverage, which means that they 

often have trouble raising additional capital in a situation of distress. The purpose of the trigger mechanism 

is to improve the capital position of the bank by creating additional equity. The automatic recapitalization 

should allow the bank to keep operating with a sufficient amount of capital at a time where it would 

otherwise be difficult for the bank to raise capital from capital markets. The main difference between the 

loss absorption of a CoCo bond and a regular bond is that the loss-absorption by the CoCo bond occurs 

while the bank is still a going concern, whereas losses on regular bonds are not realized until the underlying 

company has defaulted (gone concern). Additionally, CoCo bonds also have coupon deferral risk, as 

coupons on these bonds are not mandatory. The bank has discretion with respect to the payment of 

coupons, and regulation restricts the ability of banks to pay coupons in certain cases. CoCo bonds therefore 

have certain risks that are not relevant to standard high yield bonds.  

 Two different types of CoCo bonds exist. The prime distinction here is between “Tier 2 CoCos” and 

“Additional Tier 1 CoCos” (AT1s). As the names suggest, Tier 2 CoCos counts towards a bank’s tier 2 capital, 
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while AT1 CoCos counts towards a bank’s tier 1 capital22. There are different requirements for instruments 

to comply with in order for them be counted as either tier 1 or tier 2 capital. This also means that the 

design of AT1 CoCos and Tier 2 CoCos are different. First of all, AT1 CoCos are junior subordinated 

instruments whereas Tier 2 CoCos are subordinated instruments (i.e. AT1 CoCos are lower in the capital 

structure than Tier 2 CoCos). This means that AT1 CoCos will often have a higher spread than Tier 2 CoCos. 

The typical Tier 2 CoCo is of a maturity of 10 years and must be issued with a tenor of at least 5 years to 

comply with tier 2 requirements, while AT1 CoCos are required to be perpetual (and non-callable for at 

least 5 years) in order to be classified as tier 1 capital. A bank can choose not to pay coupons on its AT1 

CoCos, whereas it must pay coupons on Tier 2 CoCos. Lastly, under the new Basel III regulation, banks are 

given strong incentives to increase their tier 1 capital by issuing AT1 CoCos. This is done by requiring a 

certain part of a bank’s capital (1.5% of risk-weighted assets) to be either AT1 CoCo bonds or equity. Since 

AT1 CoCo bonds are cheaper to issue than equity, almost all banks prefer these bonds. Tier 2 CoCos can be 

used to increase the bank’s tier 2 capital as well. However, the bank can choose to issue a standard 

subordinated bond23 instead of a tier 2 CoCo bond to increase tier 2 capital. Most banks prefer the standard 

subordinated bond instead of the Tier 2 CoCo bond, as issuing a standard subordinated bond is usually 

cheaper than issuing a CoCo bond (with the same priority). The result of this is that very few banks choose 

to issue Tier 2 CoCos and that most banks choose to issue AT1 CoCos. 

In this thesis, we focus solely on the AT1 CoCos for the following reasons. First of all, in order to do a 

meaningful analysis, the bonds that we use in the sample must be of a relatively uniform nature. This would 

not be the case if we included both AT1 CoCos and Tier 2 CoCos in the sample. Secondly, AT1 CoCos seem 

to be the prevailing CoCo instrument due to regulatory treatment of the instruments. Thirdly, the 

regulatory differences between the two types of bonds mean that significantly more AT1 CoCos than Tier 2 

CoCos have been issued. It would therefore be difficult to do an analysis of Tier 2 CoCos, since the sample 

size would be extremely small. We will therefore not go further into tier 2 CoCos, but limit ourselves to AT1 

CoCos. In the following, a CoCo bond should therefore be understood as an AT1 CoCo bond.  

The first AT1 CoCo was issued at the beginning of 2011 by the Dutch bank, Rabobank (Hughes, 2011). 

However, it was not until the end of 2013 that these instruments began to have any relevance in terms of 

issuance. Figure 11 below shows the large increase in issuance of AT1 CoCos beginning in the fourth quarter 

of 2013. As of the end of the first quarter of 2015, we were able to identify 62 AT1 CoCo bonds with a total 

                                                           
22 Tier 1 and tier 2 capital refer to capital with different priorities in a bank’s capital structure. Tier 2 capital is 
subordinated debt instruments, whereas tier 1 capital is junior subordinated debt instruments and equity. Tier 1 
capital is therefore subordinated to tier 2 capital.  
23 This bond must fulfil a number of requirements in order to count as regulatory capital. The most important of these 
are listed on page. 86.  
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principal of 72 billion EUR. As a comparison, we could only identify 15 Tier 2 CoCo bonds with a total 

principal of 26 billion EUR. Citigroup estimates that European banks will have to issue roughly 250 billion 

EUR of AT1 CoCo bonds to meet the regulatory requirements (Donnellan, 2014). 

                  Figure 11 – Par Value of Outstanding CoCo Bonds 

 

Source: Barclays, Capital Four 

As can be seen from Figure 11, banks initially started out by issuing Tier 2 CoCos. However, from the second 

quarter of 2013 banks started to issue AT1 CoCos and tier 2 issuance levelled off. This means that AT1 

CoCos are now by far the largest part of the CoCo market. The recent prevalence of AT1 CoCo bonds 

compared to Tier 2 CoCo bonds is no doubt due to the regulatory treatment of these bonds and the 

incentives that it creates in terms of preferring AT1 CoCos and disregarding Tier 2 CoCos.  

The Relevance of CoCo Instruments 
CoCo bonds as a part of a bank’s capital structure has been proposed as a possible solution to problems 

often present in highly leveraged firms. Flannery (2014) describes these problems with respect to banks. 

First, as shown by the Financial Crisis, large banks with excessive losses induce costs on national taxpayers. 

Secondly, highly levered firms induce risk-taking due to an asymmetric risk-return payoff. Thirdly, 

shareholders of an over-leveraged firm will often hesitate to inject new capital into the firm, because the 

benefit of this equity injection presents a wealth transfer from the equity providers to the bondholders. 

This is also known as the debt overhang problem in the corporate finance literature (Berk and DeMarzo, 
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2011). This means that an over-leveraged firm will often not be able to emerge from a distressed situation 

on its own.  

CoCo bonds have been proposed as a solution to these problems as they provide a fast recapitalization 

before the bank becomes too distressed, such that it can continue its normal operations. The issuance of 

CoCo bonds also benefits the senior debt holders of a bank, since CoCo bonds are junior subordinated. This 

means that the senior bonds are better protected from potential hair-cuts, which have occurred in defaults 

of some European banks in recent years (Alloway, 2011). From an investor’s point of view, CoCo bonds 

might also be attractive as they carry high coupons in a low interest environment, are issued by well-known 

banks, and generally have good liquidity.  

One might ask why banks would issue CoCo bonds in the first place, since these are relatively expensive 

compared to regular debt. The answer to this lies in the regulatory treatment of AT1 CoCos. CoCo bonds 

are debt instruments that also counts as regulatory capital. This means that issuing CoCo bonds will boost 

the bank’s capital, which is desirable since most banks are required to improve their capital ratios under 

the Basel III. At the same time, the interest payments on the CoCos bonds are tax deductible, which means 

that the bank will still benefit from the interest tax shield. This means that issuing a CoCo bond should be 

cheaper than issuing new equity (equity should have a higher required return). Thus, CoCos are essentially 

a cheap way for banks to increase their capital ratios compared to issuing additional equity. This is probably 

also why it was decided that CoCo bonds can only account for a certain percentage of the capital of a bank 

(Spiegeleer, Schoutens, and Van Hulle, 2014). All of these arguments explains the attractiveness of CoCo 

bonds from the bank’s perspective.  

CoCo bonds are deeply subordinated and the most risky debt instruments issued by banks. They 

consequently receive relatively low ratings, and therefore many end up as high yield bonds. For the 

purpose of our analysis, we found CoCo bonds with a total principal of approximately 105 billion EUR. As a 

comparison, the total principal of the HPC0 index is roughly 321 billion EUR (end of 2014), of which banks 

make up 80 billion EUR. CoCo bonds are not part of this index, and are therefore not counted in the 80 

billion EUR of bank bonds. This means that the AT1 CoCo market has already surpassed the principal value 

of all other bank debt in the HPCO index, and that it is close to a third of the HPC0 index in size. This is 

larger than any other industry or country in the HPCO index, which means that CoCo bonds are becoming 

increasingly important to the high yield market.  

CoCo bonds should also be interesting from an academic point of view for several reasons. First of all, the 

increasing size of the CoCo market naturally makes it important to understand the pricing determinants of 

CoCo bonds. Something that is not that clear yet. Secondly, CoCo bonds have some very untraditional 
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pricing elements that are normally not seen in bonds. Estimating the effect on the spread of such elements 

should also be interesting. Thirdly, the CoCo market is relatively new, which means that academic research 

in this area is still evolving. This means that very little research has previously been done in this area.  

In order to go more into detail with CoCo bonds, it is necessary to have some general knowledge about 

bank capital and the regulation of banks. In the following, we shall briefly introduce this. 

Bank Capital 
Bank capital is in essence a measure of a bank’s ability to absorb losses and is used in the regulation of 

banks. The capital reported for regulatory purposes is slightly more conservative than this definition, such 

that only capital that is at all times freely available to absorb losses qualifies as regulatory capital (European 

Commission). We use the regulatory definition of capital in our analysis, as this is the relevant measure in 

relation to the risk of CoCo bonds. Regulatory bank capital is mostly made up of equity, but certain debt 

instruments such as CoCo bonds and some subordinated bonds can also be included, if they fulfil a number 

of requirements.  We did not have to calculate regulatory capital ourselves, since all the banks report these 

numbers in their quarterly- and annual reports.  

Following the Basel III rules, the capital of a bank is divided into two different groups depending on their 

seniority. The capital with the lowest priority is called tier 1 capital. Tier 1 capital is considered going 

concern capital, which means that this capital can take losses without the bank defaulting. Tier 1 capital can 

be further divided into Common Equity Tier 1 (CET1) capital and Additional Tier 1 (AT1) capital. CET1 capital 

consists of common equity and retained earnings, while the Additional Tier 1 Capital consists of CoCo 

bonds. These CoCo bonds are senior to the CET1 capital. The Basel III rules limit the size of Additional Tier 1 

Capital to 1.5% of a bank’s risk-weighted assets24, which means that the majority of tier 1 capital consists of 

equity.  

Tier 2 capital is one step above tier 1 capital in the capital structure of a bank and consists of subordinated 

debt (senior to tier 1 capital). Tier 2 capital, unlike tier 1 capital, will not incur losses when the bank is still a 

going concern, but will take losses in the event of a default. Tier 2 capital consists primarily of subordinated 

bonds and has the purpose of protecting depositors and senior bondholders from losses in the case of a 

default. CoCo bonds can also be used to provide tier 2 capital. These are known as Tier 2 CoCos, which we 

will not go further into. Following the Basel III rules, the amount of tier 2 capital is limited to a maximum of 

2% of risk-weighted assets.  

                                                           
24 We define risk-weighted assets on page 81. 
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The total capital of the bank is then the sum of the tier 1 capital (CET1 capital and AT1 capital) and tier 2 

capital. In order for an instrument to be counted as capital in one of the three groups (CET1, AT1 or tier 2 

capital), it must meet an extensive list of requirements. This means that only equity counts as CET1 capital, 

and that only CoCo bonds count as AT1 capital. In order for a bond to be classified as tier 2 capital it must 

meet the following main requirements: it must be subordinated to senior creditors and depositors, it must 

be unsecured, it must have an original maturity of at least 5 years25, the coupon must be fixed, there must 

be no incentive to call the bond, and regulators must approve a call of the bond.   

One could go into much more detail with the priority of capital and the requirements that an instrument 

must meet to be classified as capital. However, we will not do this. We do not do this because our focus is 

on AT1 CoCos, and as such the relevant capital for this analysis is the CET1 capital. 

Bank capital is often expressed as a capital ratio in order to create a standardized capital measure that can 

be used across banks. This measure is easily calculated by dividing the capital of the bank with the assets of 

the bank, weighted according to their risk (risk-weighted assets): 

 

𝑇𝑜𝑡𝑎𝑙 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝑅𝑎𝑡𝑖𝑜 =
𝐶𝑎𝑝𝑖𝑡𝑎𝑙

𝑅𝑖𝑠𝑘 𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑎𝑠𝑠𝑒𝑡𝑠
=  

𝐶𝐸𝑇1 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 + 𝐴𝑇1 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 + 𝑇𝑖𝑒𝑟 2 𝐶𝑎𝑝𝑖𝑡𝑎𝑙

𝑅𝑖𝑠𝑘 𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑎𝑠𝑠𝑒𝑡𝑠
 

After the implementation of the Basel III rules, the most commonly used capital ratio has been the CET1 

ratio. The CET1 ratio expresses the CET1 capital (equity) of a bank as a fraction of its risk-weighted assets. 

This ratio differs from the total capital ratio of the bank, because only the equity (i.e retained earnings and 

common equity) can be included in the calculation of this ratio. This ratio is the commonly used measure of 

a bank’s health, because equity is viewed as the purest form of loss-absorbing capital. It is also very 

relevant for our analysis of CoCo bonds, as the trigger of CoCo bonds is attached to the level of the CET1 

ratio, such that a CoCo bond is converted to equity or written down if the CET1 ratio drops below a certain 

level. The following equation illustrates the calculation of the CET1 ratio: 

𝐶𝐸𝑇1 𝑟𝑎𝑡𝑖𝑜 =  
𝐶𝐸𝑇1 𝐶𝑎𝑝𝑖𝑡𝑎𝑙

𝑅𝑖𝑠𝑘 𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑎𝑠𝑠𝑒𝑡𝑠
 

Naturally, a higher ratio from both of the equations above means that a bank is better capitalized, and 

thereby all else equal also safer from a creditor’s perspective. According to the Basel III rules, a CoCo trigger 

must be set at a CET1 ratio at or above 5.125%. The most common trigger levels used by banks are 5.125% 

                                                           
25 When the remaining life of a Tier 2 bond reaches 5 years, its recognition in terms of regulatory capital will be 
amortized on a straight-line basis. This gives the bank an incentive to issue long-term bonds and to replace bonds with 
less than five years to maturity.   
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(the minimum requirement) and 7%. Appendix F shows the CET1 ratio of the banks with CoCo bonds 

outstanding as per the end of 2014. The average CET1 ratio of our banks at the end of 2014  was 13.8%.  

Risk-weighted assets are a bank’s assets weighted according to a specific scheme that applies higher 

weights to risky assets, and low weights to relatively safe assets. The assets of a bank is weighted according 

to risk to take account of the differences in the risk of banks’ assets, since these might differ a lot across 

banks depending on the loans that the banks have on their balance sheet. This is of course important in 

relation to the calculation of capital ratios for banks. There are at least two advantages to using risk-

weighted assets instead of the assets on the balance sheet when calculating capital ratios. First, it makes a 

comparison of banks easier. Secondly, banks do not have an incentive to substitute less risky assets with 

riskier assets, as would be the case if they carried the same weight (Spiegeleer, Schoutens, and Van Hulle, 

2014). As an example, the use of risk-weighted assets has the desirable effect that a bank holding only very 

safe assets will need to hold less capital than a bank holding only very risky assets to get to a given capital 

ratio. The Basel III framework sets out the way that risk-weighted assets should be calculated. We will not 

go deeper into the calculation of risk-weighted assets, since this is fairly complex if one goes into details. 

However, we did not have to do these calculations ourselves, since risk-weighted assets are reported 

quarterly by the banks.  

In recent years, banks have been highly concerned with how to improve their capital ratios, given that Basel 

III enforced higher capital requirements on the banks. There are several ways of doing this. Looking at the 

equation above there obviously seems to be three general ways. You can raise more capital, lower the risk-

weighted assets, or do a combination of both.  

Raising Additional Capital 
There exists various ways of raising additional capital. Banks might raise equity, issue CoCo bonds, or 

generate the capital internally. The common way of raising more capital is of course to raise more equity 

from current or new shareholders by doing a rights issue, as this has an immediate effect on the balance 

sheet. However, this is probably also the most expensive of the three options and the bank will dilute its 

equity holders. Most banks have so far tried to avoid raising new equity, and this is where the CoCo bonds 

are helpful to banks. Many banks have raised additional capital by issuing CoCo bonds instead of issuing 

equity. CoCo bonds work in the same way as equity in the sense that they give an immediate capital boost 

and thereby improve a bank’s capital ratio by increasing the numerator in the first equation above. CoCo 

bonds should therefore be viewed as an alternative to equity financing. One difference is that a CoCo will 

increase a bank’s total capital ratio, but not its CET1 ratio (which an equity issue would). However, this 

probably matters more from a regulator’s perspective than from a bank’s. There should be at least two 
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important advantages from issuing CoCo bonds instead of equity. First of all, it is cheaper than issuing 

equity, as the coupon rate will often be below the cost of equity and is tax deductible. Secondly, banks 

avoid diluting their shareholders26. The disadvantage compared to equity is that banks can only increase 

their capital ratio by 1.5 percentage points using CoCo bonds due to regulatory restrictions. Finally, a bank 

might also rely on internally generated capital to increase its capital ratio. This automatically happens if a 

bank retains some of its net profits. In this case, the net profit becomes part of the bank’s retained earnings 

and counts as CET1 capital. However, this can often be a slow process. The average internal capital 

generation of the banks in our sample contributes 0.99% percentage points a year to the capital ratio, 

assuming that no dividends are paid. This means that it might take several years to raise enough capital. 

Additionally, banks must make a profit in order to generate capital internally and not all banks are able to 

do this.  

Adjusting Risk-Weighted Assets 
A bank might choose to adjust its risk-weighted assets instead of raising capital, thereby improving its 

capital ratio. There are at least two common ways of doing this. First, a bank might sell off assets. This will 

naturally reduce the risk-weighted assets. However, reducing the asset base will also reduce the bank’s 

ability to generate earnings. One way of mitigating this is to sell off those assets that are least profitable or 

those that have the most risk, which is what European banks have been doing on a large scale (Comfort, 

2014). As mentioned earlier, this might also be one of the reasons for the large increase in the size of the 

high yield market, as the bank’s reluctance to take on risk drive European companies to the bond markets. 

Secondly, a bank might choose to reduce the riskiness of its assets. On a simple level, this is done by 

reducing exposures to risky assets and increasing exposures to relatively safer assets such that risk-

weighted assets become lower. The drawback of this is that reward and risk is connected such that the 

bank will most likely also lower its profit in the long run by increasing its exposures to assets with less risk.  

In conclusion, CoCo bonds should be seen as one of the ways that banks can use to improve their capital 

ratio. The large increase in CoCo issuance could indicate that most banks see CoCo bonds as an attractive 

way to increase their capital ratio, which is consistent with the fact that CoCo bonds should be cheaper to 

issue than equity.  

Bank Capital and the Basel III Regulation 
Regulators have been working on different aspects of bank regulation following the Financial Crisis. Two of 

the things that regulators have focused particularly on is to reduce the probability of bank failures, and to 

reduce the impact of such failures. One way of lowering the probability that a bank becomes distressed is 

                                                           
26 Current shareholders might be diluted at a later stage if the bank issues a CoCo bond with equity conversion.  
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to increase the amount of regulatory capital that a bank is required to have on its balance sheet. In this 

section, we introduce the new and increased capital requirements that banks face under the Basel III 

accord. It is these capital requirements that have driven the increase in the use of CoCo bonds, and these 

requirements are therefore also the foundation for analyzing these bonds.   

The Basel III accord is a voluntary framework setting down standards for bank capital, stress testing, and 

market liquidity. The Basel III accord was introduced by the Basel Committee, which consists of member 

states from all over the world. Basel III introduced new and stricter regulation on three core areas of a 

bank: capital, liquidity, and leverage. We will not go into detail with the full Basel III regulation in this thesis. 

Instead, we limit ourselves to the capital aspect, as this has the largest relevance for CoCo bonds. 

Implementation of the Basel III rules began in 2013 and is to be fully implemented in 2019. In the following, 

we discuss the changes in capital requirements that banks face due to the implementation of the Basel III 

rules.  

Figure 12 – Capital Requirements under Basel II and Basel III 

 

                                                  Basel 2                                                                                                         Basel 3 

                                               Cumulative capital requirement (in % of risk-weighted assets) 

Source: Basel Committee, European Commission.  
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The left column of Figure 12 above shows the capital requirements that banks faced under the Basel II 

rules. Under the Basel II rules, banks were required to have a minimum capital ratio of at least 8%, which is 

the sum of the three boxes to the left in Figure 12 (Spiegeleer, Schoutens, and Van Hulle, 2014). However, 

only 2% had to be CET1 capital (equity), while the remaining 6% could be other types of tier 1 and tier 2 

capital such as bonds, which are cheaper types of funding. Under the new Basel III regulation, the minimum 

capital ratio is still 8%. This is the sum of the three lowest boxes to the right in Figure 12. However, now 

4.5% must be CET1 capital (equity), while AT1 CoCo bonds can be up to 1.5% and tier 2 capital can be up to 

2% (this might also be Tier 2 CoCos, but are often normal subordinated bonds). There is no requirement 

that AT1 CoCos and Tier 2 capital must be this amount. Banks are allowed to have less, in which case they 

will simply have to hold more CET1 capital to get to the 8% requirement. However, this would most likely 

be more expensive than using AT1 and tier 2 capital, so there is not any incentive to do this.  

On top of this, new requirements have also been introduced in the form of additional capital requirements. 

These can be seen on the right hand side in the figure above and consists of additional capital buffers on 

top of the minimum capital requirement of 8%. All of these additional capital requirements must be 

fulfilled using CET1 capital (equity), and debt instruments can therefore not be used to fulfil these 

requirements.  

The first of the new capital requirements is the Capital Conservation Buffer corresponding to 2.5% of risk-

weighted assets. The purpose of the Capital Conservation Buffer is to force banks to build up an extra 

capital buffer, such that the banks have some extra capital in tough times. Thus, it is not enough for banks 

to just hold the minimum capital ratio requirement of 8%.  

The next capital requirement is the Countercyclical Buffer. This requirement forces banks to build up 

additional capital in periods of “excessive” credit growth. The level of this buffer is between 0% and 2.5% 

and is set by national regulators based on their assessment of the markets in which the bank operates. At 

the moment, very few banks have to build up this buffer as the European economies are not doing 

particularly well. One example of a market in which national regulators have forced banks to hold extra 

capital due to this is Norway, where requirements of 1.5% is applied to the largest banks due to strong 

growth in mortgage lending.  

The last capital requirement relevant for our analysis is a Systemic Buffer, which can normally be up to 5% 

of risk-weighted assets. Three individual requirements exist within the Systemic Buffer. These are a G-SIFI 
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requirement, other SIFI requirements, and a Systemic Risk Buffer (SRB). The value of the Systemic Buffer 

will be equal to the highest of the three individual buffers27 such that the Systemic Buffer is: 

𝑺𝒚𝒔𝒕𝒆𝒎𝒊𝒄 𝑩𝒖𝒇𝒇𝒆𝒓 = 𝑀𝑎𝑥(𝐺 − 𝑆𝐼𝐹𝐼, 𝑂 − 𝑆𝐼𝐹𝐼, 𝑆𝑦𝑠𝑡𝑒𝑚𝑖𝑐 𝑅𝑖𝑠𝑘 𝐵𝑢𝑓𝑓𝑒𝑟) 

The purpose of the SIFI buffers is to deal with the “too-big-to-fail” problem by imposing extra capital 

requirements on large banks. There are two different groups of SIFI buffers. The first SIFI buffer is the G-SIB 

(Global Systemically Important Bank). This buffer applies to banks that are found to be Global Systemically 

Important Banks (G-SIBs) and can be up to 3.5% of risk-weighted assets. These are banks found to be 

important for the functioning of the global economy, and they are therefore required to hold more capital. 

How much capital a bank is required to hold based on this buffer depends on the systemic importance of 

the bank. The G-SIB buffer is determined each year by the Financial Stability Board (FSB) based on a 

number of different variables. We will not go into detail with how the capital requirements are set, but will 

rely on the capital requirements set by the FSB. A list of G-SIBs is maintained and updated by the Financial 

Stability Board (FSB). The 2014 G-SIB list by the FSB can be seen in Appendix G. As the banks in our sample 

are very large, many of them are naturally classified as being systemically important on a global level.  

The second group of SIFI buffers is a known as Other SIFI Buffers, which can be up to 2% of risk-weighted 

assets. This exists in order to give national regulators the flexibility to impose higher capital requirements 

on banks under their national supervision. Such a requirement might be relevant to regulators in cases 

where a bank has large market shares within banking areas that are important for the economy of this 

country. As mentioned above, it is only the highest of the three systemic buffers that count as a capital 

requirement. This SIFI buffer therefore only applies if it is higher than the G-SIFI requirement.  

Lastly, there also exists a systemic risk buffer (SRB). This buffer allows member states to require additional 

capital of up to 5%28 of risk-weighted assets to cover structural or systemic risks. The SRB is not set on an 

individual basis, but is applied to the entire financial sector or a sub-set of it. This provides regulators with a 

very effective mean to impose additional capital requirements on the entire banking system of a country. 

The SRB is often set at 3% (or lower). 

In the following, we provide an example of how a capital requirement is set for a large European bank. One 

of the large banks in our sample is Deutsche Bank. Under the Basel III rules, Deutsche Bank must have a 

minimum capital ratio of 8%. Additionally, it should have a Capital Conservation Buffer of 2.5%. These two 
                                                           
27 There is one exception to this. If the Systemic Risk Buffer (SRB) only applies to domestic exposures, the G-SIB and 
the SRB buffers may be cumulative. The total requirement might therefore be above 5%. We have taken account of 
this in our analysis.  
28 This buffer can potentially be larger than 5%. However, this requires approval from the European Commission and 
has not been used by any regulator yet.  
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requirements apply to all banks, irrespective of nationality or size. The German regulators do not apply any 

requirement with respect to the Countercyclical Buffer, so this requirement is 0%. Finally, the dominant 

systemic capital requirement for Deutsche Bank is the G-SIB requirement of 2%. This means that the total 

required capital ratio of Deutsche Bank is: 

𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝑅𝑎𝑡𝑖𝑜 = 𝑀𝑖𝑛. 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑚𝑒𝑛𝑡 + 𝐶𝐶𝐵 + 𝐺𝑆𝐼𝐵 = 8% + 2.5% + 2% = 12.5% 

Table 15 below shows the same calculation for five of the largest banks in our sample from different 

countries. 

Table 15 – Calculation of Capital Requirements for selected Banks.  

 

The conclusion is that a bank will often need to have much more capital, and particularly CET1 capital 

(equity), than the 8% minimum capital ratio. Of the 12.5% capital that Deutsche Bank must hold, 1.5% can 

be AT1 capital, while 2% can be Tier 2 capital. This means that the remaining 9% must be CET1 capital, 

which is the most expensive type of capital. This should be compared to the 2% CET1 capital that Deutsche 

Bank was required to hold under the Basel II rules, and clearly shows the higher restrictions that banks face 

under the Basel III regulation. Thus, although the minimum capital ratios are the same under Basel II and 

Basel III, Basel III still imposes much tougher capital requirements on banks because capital requirements 

have increased a lot and because the extra capital must be held in the form of equity. It should also be 

noted that there is only room for 1.5% AT1 CoCo bonds and 2% Tier 2 CoCo bonds. The new capital 

requirements will be important to our analysis of CoCo bonds when we deal with the coupon deferral risk 

of these bonds (p. 99).  

The implementation of the capital rules will happen gradually until 2019 such that banks have time to 

adjust.  This for example means that banks can compute a transitional capital ratio, which is a capital ratio 

where they are allowed to compute capital slightly differently than under the new rules. This often gives a 

higher capital ratio. However, for the purpose of our analysis, we will use the fully implemented Basel III 

capital requirements. We do this for the following reasons. First, these are the rules that will be relevant for 

banks going forward. Secondly, all banks report a CET1 ratio consistent with the new Basel III rules, so using 

this measure ensures consistency. This would not be the case if we used transitional capital ratios, because 

Bank Min Capital CCB CCYB G-SIB O-SIFI SRB Total

Nordea 8,0% 2,5% 0,5% 0,0% 0,0% 3,0% 14,0%

Lloyds 8,0% 2,5% 0,0% 0,0% 0,0% 3,0% 13,5%

Deutsche Bank 8,0% 2,5% 0,0% 2,0% 0,0% 0,0% 12,5%

Santander 8,0% 2,5% 0,0% 1,0% 0,0% 0,0% 11,5%

Banco Populare 8,0% 2,5% 0,0% 0,0% 1,0% 0,0% 11,5%
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some banks have already gone through their transition period and thus do not report this anymore, 

whereas others still use it.  

Pricing Methods for CoCo Bonds  
The literature on the pricing of CoCo bonds is fairly limited given the fact that CoCo bonds have only 

become popular in the last couple of years. Nevertheless, some theoretical work has been done, mainly by 

Spiegeleer, Schoutens, and Van Hulle (2014), which we shall shortly address. However, it must also be said 

that these are mostly theoretical models given the scarceness of empirical data that researchers have faced 

so far. For a general overview of CoCo bonds, Flannery (2014) provides a summary article of much of the 

literature.  

On a general level, CoCos are difficult to price because they do not always behave as regular bonds. With a 

normal bullet bond, an investor has two possible outcomes – the investor will receive par value or the bond 

will default. With a CoCo bond, there is no maturity date and many more scenarios. For example, an 

investor might end up with shares instead of a bond, which means that the payoff will depend on the 

future performance of the share price, or the investor might end up with a bond that has been written 

down to some value, which might then again be written back up in the future. Thus, pricing a CoCo bond is 

much more difficult than pricing a normal bullet bond, as one will also have to price these option elements.  

Spiegeleer, Schoutens, and Van Hulle (2014) describe two different main approaches for pricing CoCo 

bonds. In the following, we briefly introduce these. 

Most academic pricing models of CoCo bonds try to model prices by linking the level of the bank’s stock 

price to the CET1 ratio of the bank. This is like operating with an unknown equity trigger. Theoretically, it 

should also be the case that the stock price and the CET1 ratio of the bank should be correlated to some 

extent. In the case where one uses the stock price, one can use option pricing methods to compute the 

price of a CoCo, which makes the process somewhat easier. Spiegeleer, Schoutens, and Van Hulle (2014) 

introduce a very simple approach where a market trigger replaces the CET1 ratio trigger, such that the 

CoCo bond is triggered when the stock price drops below some barrier. Given this, one can estimate the 

likelihood of a conversion using the Black-Scholes model, which together with an assumption about the 

stock price at the time of triggering, can then be used to estimate the theoretical spread of a CoCo bond.   

However, there are some problems with such an approach. First, one will have to assume what the level of 

the stock price should be before the CoCo is triggered, but one does not know the true value. One could of 

course estimate the implied stock price by using the observed spread and solving for the stock price that 

would give the solution to this spread. Secondly, any approach using the Black-Scholes model will not work 
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for bank’s that do not have listed equity. Another problem with the pricing model described above is that it 

assumes that the stock price and the CET1 ratio are linearly related. Although stock prices and capital ratios 

should be correlated in theory, it does not necessarily seem to be the case all the time. The Swiss bank 

Credit Suisse is a good example of this. Figure 13 below shows its capital ratio and the corresponding price 

of Credit Suisse equity.  

                    Figure 13 – Stock Price and CET1 Ratio 

 

Source: Bloomberg and Credit Suisse Annual- and Quarterly Reports.  

As can be seen from the figure above, the CET1 ratio of Credit Suisse was at its highest point so far in late 

2011. However, the stock price was at its lowest point in at least two years. This might of course be due to 

other factors affecting the stock price. From this point and until the start of 2013, the correlation between 

the CET1 ratio and the equity seems to be fairly good. However, from the first quarter of 2013 to the first 

quarter of 2014 we again observe the CET1 ratio and stock price moving in opposite directions in each 

quarter. Thus, it is not always true that the CET1 ratio and the stock price of a bank are related in a way 

that would be useful for pricing CoCo bonds in this way.  

A second approach described by Spiegeleer, Schoutens, and Van Hulle (2014) takes it outset in structural 

models. Structural models provide a natural framework for the pricing of CoCo bonds, because the trigger 

event of these bonds depends on an accounting ratio and the balance sheet (Wilkens and Bethke, 2013). 

Using the pricing method, one would model the balance sheet of the bank, which naturally also means 

modelling the CET1 ratio of a bank. The problem with this pricing approach is that it, like the equity 

approach, relies on inputs that are often unobservable, which makes the accuracy of the parameters used 
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in the process more uncertain (Spiegeleer, Schoutens and Van Hulle, 2014). Pennacchi (2010) provides one 

example of such a structural model.  

The Risk Profile of a CoCo Bond  
CoCo bonds cannot be priced in the same way as standard corporate bonds due to coupon deferral risk and 

the risk that the trigger will be activated. In good times, a CoCo bond is fairly similar to a subordinated bond 

issued by a bank. However, particularly the trigger event and the possibility of deferred coupons means 

that there is also option components embedded in the bond. These options are particularly dangerous to 

investors when the bank faces tough times. Buying a CoCo bond is therefore like selling insurance (from the 

investor’s perspective) against the bank becoming distressed. This means that as an investor you should not 

only be concerned with a default scenario. One should also be concerned with the likelihood that the CET1 

ratio of the bank will get below the trigger level and whether the bank will pay coupons. In order to induce 

investor to buy a CoCo bond, the bank must therefore pay a premium compared to standard high yield 

bonds. However, this risk comes on top of the normal credit risk, and CoCo bonds still bear the normal 

credit risk of a subordinated bank bond as well. This means that CoCos should have a spread equal to a 

subordinated bond, plus additional compensation due to the special CoCo features that subordinated debt 

holders do not bear. This is the starting point for our pricing model of CoCo bonds.  

Risk Decomposition 
In order to explain the differences in spreads of CoCo bonds, we find it useful to decompose the risk of such 

a bond. This should help us to be clearer about the factors that lead to a spread on CoCo bonds. This leads 

to two main sources of spread compensation of CoCo bonds. Our starting point is that a CoCo bond should 

always be more risky than a subordinated bond of the same bank. This means that the risk of a 

subordinated bank bond gives the lower bound for the risk of a CoCo bond.  

There are different ways of measuring the risk of a subordinated bank bond. We have the advantage that 

all of the banks in our sample are very large. This means that there is a range of financial products traded 

on these banks with good liquidity. Some of these could potentially be used as a proxy for the risk of a 

subordinated bank bond. We considered two ways of measuring this part of the risk. First, one could simply 

use the observed spread of a subordinated bank bond as an estimate of the lower bound for the CoCo 

bond. Secondly, instead of using a subordinated bond, one could also use the spread on a CDS contract on a 

subordinated bank bond as a proxy of the credit risk of a subordinated bond for any given bank. The spread 

on the CDS contract is the price of insurance against a default of the underlying bond, and as such it should 

reflect the market’s perception of the default risk on a subordinated bond for a given bank. We chose to 

use the CDS spread on a 5-year subordinated bond for a given bank as our estimate of the risk of a 
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subordinated bank bond. We did this because using the CDS spread gave a more standardized approach 

(same maturity and structure) than using the spread of a subordinated bond. Getting spreads from 

subordinated bonds might be problematic because the bonds do not have the same maturity. Additionally, 

there are often several subordinated bonds for each bank, which are likely to have somewhat different 

spreads and different liquidity. In order to measure this lower bound in our model, we therefore use the 

spread of a CDS contract on a subordinated bond with five years to maturity for the given bank.  

On top of this comes the CoCo specific risk, which leads to a higher spread than for the subordinated bonds 

of the bank. Figure 14 below shows a decomposition of these two types of risk that determines the spread 

of a CoCo bond. The relative sizes of the boxes are only illustrative and thus do not indicate the true 

relative sizes of the different risk factors. 

                              Figure 14 – Example of Risk Decompostion of a CoCo Bond 

 

As can be seen from the figure, there are two main risks that affect the spread of a CoCo bond: a part equal 

to the risk of a subordinated bond and a part due to CoCo specific compensation. The risk of a subordinated 

bank bond should primarily be determined by credit risk and to some extent liquidity risk. Factors having an 

effect on the credit risk could be earnings performance, asset quality, asset impairment, coverage of 

impaired assets, and capital. The subordination of the bond in the capital structure should of course also be 

reflected in this risk.  The original risk of CoCo bonds comes from the CoCo specific risk. The CoCo specific 

risk comes from three different sources. We have therefore decomposed this further into three main 

factors, which we discuss in the next sections. These are: trigger risk, coupon deferral risk, and duration 

extension risk. This is also illustrated in Figure 14 above. One factor that we have so far not accounted for is 

liquidity risk. Figure 14 above implicitly assumes that the liquidity risk of the CoCo bond is the same as for 
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the subordinated bond. This is of course not the case in reality. The liquidity of the CoCo bond might be 

lower or higher than that of the subordinated bond. In the case where the liquidity risk of the CoCo bond is 

lower than for the subordinated bond, the figure above would likely underestimate the CoCo specific risk, 

whereas a higher liquidity risk than a subordinated bond would likely lead to an overestimation of the CoCo 

specific risk. In order to control for liquidity risk, we again include the size of the bond issue as a variable in 

our models. We do not know whether the liquidity risk of CoCo bonds should be any different from that of 

subordinated bank bonds. Despite this, we do think it would not be entirely correct to assume that the 

liquidity risk of the CoCo bond is the same as that of the subordinated bond, and one should therefore 

control for differences in this risk. However, we do not expect this to have a large impact on our results. In 

the following, we turn to a discussion of trigger risk, coupon deferral risk, and duration extension risk.  

Trigger Risk  
Trigger risk refers to the risk that the trigger attached to a CoCo bonds is activated. This activation leads to 

one of two things: a mandatory conversion into equity or a write-down of the face value of the bonds. Both 

of these events have the effect that the bank ends up with an improved capital structure. In the case of a 

write-down, the write-down may be either a permanent write-down or a temporary write-down. In the first 

case, the write-down will, as indicated by the name, be permanent, and investors will have incurred a 

permanent loss. In the second case, the bank will have the choice of doing a write-back of the principal 

later on, if the bank is successful in improving its capital ratio.  

The following example should illustrate how a CoCo trigger works. Assume that a bank has 100 in assets, 

which are funded by 80 of debt, and 20 of equity. Of the 80 in debt, 20 is CoCo bonds. At some point, the 

bank incurs losses on loans, which takes its assets down to 80. This loss is taken by the equity investors, 

which means that there is no longer any equity value left (equity is 0). This should be enough to trigger the 

CoCo bonds, as there is no CET1 capital left. The following will then happen. If the CoCo bonds are 

converted into equity, 20 in debt will be converted into shares, which means that 20 in equity value is 

created and 20 in debt is deleted. If the CoCo bonds are written down, 20 in debt will be deleted from the 

debt of the bank. Since equity is assets minus fixed liabilities, equity will now be 20. Thus, by triggering the 

CoCo bonds, new equity is created for the bank such that it is now further from bankruptcy. This also 

means that CET1 capital will be 20, as was the case at the outset.  

There are different ways of designing a trigger. In this thesis, we are primarily concerned with accounting 

triggers. All CoCo bonds issued so far have been issued with an accounting trigger. For CoCo bonds, it has 

been decided that the trigger shall be attached to the CET1 ratio, such that the level of this ratio decides 

whether the bond will be triggered or not.  
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One argument against using an accounting trigger is that the activation of the trigger will happen long after 

the fact (after the CET1 ratio has fallen below the trigger) because reporting is done on a quarterly basis. 

Thus, one drawback is that accounting measures such as the CET1 ratio are not continuously available. 

Furthermore, an accounting trigger also gives the management of the bank the possibility of avoiding a 

trigger event by manipulating the calculation of the risk-weighted assets of the bank.  

Alternatively, it has been suggested that one could use a market based trigger such as the share price or a 

CDS spread (Spiegeleer & Schoutens, 2011). However, in this case the holder of a CoCo bond subjects 

himself to the risk that market manipulation will trigger his bonds. Additionally, if one attaches the trigger 

event to the level of the stock price, then one also assumes that the CET1 ratio of the bank will always be 

correlated with the stock price.  

Trigger risk on a general level has two important factors. The first is the trigger event. By this we mean 

what happens if a trigger is activated. The second is naturally the probability that the trigger will be 

activated at some point. Before we go into detail with how one can measure the risk that a trigger will be 

activated, we first provide a description of the different trigger events. We do this as these might also have 

an impact on spreads. 

Trigger Events 
In the following section, we describe the three different trigger events in more detail. The first CoCo bonds 

were issued with equity conversions. However, not all banks have listed equity and some banks have not 

been willing to accept a dilution of their shareholders. These banks therefore either cannot or will not issue 

CoCo bonds with equity conversion. Instead, they issue CoCo bonds with a write-down of the principal. It is 

not necessarily the whole face value that will be written down. This varies depending on the amount that 

will have to be written down in order to get the CET1 ratio above the trigger level.  

As mentioned earlier, a write-down might both be permanent and temporary. In the case of the permanent 

write-down, it is quite intuitive why an investor would demand an extra spread. This investor runs the risk 

of his bonds being written down in a situation where the bank has not yet defaulted. The investor therefore 

does not get any safety from any capital (equity) below the trigger level.  A trigger event will therefore to 

some extent invert the capital structure. By this we mean that CoCo holders take losses before equity 

holders.  

In the case of the temporary write-down, the only difference is that investors have the opportunity of a 

write-back in an eventual recovery situation. In the event of a write-down, this naturally puts the buyer of a 

temporary write-down in a better position than the buyer of a CoCo bond with a permanent write-down. 
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Theoretically, this should also mean that the permanent write-down CoCo bonds in our sample should have 

a higher spread than the temporary write-down CoCo bonds.  This should be the case in order for the banks 

to induce investors to buy the former. A simple way of measuring this is to include a variable specifying 

whether a write-down bond has the opportunity of a write-back or not. However, it must also be said that 

the bank has full discretion as to the decision of doing a write-back, once the bonds have been written 

down. This could make the difference between a permanent and temporary write-down CoCo smaller than 

one would think.  

The investor will naturally not lose all of his investment if the trigger event is an equity conversion, since 

the shares received upon conversion will still have some value. In the event of an equity conversion, the 

conversion price will be the main determinant of the recovery rate on the CoCo bond. Specifically, the 

recovery rate will be higher, the closer the conversion price is to the market price of the shares at the 

trigger event. A CoCo investor is therefore better off with a low conversion price, whereas the opposite is 

the case for the current shareholders. 

In practice, there are different ways of determining the conversion price. One method is to have a floating 

conversion price such that the conversion price is always equal to the market price of the stock.  

𝐶𝑝 = 𝑆𝑡 

Where, 𝐶𝑝 is the conversion price, and 𝑆𝑡 is the stock price at the time of the conversion. This conversion 

price gives the holder of the CoCo bond a full recovery of the face value in shares. However, this method 

has so far not been used by any of the banks. This is because it would lead to a heavy dilution of current 

shareholders. The large dilution happens because the conversion will often take place at a very low share 

price due to the distressed situation of the bank, which means that a large number of new shares are 

created.  

Another alternative would be to set the conversion price equal to the price of the stock at the time of the 

CoCo issuance.  

𝐶𝑝 = 𝑆0 

However, this would most likely result in a heavy loss for CoCo bond investors, since the share price at the 

time of the conversion would most likely be much lower. On the other hand, current shareholders should 

prefer this approach, because it leads to a low number of new shares. 

The third alternative that most banks have chosen is to set the conversion price equal to the current stock 

price, but with a price floor such that the conversion price is: 
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𝐶𝑝 = max (𝑆𝑡 , 𝑆𝑓) 

This means that the holders of the CoCo bond are likely to take a loss if the bond is converted, while 

current shareholders are likely to be diluted to some extent. Thus, this provides a compromise between the 

shareholders and the CoCo investors. 

An example should illustrate the differences in recovery rates dependent on the method of determining the 

conversion price. In the table below, we provide an example using a CoCo bond with a face value of 1000. 

The stock price at issuance was 50. The CoCo bond is subsequently triggered, and the stock price at this 

time is 25. In the case of the third alternative, we furthermore assume that the price floor is set at 35. Table 

16 below shows the recovery rate for each of the three methods. 

Table 16 – Recovery Rates using three different Methods of determining Conversion Price 

 

The example above confirms that in the event of a conversion, CoCo investors benefit from lower share 

prices, because the recovery rate will be higher, the closer the prevailing market price is to the conversion 

price.  

There could also be a difference in risk between CoCos with equity conversion and write-downs due to the 

different outcomes of the trigger event. In the case of a permanent write-down, an investor will have no 

chance of recovering anything from his investment. This is not the case in the event of an equity 

conversion. In this case, the CoCo holder have an upside if the equity price later increases. One would 

therefore expect that an investor should demand a higher spread to hold a CoCo bond with a permanent 

write-down event compared to an equity conversion, because the trigger event will be more severe to the 

former. This can be checked using a dummy variable in our regression models. It is difficult to say whether 

an equity conversion is a less risky event than a temporary write-down. There is no clear answer to this, as 

this depends on a number of variables such as the banks willingness to do the write-back, the conversion 

price, and the likelihood that the share price will increase.  

CoCo Face Value 1000 CoCo Face Value 1000 CoCo Face Value 1000

Conversion Price 25 Conversion Price 50 Conversion Price 35

Number of Shares Created 40 Number of Shares Created 20 Number of Shares Created 28,57

Market Price of Share 25 Market Price of Share 25 Market Price of Share 25

Value of Shares 1000 Value of Shares 500 Value of Shares 714,3

Recovery 100,0% Recovery 50,0% Recovery 71,4%

Floating Conversion Price Conversion Price fixed at Issuance Conversion Price with Floor
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One could also argue that CoCo bonds with equity conversions could be more expensive than write-down 

CoCo bonds. This could be the case if managers of a corporate bond funds are not permitted to own the 

shares created in the event of a conversion. This could make an investment in these CoCo bonds 

impossible. Banks might therefore have to pay a higher spread on a CoCo bond if they opt for equity 

conversion, as this might reduce the marketability of the bond.  

The Risk of a Trigger Event 
The risk of a CoCo bond being triggered comes from two different sources. The first type of risk is from the 

automatic activation of the accounting trigger if the CET1 ratio of a bank falls below the trigger level of the 

CoCo bond. The second type of risk is regulatory and comes from the fact that national regulators always 

have the option of declaring a bank non-viable if they believe that the bank is in danger of becoming 

insolvent. Doing this would trigger the bank’s CoCo bonds. The point (CET1 ratio) where this happens is 

referred to as the point of non-viability (Avdjiev, Kartasheva, and Bogdanova, 2013). In the following we 

first discuss the automatic accounting trigger before we turn to the regulatory risk.  

Whether an accounting trigger will activate a conversion or write-down depends on the level of a bank’s 

CET1 ratio, since this is the accounting ratio to which the trigger is attached. The trigger level is the CET1 

ratio at which the trigger event takes place. Thus, if the trigger level is at a CET1 ratio of 7%, then any ratio 

below this will trigger the conversion or write-down. Trigger levels differ across countries. According to the 

Basel III rules, the minimum CET1 ratio at which the CoCo trigger can be is 5.125% (often called a low-

trigger). Another frequently used level is a CET1 level of 7.0% (often called a high-trigger). Some countries, 

such as Sweden, have even higher requirements. In the case of Sweden, trigger levels are put at a CET1 

ratio of 8%. One will naturally have to consider this when looking at trigger risk. In our sample, 52% of the 

observations have a trigger at a CET1 ratio of 5.125%, while 42% of the observations have a trigger at a 

CET1 ratio of 7%. The remaining 6% have a trigger level of 8%.  

The trigger risk of a CoCo bond should depend on the probability that the CET1 ratio goes below the trigger 

level. This probability should be a function of at least three important measures. The first is the capital level 

measured as the CET1 ratio of the bank. The absolute level of the CET1 ratio must be a good indicator of 

the likelihood that the trigger will be activated, since the trigger event occurs when the CET1 falls below a 

certain threshold. A bank with a high ratio will be able to sustain larger losses without forcing an activation 

of the trigger. Thus, a higher CET1 ratio should decrease the likelihood of a trigger event. The risk to the 

investor should therefore everything else equal be lower. The second factor affecting the risk of a trigger 

event is the CET1 ratio at which the trigger is set. Naturally, the higher the trigger level, the higher the risk 

that the trigger will be activated. One will therefore also have to take into account the trigger level. One 
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could of course include both the CET1 ratio and the trigger level as explanatory variables in a regression. 

However, instead of doing this, we compute for each bank the distance from the CET1 ratio to the trigger 

level. In this way, we create a measure that takes into account both the CET1 ratio of the bank and the 

differences in trigger levels across banks. We define this measure in the following way: 

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑜 𝑇𝑟𝑖𝑔𝑔𝑒𝑟 = 𝐶𝐸𝑇1 𝑟𝑎𝑡𝑖𝑜 − 𝑇𝑟𝑖𝑔𝑔𝑒𝑟 𝐿𝑒𝑣𝑒𝑙 

The interpretation of this measure would naturally be that the higher the distance to the trigger, the lower 

the trigger risk. This in turn should result in a lower spread on the CoCo bond. 

The table below show the CET1 ratio, trigger level, distance to trigger, and spreads for our five banks from 

Table 15 at the end of 2014.  

Table 17 – Distance to Trigger and Spreads for selected Banks. 

 

Finally, the earnings of the bank in question should also have an influence on the risk. As was mentioned in 

the section on bank capital, a bank can increase its CET1 ratio by increasing its retained earnings. Retained 

earnings are increased by generating positive net income (assuming net income is not paid out as 

dividends). However, as banks are of different sizes, this must be scaled. Using risk-weighted assets to do 

this, the result is the percentage points by which the bank can boost its CET1 ratio if it retains all of its net 

income. The measure of the capital that a bank can generate internally is therefore defined as: 

𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝐺𝑒𝑛𝑒𝑟𝑎𝑡𝑖𝑜𝑛 =
𝑁𝑒𝑡 𝐼𝑛𝑐𝑜𝑚𝑒

𝑅𝑖𝑠𝑘 𝑊𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝐴𝑠𝑠𝑒𝑡𝑠
 

From the above equation, it should be clear that a large capital generation should be associated with a 

lower spread, as the risk of hitting the trigger level should everything else be lower. This is because banks 

generating a lot of capital internally will be in a much better position if they take a large loss at some point 

in time. They will also be in a better position in terms of increasing their CET1 ratio.  

One additional factor that we believe should affect the trigger risk is the volatility of the CET1 ratio. There 

are different ways of measuring this volatility. A simple way of doing this would be to look at the volatility 

of the CET1 ratio over time. However, as the definition of this measure has changed not long ago, one 

Bank CET1 Ratio Trigger Level Distance to Trigger Spread

Nordea 15,7% 8% 7,70% 368

Deutsche Bank 11,7% 5,125% 6,58% 575

Lloyds 12,8% 7% 5,80% 507

Santander 9,7% 5,125% 4,58% 629

Banco Populare 10,4% 7% 3,40% 761

Note: Al l  spreads  are on bonds  issued in EUR to ensure cons istency
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would capture volatility due to changes in the definition. A second way would be to use the implied 

volatility of traded options on the stock of the bank as a measure of the overall volatility of the bank. 

However, this of course assumes that the stock price is highly correlated with the volatility of the CET1 

ratio. It was not possible for us to find historical implied volatilities on the stocks. We are therefore not able 

to include this measure in our regression models. However, the figure below shows the implied volatility on 

20% out of the money put options and the corresponding spreads for our banks as of April 2014.  

Figure 15 – Spreads and Implied Volatility 

 

Source: Bloomberg.  

Point of Non-Viability 
The capital ratio at which national regulators would declare a bank non-viable is referred to as the point of 

non-viability. Declaring a bank non-viable entails that regulators will impose losses on CoCo bonds through 

the loss-absorption mechanism (equity conversion or write-down). The risk arising due to the existence of 

such a point is very hard to measure for several reasons. First, one does not know where the point of non-

viability is, as it is based on judgment by the regulators. Secondly, this might differ a lot for different 

regulators, so knowing the exact point for one particular bank or country does not help us much. It is not 

possible for us to take account of regulators’ option to trigger CoCo bonds in our model. This would be a 

problem if the point of non-viability is always above the accounting trigger, since the latter would then be 

irrelevant. One the other hand, the opposite would be the case if the point of non-viability were always 

below the accounting trigger. We are not able to control for this in our model, and the model will therefore 

assume that the accounting trigger is the relevant trigger for CoCo bonds. Furthermore, recent research by 

Deutsche Bank indicates that the point of non-viability should only be a risk to some of the low-trigger 
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CoCo bonds (trigger level of 5.125%), and that one can therefore assume that it is a very low risk for trigger 

levels higher than this29.  

Coupon Deferral Risk 
There are two sources of coupon deferral risk embedded in a CoCo bond. The first stems from the fact that 

coupons on CoCo bonds are optional from the bank’s perspective. The second source comes from the fact 

that banks can be prohibited from paying coupons on CoCo bonds due to regulatory restrictions tied to the 

amount of CET1 capital that the bank holds. In the following, we discuss these two sources of coupon 

deferral risk in turn.  

The fact that banks have the option of whether to pay coupons on CoCo bonds means that the bank can 

skip coupons at its own discretion, and that these will not accumulate. This is a significant risk to investors. 

As an example, an investor that invests in a new CoCo bond where the bank never pays a coupon will have 

paid par value for a perpetual zero-coupon bond. This investor would therefore lose most of the 

investment. Information asymmetry is definitely a disadvantage to investors here, as the investors have no 

way of knowing whether the bank tells the truth when it promises to pay its coupons prior to the issue. 

There are, however, also reasons to believe that most banks will actually pay coupons on CoCo bonds. Most 

of the banks that have so far issued CoCo bonds are large international banks that use the financial markets 

repeatedly for financing. Such a bank would suffer severe reputational damage if it chose not to pay 

coupons to CoCo holders without a valid reason, and would surely face problems with investors in future 

debt market transactions. It is therefore likely that these banks will only intentionally defer coupons if they 

are in a state where this is the least of two evils. Unfortunately, it is very hard to measure the future 

behavior of a bank in a model. This means that our models will be structured with the assumption that 

banks will pay coupons insofar as they are able to. 

The second source of coupon deferral risk comes from the Basel III rules, which restricts banks from paying 

coupons on CoCo bonds if the CET1 ratio falls below the required level. In order to explain the potential 

coupon restrictions coming from the Basel III rules, we have to go back to the new capital rules described in 

one of the sections above. The Basel III rules define a capital level called the Combined Buffer Requirement 

(CBR). This is the sum of the new capital buffers that must be CET1 capital and the minimum CET1 ratio of 

4.5%. The Combined Buffer Requirement is defined as: 

𝐶𝑜𝑚𝑏𝑖𝑛𝑒𝑑 𝐵𝑢𝑓𝑓𝑒𝑟 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑚𝑒𝑛𝑡 = 𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝐶𝐸𝑇1 + 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝐶𝑜𝑛𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛 𝐵𝑢𝑓𝑓𝑒𝑟 +

𝐶𝑜𝑢𝑛𝑡𝑒𝑟𝑐𝑦𝑐𝑙𝑖𝑐𝑎𝑙 𝐵𝑢𝑓𝑓𝑒𝑟 + 𝑆𝑦𝑠𝑡𝑒𝑚𝑖𝑐 𝐵𝑢𝑓𝑓𝑒𝑟   

                                                           
29 The research paper is called A Carry Game, and can be obtained from Deutsche Bank.  
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The sum of these individual capital requirements is the Combined Buffer Requirement, which is the 

minimum CET1 ratio that a given bank must have to avoid restrictions on coupon payments. 

In the section on the new capital requirements, we used Deutsche Bank to illustrate these rules and found 

that Deutsche Bank had to meet a capital ratio of 12.5%. According to Basel III, Deutsche Bank must have a 

minimum CET1 ratio of 4.5%, as well as Capital Conservation Buffer of 2.5% that all banks must also hold. 

The Countercyclical Buffer is currently set at 0% by German regulators. Additionally, Deutsche Bank is 

classified as a G-SIB by FSB. An additional capital requirement of 2% of risk-weighted assets is therefore 

imposed. Using these inputs, we can calculate Deutsche Bank’s Combined Buffer Requirement to be: 

𝐶𝑜𝑚𝑏𝑖𝑛𝑒𝑑 𝐵𝑢𝑓𝑓𝑒𝑟 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑚𝑒𝑛𝑡 = 4.5% + 2.5% + 0% + 2% = 9%   

Another way to find this would be to subtract the 1.5% AT1 capital and the 2% Tier 2 capital from the total 

capital ratio of 12.5%. This means that Deutsche Bank will face restrictions on distributions of coupons on 

CoCo bonds whenever its CET1 ratio falls below 9%. This calculation also shows that coupon restrictions on 

CoCo bonds comes into effect at a higher CET1 ratio than an equity conversion or a write-down, since the 

trigger event is at a CET1 ratio of maximum 8% (5.125% in the case of Deutsche Bank), while the coupon 

restriction is often at a CET1 ratio as high as 10%.  

The bank is not just restricted from paying coupons on CoCo bonds if the ratio falls below this level. It is 

also restricted from paying equity dividends and bonuses to its employees. However, the restriction on 

distributions when falling short of the CBR is not an absolute restriction on distributions. Instead, a bank 

falling short of the CBR is required by regulators to calculate its “maximum distributable amount” (MDA), 

which is the firm’s distributable profits in a given year as defined by the Basel III Accord, multiplied by a 

factor between 0 and 0.6 depending on how short the bank is off the CBR (Accenture). Thus, if the bank is 

very far below the CBR, or if the bank is not making any profit, then it will be prohibited from making any 

distributions to CoCo- and equity holders as long as its CET1 ratio is below the CBR. If the bank, on the 

other hand, is slightly below the CBR and is making a profit, then it would still be able to make some 

distributions. However, as CoCo coupons are deferrable, it would probably be questionable if these would 

have the highest priority of the bank in such a case. There is therefore a very high risk that a bank will not 

pay its CoCo coupons if the CET1 ratio falls below its CBR. Naturally, a bank below or very close to its CBR 

would therefore have much riskier CoCo bonds when it comes to coupon deferral risk than a bank with a 

CoCo bond that is far above its CBR. Furthermore, it will usually take large losses to breach the CBR. It 

should therefore be justifiable to assume that banks will be restricted from paying coupons on CoCo bond 

in such a case. This is something that can be included into a regression model and it should therefore be 

possible to quantify a bank’s ability to pay coupons on its CoCo bonds.  
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In order to measure a bank’s ability to pay CoCo coupons, we use the same method as we did for the 

trigger risk. That is, we measure the distance from the CET1 ratio of the bank to the level where the coupon 

restriction comes into effect, which is the CBR. The measure of coupon deferral risk is given by the 

following: 

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑜 𝐶𝑜𝑚𝑏𝑖𝑛𝑒𝑑 𝐵𝑢𝑓𝑓𝑒𝑟 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑚𝑒𝑛𝑡 = 𝐶𝐸𝑇1 𝑟𝑎𝑡𝑖𝑜 − 𝐶𝑜𝑚𝑏𝑖𝑛𝑒𝑑 𝐵𝑢𝑓𝑓𝑒𝑟 𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑚𝑒𝑛𝑡 

Looking at the measure above, our hypothesis would be that a higher distance to the Combined Buffer 

Requirement should result in a lower spread on the CoCo bond, since the risk that the bank does not have 

the ability to pay coupons becomes smaller.  

Table 18 below show the calculation of the distance to CBR and the corresponding spreads for our five 

banks from Table 15.  

Table 18 – Calculation of the Distance to CBR for selected Banks. 

 

As can be seen from the calculation of the CBR above, most banks will face different CBR requirements due 

to the flexibility of regulators to impose additional capital requirements on the bank. However, in almost all 

cases this level will be above the trigger level for the trigger event. Thus, the probability that a bank will not 

be allowed to pay coupons on its CoCo bonds is larger than the probability of a trigger event. However, this 

does definitely not mean that investors should price a CoCo bond primarily based on the distance to the 

CBR rather than the distance to the trigger event. The impact of these two things must also be taken into 

account. In the case where only a few coupons are deferred on the CoCo bond, the impact of a trigger 

event is probably larger. However, in the case where all coupons are deferred, the impact might be just as 

large as the impact of a trigger event. Investors should definitely be concerned with both of these events, 

but it is not clear which of the two that should have the largest effect on the pricing of CoCo bonds.  

Duration Extension Risk 
Investors in CoCo bonds also face duration extension risk due to the way that AT1 CoCos are structured. 

These are required to be perpetual (maturity) and as such do not have a maturity date. However, they are 

callable after a minimum of five years (or later). CoCo bonds are not allowed to have any build-in call 

Bank CET1 Ratio CBR Distance to CBR Spread

Nordea 15,7% 10,5% 5,2% 368

Lloyds 12,8% 10,0% 2,8% 507

Deutsche Bank 11,7% 9,0% 2,7% 575

Banco Populare 10,4% 8,0% 2,4% 761

Santander 9,7% 8,0% 1,7% 629

Note: Al l  spreads  are on bonds  issued in EUR to ensure cons istency
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incentive for the banks.  Coupon step-ups are for example not allowed. An investor must evaluate the 

probability of the bond being called, in which case the principal is returned, against the probability of the 

maturity of the bond being “extended”. It is very hard to estimate the likelihood of a CoCo bond being 

called, as this is a function of future economic conditions, which we do not know yet. There will of course 

be an incentive for the bank to refinance the bonds after five years if the applicable interest rate at this 

time is meaningfully lower than the current coupon rates of the CoCo bonds. It might also be that the bank 

has improved its capital ratio to an extent that will allow it to pay a lower coupon on its CoCo bonds. In 

such a case, it might also make sense to call the bond. Investors in a CoCo bond also faces the same type of 

prepayment risk as investors in normal callable bond. We already discussed this risk in the first part of this 

thesis, so we will not go further into this. In order to control for the call options of the CoCo bonds we 

include the time to call for each of the observations. It does not make sense to include the price at which 

the bonds can be called, as all bonds can be called at par (hence there is no variation).  

Methodology 
The methodology section below is divided into three larger sections. We first introduce the data collection 

process. We secondly provide a sample description, before we shortly present the form of the regression 

model. 

Data Gathering Process 
Identifying the universe of CoCo bonds issued by European banks is rather simple, as relatively few bonds 

have been issued so far. For the purpose of our analysis, the relevant instrument for inclusion in our sample 

is AT1 CoCo bonds issued by European banks that are rated as high yield. A few bonds were rated (BBB-), 

which is technically investment grade. However, we also included these in the sample, as these are 

perfectly comparable to the rest of the CoCo bonds. Furthermore, given the already low amount of bonds 

available, we found it preferable not to exclude these bonds. 

  

To get an overview of the CoCo bonds issued, we used two sources. We first looked at the COHY index, 

which is a dedicated CoCo high yield index maintained by Bank of America. This index contains most CoCo 

bonds issued by large banks. We secondly double-checked this with the March 2015 edition of Barclays 

CoCo Handbook, which covers CoCo bonds issued by European banks. This also contains all of the CoCo 

issues by larger European banks. Lastly, we included a few CoCo bonds that were issued during the data 

collection process, but which were therefore not yet included in the two sources above.  
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This meant that we were able to include all of the currently issued CoCo bonds in our sample. This gave an 

initial sample of 61 CoCo bonds, issued by 24 different European banks. Two banks were subsequently 

excluded from the sample. These banks are Coventry Building Society and Nationwide. We chose to exclude 

these banks because they are building societies and therefore structured as a mutual organization owned 

by its members. These are very different from the rest of the banks in our sample because they hold much 

more equity and focus exclusively on mortgage lending and savings accounts to retail customers. These two 

banks are therefore not comparable to the remaining banks and were excluded to ensure consistency. This 

gave a final sample of 22 different banks and a sample of 59 CoCo bonds. The sample covers the period 

from the second quarter of 2013, where the first of the bonds were issued, to the end of 2014. This 

provided a total number of 186 observations.  

 

Gathering Accounting Data 
The accounting data used in our analysis were gathered manually from the banks’ annual and quarterly 

reports. All of these reports are publicly available, as nearly all of the banks in our sample are public 

companies. We furthermore cross-checked this data with that provided by analyst on these banks. To 

calculate the variables used in the analysis, we gathered data on net income, capital, and risk-weighted 

assets for each of the banks. CET1 ratios and capital generation numbers were calculated manually using 

the accounting data collected. The banks also report these ratios, so we cross-checked with these numbers. 

In order to calculate the different capital requirements relevant for our analysis, we mostly used data from 

the banks themselves, as they often report these requirements in connection with the CoCo issue and 

update on any changes in requirements in their reports. We furthermore cross-checked this with the 

requirements given in research papers by analysts covering CoCo bonds. Data on bond characteristics such 

as issue size, maturity, currency and time to call were collected from Bloomberg, as we were not able to 

use the same source (data from Capital Four Management) as in the previous analysis of standard high 

yield bonds. CDS spreads were also obtained from Bloomberg. 

 

We once again chose to calculate all of our accounting variables on an LTM (last twelve months) basis to 

maximize the number of observations available. This is not relevant for the variables solely based on 

balance sheet or capital numbers, but is relevant for the calculation of net income.  

 

In our analysis of standard high yield bonds, we argued that one possible criticism of the data might be that 

it was distorted by sample bias because much of the data was collected with a commercial focus for the 

investment manager Capital Four Management. This is definitely not a problem in the case of our sample of 
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CoCo bonds, as Capital Four Management only has investments in three of the CoCo bonds in the sample30. 

Furthermore, our sample includes most of the tradable CoCo bonds, so we include a large part of the 

universe. We will therefore not go into detail with the representativeness of the sample, but assume that 

this is the case.  

 

However, another possible criticism in relation to our CoCo sample is the limited amount of data due to the 

youth of the CoCo market. This limitation is mostly on the time dimension as most CoCos have been issued 

in the fourth quarter of 2013 or later. This means that we only have data spanning six quarters at most. To 

maximize the number of observations available, we follow the same procedure as for the previous sample 

and collect accounting information on a quarterly basis (earnings are on a LTM basis). On the cross-

sectional dimension it would of course also be desirable to have more banks, since 22 banks are not a lot. 

Nevertheless, as our sample includes most of the CoCo bond universe, it is difficult to increase the number 

of observations. However, we are aware that the sample size is rather limited and that any conclusions 

from our analysis naturally become less robust due to this.  

 

Multiple Bonds  
Another decision that had a large impact on the number of observations was what to do in the cases where 

banks have more than one CoCo bond. In the previous section on standard high yield bonds, we made the 

decision to include the bond with the largest issue size when a company had two or more bonds with the 

same seniority level. However, in this case we chose to include all of the CoCo bonds issued by a bank. We 

did this for the following reasons. First of all, by limiting ourselves to only one bond per bank we would 

make our sample very small given that we only have data on 22 banks and that the average bond has only 

been outstanding for around three quarters. In this case, we therefore believe that the benefit of having 

more observations clearly outweighs the negative side. Secondly, for most of the banks that have issued 

more than one bond, the bonds have been issued in different currencies, and sometimes with slightly 

different terms. This might create more variation in spreads, and the risk that we “duplicate” observations 

could therefore be lower. We therefore chose to include all of the bonds in our sample. 

 

Prices 
For the purpose of this analysis, we were not able to obtain spreads using data provided by Capital Four 

Management, as the CoCo bonds were not included in the data files provided to us. We therefore obtained 

prices from Bloomberg as an alternative. In our analysis of standard high yield bonds, we found that using 

                                                           
30 As of 18th of April, 2015.  
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spread to maturity resulted in a better model fit than using spread to worst. In our analysis of CoCo bonds, 

however, it is not possible to use spread to maturity, as these are perpetual. We therefore use spread to 

worst instead.   

 

In terms of linking spreads and accounting data, we use the same approach as in the first section of this 

thesis. This means that we lag the accounting data with 3 months in order for this data to be reflected in 

our prices. The methodology section on standard high yield bonds provides a discussion of the advantages 

and disadvantages of using this method.  

Data Description 
The banks issuing CoCo bonds are some of the largest banks in Europe. This is also reflected in our sample. 

Our sample consists of 22 European banks with one or more CoCo bonds. Table 19 below shows all of the 

24 banks that have issued CoCo bonds as of the end of March 2015 ranked by the total volume of CoCo 

issuance. The table furthermore shows the month at which the first bond was issued, the number of bonds 

issued, and the country to which the bank belongs31. 

                                                           
31 Some of the banks operate in more than one country. In these cases, the country stated in Table 19 is the country 
from which the bank generates the largest fraction of its revenues.  
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                        Table 19 – CoCo Issuers 

 

Source: Barclays as of March 2015. 

These 24 banks have raised more than 71 billion EUR in capital. This means that the average issue size is 

well over one billion, which is much higher than for our sample of standard high yield bonds. Furthermore, 

many of the banks have issued more than one bond. In our sample, 15 out of 24 banks had done more than 

one issue. This is probably because the largest banks will need to issue more capital than what is an 

“appropriate” issue size for a single bond. Additionally, those banks with multiple issues often have issues 

in different currencies, which could help attract more investors to the issues. The banks doing multiple 

issues also account for by far most of the volume in Table 19. These 15 banks have issued 63.4 billion EUR 

out of 71 billion EUR. There is also a tendency for the banks that have only done one issue to be relatively 

smaller Northern European banks. In terms of geography, there is also the clear picture that the largest 

European economies dominate in terms of issuance. This naturally makes sense, as these economies are 

also home to the largest banks. Figure 16 shows a geographical split of the CoCo bonds.  

Bank Country First Issue Date # of issues mio. EUR

Lloyds United Kingdom 03-2014 5 7.394

Credit Suisse Switzerland 07-2012 4 6.235

Barclays United Kingdom 11-2013 5 5.987

Rabobank Netherlands 01-2011 3 5.180

Deutsche Bank Germany 05-2014 4 5.171

Societe Generale France 09-2013 4 5.140

HSBC United Kingdom 09-2014 3 4.950

Credit Agricole France 01-2014 4 4.545

BBVA Spain 05-2013 3 4.380

Santander Spain 03-2014 3 4.380

UBS Switzerland 02-2015 3 3.300

Unicredit Italy 03-2014 2 2.150

Nordea Sweden 09-2014 5 1.811

Danske Bank Denmark 03-2014 2 1.500

KBC Belgium 03-2014 1 1.400

Nationwide United Kingdom 03-2014 1 1.370

Banco Popular Spain 10-2013 2 1.250

Svenska Handelsbanken Sweden 02-2015 1 1.104

SEB Sweden 11-2014 1 1.012

DNB Norway 03-2015 1 713

Swedbank Sweden 02-2015 1 690

Coventry Building Society United Kingdom 06-2014 1 548

Nykredit Denmark 02-2015 1 500

Aareal Bank Germany 11-2014 1 300

Total 61 71.011

Note: Standard Chartered (UK) and ING Bank (Netherlands) issued CoCo bonds worth 4038 mil. EUR in Q2 2015. 
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Figure 17 – Funding Currency and Trigger Events  

Figure 16 – Issuance Volume by Country (mil. Euros)  

 

Source: Barclays 

As can be seen from the figure, United Kingdom is by far the largest country in terms of raising bank capital 

from CoCo bonds. However, other major countries such as Spain, France, and to some extent also Germany 

seem to have started on issuing CoCo bonds. It is perhaps a bit surprising that Switzerland, which is a rather 

small country, has been so active in raising CoCo capital. However, this probably makes sense given the 

large banking industry in Switzerland. 
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Unlike our sample of standard bonds, CoCo issuers choose very different currencies. Figure 17 shows our 

sample split on issuance currency. All of the currencies were converted to EUR before the percentage 

amounts were calculated. As can be seen from the figure above, USD was the preferred CoCo currency with 

half of the value of the bonds being done in USD. EUR and GBP account for almost all of the remaining 

value, while a few issues have been done in the remaining currencies. 

Looking at the trigger events, it can be seen that there seems to be an almost equal split between equity 

conversion and write-downs. From Figure 17 it can be seen that 46% of the trigger events are equity 

conversions. Of the 54% that are write-downs, the temporary write-down event (38%) seems to be 

preferred over the permanent event (16%). This makes sense, since this should everything else equal be 

cheaper to issue a bond with a temporary write-down event.  

Table 20 below shows the means, standard deviations, minimum and maximum values, and skewness for 

our variables. Additionally, we also include these values for the CET1 ratio, the trigger level, and the CBR 

level as these are key inputs in the calculation.   

 

Table 20 – Data Description 

 

As can be seen from the table, our average CoCo bond has a spread to worst of 535bps and pays a coupon 

of 7.08%. This is actually lower than the average coupon of 7.80% from our sample of standard high yield 

bonds and only slightly higher than the average spread to worst of 528bps. However, we do not believe 

that this means that CoCo less risky than standard high yield bonds. This is due to several reasons. Firstly, 

the CoCo bonds are issued by very large banks. The risk of such a company might be very different from the 

risk of a smaller industrial company and thus the samples might not be directly comparable. Secondly, most 

of the CoCo bonds have been issued in 2014, in which the spread levels (and hence the coupon rate of new 

issues) were much lower than in 2013, which was a large part of the previous sample. We can therefore not 

Variables Mean St.Dev Min Max Skewness

Spread to Worst (bps) 535 112 259 884 0,50

Time to Call (years) 6,78 2,59 3,11 15,25 1,00

Size (mil. Euros) 1262 501 278 2375 0,08

Coupon 7,08% 1,25% 5,25% 11,50% 1,34

CET1 (% of RWA) 11,18% 2,00% 8,30% 21,20% 1,72

CBR (% of RWA) 9,24% 1,54% 7,00% 13,00% 0,73

Trigger (% of RWA) 6,08% 1,02% 5,13% 8,00% 0,26

DTT (% of RWA) 5,10% 1,67% 2,30% 14,20% 1,63

Distance to CBR (% of RWA) 1,89% 2,15% -1,55% 10,50% 0,87

Capital Generation (% of RWA) 0,99% 0,82% -0,03% 4,03% 1,58

CDS (bps) 143 54 74 472 2,23

Note: RWA is  ri sk-weighted assets
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compare the two samples in this way, as the CoCo sample average will be too low. To get a fair comparison 

of spreads, one can compare our CoCo sample to a general high yield index. At the end of 2014, the HPC0 

index had a spread of 392 bps, while our CoCo sample had a spread of 577 bps. An even better approach 

would be to compare the spread of the bank bonds in the HPC0 index to the spread of our sample. The 

average spread of the bank bonds in the HPC0 index, which are mostly subordinated bonds, was 332 bps at 

the end of 2014. This should be compared to our sample spread of 577 at the end of 2014 and clearly 

shows that CoCo bonds are quite risky instruments.    

 

Our average CoCo bond has a CDS spread of 143 bps. This number is our estimate of the average credit risk 

compensation on a subordinated bank bond. This means that the remaining part of our average spread of 

535 bps, which is 392 bps, should be compensation for CoCo specific risk according to our model (not taking 

liquidity risk into account). This indicates that CoCo bonds are much more risky than regular subordinated 

bank bonds, and could indicate that CoCo specific risk might account for a large proportion of the spread. 

 

The average CoCo bond has a time to call of 6.78 years and a size of 1262 million EUR, which is much longer 

and much larger than the average standard high yield bond. Our average bank has a CET1 ratio of 11.2%. 

With an average trigger level of 6.08% and an average CBR requirement of 9.24%, this gives an average 

distance to trigger of 5.1% and an average distance to CBR of 1.89%.  

 

Lastly, our average CoCo bond is able to generate 0.99% of risk-weighted assets in capital through its net 

income (before dividends).  

Model Specification 
In the following section, we briefly present the structure of the regression model that we use to investigate 

the spread determinants of CoCo Bonds. We use a simple OLS estimation technique with spread to worst as 

the dependent variable.  

Our specification of the regression model measuring spreads on CoCo bonds will look like the following: 

 

𝐶𝑆𝑖 = 𝛼 + 𝛽1 ∙ 𝑇𝑖𝑚𝑒 𝑡𝑜 𝐶𝑎𝑙𝑙𝑖 + 𝛽2 ∙ 𝑆𝑖𝑧𝑒𝑖 + 𝛽3 ∙ 𝐶𝐷𝑆𝑖 + 𝛽4 ∙ 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝐺𝑒𝑛𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑖 + 𝛽5 ∙

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑜 𝑇𝑟𝑖𝑔𝑔𝑒𝑟𝑖 + 𝛽6 ∙ 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑜 𝐶𝑜𝑢𝑝𝑜𝑛 𝑅𝑒𝑠𝑡𝑟𝑖𝑐𝑡𝑖𝑜𝑛𝑖 + 𝛽7 ∙ 𝑃𝑒𝑟𝑚𝑎𝑛𝑒𝑛𝑡 𝑊𝑟𝑖𝑡𝑒 −

𝑑𝑜𝑤𝑛𝑖 + 𝛽8 ∙ 𝐸𝑞𝑢𝑖𝑡𝑦 𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛𝑖 + 𝛽9 ∙ 𝑈𝑆𝐷𝑖 + 𝛽10 ∙ 𝐺𝐵𝑃𝑖 + 𝛽11 ∙ 𝐼𝑛𝑑𝑒𝑥𝑖 + 𝜀𝑖  
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This naturally means that the OLS assumptions must be fulfilled in order for the estimation and inferences 

to be unbiased and valid. We already discussed these assumptions in the methodology section on the 

standard high yield bonds and we will therefore not go into detail with these again.  

In the regression model above, the CDS variable measures the risk of a subordinated bank bond. The capital 

generation variable, the distance to trigger, the distance to CBR, and the two trigger event dummy 

variables then measures the CoCo specific risk. The remaining variables are then bond characteristic 

variables and an index variable that we also include in the model. The index variable that we include in the 

model is the spread of the HPCO index. We explain why this index is used in the section below.   

Since we have data spanning multiple time periods, we will again have to control for time effects by 

including some control variable in the model. There are several ways of doing this. First of all, we 

considered using the spread of the HPC0 index, which we also used in our analysis of the standard high 

yield bonds. However, in order for this to useful, it must be the case that there is a strong correlation 

between the HPC0 index and the CoCo bonds such that changes in general spread levels of CoCo bonds will 

be reflected by the index. Secondly, there also exists an index of CoCo bonds maintained by Bank of 

America with the ticker COHY. However, we discovered two problems in using this index. First of all, using 

this index might be problematic as almost all of the bonds in this index are also part of our sample. 

Secondly, as the index is relatively new, we would only be able to obtain spreads from the end of 2013 and 

onwards. Thus, we would have to drop some observations. We therefore chose the HPC0 index and 

checked whether the correlation was strong. The figure below plots daily spreads of the HPCO index and 

the COHY index. 
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Figure 18 – Spread Level of HPCO and COHY 

 

As can be seen from the figure above, there seems to be a sufficient correlation between the HPCO index 

and the general spread level of CoCo bonds. We therefore feel comfortable using the HPC0 as our index 

variable. It should also be noted that the spread of the CoCo bonds seem to be significantly higher than the 

spread of the HPC0 index, which again indicates that CoCo bonds have higher spreads than normal high 

yield bonds due to the additional CoCo specific risk.  

 

Results 
Before running any regressions, we first of all made a correlation matrix containing all of the variables used 

in the models. This correlation matrix can be found in Appendix H. One thing that was immediately 

apparent from the correlation matrix was that the distance to trigger variable and the distance to CBR 

variable were highly correlated (correlation of 0.86). To test whether this would result in multicollinearity 

issues we did a number of things. First, we noted that the correlation between the distance to trigger and 

spread to worst was -0.27 and that the correlation between the distance to CBR and spread to worst was -

0.13. We would therefore expect both of the coefficients to be negative. Secondly, we ran a regression 

containing both of these variables. When we included both of the variables in the same regression, the 

coefficient on the distance to CBR variable became positive, which is not consistent with the correlation 

with spread. Finally, we looked at VIFs for the two variables. These were 4.22 and 5.03 respectively when 

both variables were included up from 1.54 and 1.29. Although not critical, the VIFs do indicate that the 

standard errors are highly affected by the inclusion of both variables. Based on this we decided to run 

separate regressions with each of these variables in order to be able to make a conclusion for each of these 
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variables. Regression model 1 therefore excludes the distance to CBR variable, while regression model 2 

excludes the distance to trigger variable.  

Before going further with the analysis, we also ran a heteroskedasticity test. The p-value of this test was 

0.231 and we could therefore not reject the null hypothesis of homoscedasticity. We did therefore not use 

heteroskedasticity-consistent standard errors in the models.  

Table 21 below shows a description of all of the variables used in the models. The following table (Table 22) 

then shows the results. The first model includes the distance to trigger, while the second model includes 

the distance to CBR.  

Table 21 – Description of Regression Variables 

 

Variable Description

Spread to Worst The spread to first call date (worst) on a bond measured in basis points.

Time to Call The time to the next call date measured in years.

Size The size of an issue measured in million Euros.

CDS The price of a CDS on a subordinated bond with 5 years to maturity measured in bps.

Capital Generation The capital (fraction of risk-weighted assets) that the bank generates internally through earnings.

Distance to Trigger The distance from the CET1 ratio to the CET1 trigger level of a CoCo bond. 

Distance to CBR The distance from the CET1 ratio to the Combined Buffer Requirement of the bank.

Temporary Write-down A dummy variable equal to 1 if the bond is issued with the option of a  temporary write-down

Equity Conversion A dummy variable equal to 1 if the bond is issued with the option of an equity conversion. 

USD A dummy variable equal to 1 if the bond is issued in US Dollars.

GBP A dummy variable equal to 1 if the bond is issued in British Pounds.

Index The spread of the HPC0 index.
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Table 22 – Regression Results 

 

In our theoretical section above, we argued that the risk of a CoCo bond can be divided into two main 

components: risk equal to the risk of a subordinated bond of the same bank, and additional risk from CoCo 

specific risk. The CDS variable in the regression table above is meant to capture the risk of a subordinated 

bank bond, and thereby the first of our risk components. As can be seen, the coefficient of this variable is 

positive and significant, indicating that the spread of CoCo bonds tend to move with the CDS spread on 

subordinated bank debt. This naturally makes sense, since a CoCo bond should never be cheaper than the 

price of the risk of a subordinated bond on the same underlying company. It also illustrates that when the 

credit risk of the bank increases, the risk of the CoCo bond also increases.  

Moving to the CoCo specific risk components, we decomposed CoCo specific risk into three sub groups: 

trigger risk, coupon deferral risk, and duration extension risk.  

(1)           

With 

Distance to 

Trigger

(2)            

With 

Distance to 

CBR 

(3) 

Removed 

Trigger 

Events

Years To Call -6.026            

(-3.52)***

-5.668             

(-3.22)***

-8.553              

(-4.94)***

Size 0.01399 

(1.51)

0.0153 

(1.64)

0.01874 

(1.46)

CDS 0.8127 

(8.90)***

0.7936 

(8.38)***

0.8547 

(8.12)***

Capital Generation -2021             

(-3.17)***

-3189               

(-5.62)***

-2421              

(-3.88)***

Distance to Trigger -759.4           

(-2.31)**

Distance to CBR 215.8     

(1.05)

-260.9             

(-1.26)

Permanent Write-down -84.44            

(-4.7)***

-78.46           

(-4.53)***

Equity Conversion 8.081   

(0.71)

28.39 

(2.63)***

USD -104.8             

(-10.39)***

-103.9              

(-10.25)***

-105.5             

(-10.15)***

GBP -20.35              

(-1.47)

-19.03              

(-1.35)

-0.3582             

(-0.02)

HPC0 0.8270 

(8.29)***

0.7826 

(8.01)***

0.7817 

(6.79)***

Adj. R-Squared 0.7422 0.7378 0.6742

Observations 186 186 186

* p<0.10 , ** p<0.05 , *** p<0.01
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In the models above, the distance to trigger and the capital generation variables are both proxies for trigger 

risk. The first of these variables that we consider is the capital generation (i.e. a bank’s ability to generate 

capital internally). As can be seen from Table 22 above, the effect of this variable is negative and significant 

in all of the regression models, which is also what we expected. This indicates that the better a bank is at 

generating capital internally, the less risky its CoCo bonds are, which results in a lower spread. This also 

makes sense intuitively, since a bank generating positive capital will not be as dependent on external 

capital markets as a bank destroying capital through its operations. The former will build a capital buffer 

with time, whereas the latter will deplete its capital buffer. This is an advantage to the former bank both in 

the case where the bank is required to hold additional capital, and in the case where the bank experiences 

large losses. In terms of the effect, the coefficient ranges from -2021 in model 1 to -3189 in model 2. This 

indicates that improving your capital generation with one percentage point will decrease the spread on the 

bond by between 20 and 31 bps. The difference between the lowest and largest observation of capital 

generation in our sample is roughly 4 percentage points. We would therefore conclude that the difference 

in spreads due to capital generation is quite meaningful in terms of effect on the spread. This is illustrated 

by the fact that the difference of 4 percentage points in capital generation would result in a spread 

difference of 80-124 bps. 

Next we look at the distance to trigger variable. This variable is only included in regression model 1 due the 

multicollinearity with the distance to CBR. The coefficient of the distance to trigger variable is -759, and 

with a t-stat of -2.31, it is significant. This indicates that the larger the distance from the CET1 ratio to the 

trigger level of the CoCo bond, the lower is the spread. This makes intuitive sense, since a larger distance 

would imply a lower probability that the trigger will be activated. The coefficient of -759 means that a one 

percentage point increase in the distance to trigger would imply a decrease in the spread of 7.6 bps. This is 

a lower effect than we had initially thought. However, this might be explained by the fact that some of 

effect is picked up by the capital generation variable, as banks with a large distance to trigger also tends to 

have a high capital generation (correlation of 0.54). Nevertheless, excluding capital generation from the 

model only makes the effect slightly larger with a coefficient of -1224. In sum, we conclude that the 

distance to trigger have a negative effect on the spread, and our hypotheses about trigger risk therefore 

seems to be confirmed.  

There could also be difference in trigger risk depending on the type of trigger event. We therefore included 

a variable for permanent write-downs and a variable for equity conversion. Looking at the coefficients of 

the variables, it was initially surprising to see that the coefficient of the permanent write-down dummy was 

negative and significant. This coefficient is around -80 across the models, indicating that there is a 
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significant lower spread on CoCo bonds with permanent write-downs compared to those with temporary 

write-downs. However, intuitively one would expect the opposite as you have some potential upside after a 

write-down in the temporary case, whereas this is not the case with the permanent write-down. We 

subsequently looked at the bonds with permanent write-down and found that it is only the Swiss banks 

(UBS and Credit Suisse) that has so far issued CoCo bonds with permanent write-downs. Thus, one 

explanation for this finding might be that the CoCo bonds of these two Swiss banks are less risky than those 

of its European counter-parts, despite the fact that the trigger mechanism leaves no upside. There is also a 

plausible reason why this would be the case. Unlike other European banks, Swiss banks are not allowed to 

pay dividends to its shareholders if they do not pay CoCo coupons (dividend stopper) and they must pay 

the next CoCo coupon if they have paid an equity dividend (dividend pusher). This means that coupon 

deferral risk should be lower for Swiss banks. Thus, it might therefore be that the discount on permanent 

write-down CoCo bonds is really a discount on Swiss banks due to lower coupon deferral risk. This lower 

coupon deferral risk is captured by the dummy variable because Swiss banks are the only issuers of 

permanent write-down CoCo bonds. If this is the case, the permanent write-down variable is not useful to 

us, since it does not measure the effect that it is intended to. We would therefore not expect the 

coefficient of this variable to be a reliable measure of a spread difference between permanent and 

temporary write-down CoCos. On the other hand, it might show that coupon deferral risk in indeed 

important to investors.  

Finally, we also checked whether there was any difference between temporary write-down CoCo bonds 

and equity conversion CoCo bonds. The coefficient of the equity conversion was positive and insignificant in 

the first model whereas it was positive and significant in the second model. Thus, it seems like the effect 

should be positive, but there is a question of the significance of this effect. The correlation with the spread 

is 0.24, indicating that the relationship is somewhat strong. Both the distance to trigger and distance to CBR 

variables are highly correlated with the dummy variable (-0.52 and -0.62). However, we do not feel that the 

multicollinearity is that severe. In conclusion, we therefore cannot say whether the effect is significant or 

not, although some good arguments for why there could be a positive effect exist. However, we also note 

that the effect of the coefficient seems to be rather small.  

The second part of CoCo specific risk that we analyze is coupon deferral risk. In our models, this is captured 

by the distance to CBR. We did not include the distance to CBR variable in model 1 due to its high 

correlation with the distance to trigger. In model 2, we exclude the distance to trigger variable and include 

the distance to CBR variable. Looking at the distance to CBR variable, we see that the coefficient is positive 

and insignificant. The sign of the coefficient is not as we expected, as it indicates that spreads increase as 
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coupon deferral risk decreases. The correlation of the distance to CBR variable with the spread to worst is -

0.13, indicating that the coefficient should be negative. However, the coefficient in the regression table is 

positive, which leads us to suspect multicollinearity. We then again turned to the correlation matrix, where 

it can be seen that the distance to CBR variable is highly correlated with both of the trigger event variables 

(correlation of -0.60 and -0.62 respectively). In model 3, we therefore exclude these two variables to check 

whether this affects the sign of the coefficient. Looking at the model, one can see that the regression 

coefficient of the distance to CBR variable is now negative, as we would expect. This could indicate that the 

positive coefficient found in model 2 is due to multicollinearity with the two trigger event variables. We 

also note that the VIF for the distance to CBR variable decreases from 2.56 to 1.4 when the two variables 

are removed. However, although model 3 shows the expected negative coefficient, it is not significant. The 

coefficient of -261 also indicates that the effect is rather small, as a one percentage point increase in the 

distance to CBR would only decrease the spread by 2.6 bps. In sum, we cannot find evidence that the 

coupon deferral risk of CoCo bonds has any significant effect on the spreads. However, we do not 

necessarily believe that this means there is no compensation due to coupon deferral risk. After all, 

investors should be compensated for the risk of ending up with a perpetual zero-coupon bond. Rather we 

think this means that it is very difficult to measure this risk, because there is more than one element to this 

(both willingness and ability). One explanation why we cannot find evidence of coupon deferral risk might 

therefore be that most of the coupon deferral risk comes from the willingness of the bank to pay, which is 

related to the fact that the coupon is discretionary, and not from the regulatory coupon restriction (the 

ability). The risk that the bank is not willing to pay the coupons is very hard to measure, and is therefore 

not part of the model. 

On an overall level, we also note that most of our conclusions seem to be robust when we go from 

regression model 1 to regression model 2. The only noteworthy changes are that the coefficient of capital 

generation changes quite a bit (the effect becomes larger), while the equity conversion variable becomes 

significant.    

The last part of our CoCo specific risk is duration extension risk. The time to call of a bond was included as a 

variable in our models in order to control for some of the risk. We find that the coefficient of the time to 

call variable is negative and highly significant across all models. This indicates that the longer the time to 

call, the lower is the spread. This makes sense, as those CoCo bonds with a long time to call should 

everything else equal provide more certainty to investors, because they do not have to worry about being 

called in the short-run. The duration extension risk might therefore be lower for these bond, which is 

reflected by the negative coefficient. The coefficient of the time to call is roughly -6 in model 1. This 
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indicates that for each additional year that the bond cannot be called, the spread of the bond will on 

average be 6 bps lower. This might not seem to be much. However, the difference between the CoCo bond 

with the shortest and the longest time to call in our sample is roughly 12 years. The regression model 

indicates that the first bond will have a spread that is roughly 72 bps higher than the second bond due to 

the differences in time to call. This is not a small effect given the average spread to worst of 535 bps in our 

sample and indicates that call risk of CoCo bonds can be an important part of the spread.  

We next turn to the general bond characteristics included in the models. In terms of size of the issue, we 

find a small positive effect on the spread that is not significant. This is in contrast to our previous analysis of 

standard high yield bonds, where we found a consistent negative and significant effect on the spread. An 

explanation for this might be that the CoCo issues are of much larger size. Our average standard high yield 

issue was roughly 370 million EUR. In contrast, the smallest CoCo issue is 278 million EUR and the mean is 

1268 million EUR. A possible explanation for the lack of effect of size might be that the negative effect that 

we found in the first analysis is decreasing in size such that it is non-existing for our CoCo sample due to the 

larger issue sizes. Under the assumption that issue size is an indicator of liquidity risk, we would conclude 

that we cannot identify any liquidity compensation for our sample of CoCo bonds, and that a plausible 

explanation for this might be that the larger issue size makes them more liquid than the bonds in our 

previous analysis.  

We also included currency dummies in our regression models. From the regression table above it can be 

seen that we find a very large and significant negative effect on the spread from issuing in USD compared 

to EUR. If we look at our sample, the average CoCo bond issued in EUR had a spread of 613 bps while the 

corresponding number for a CoCo issued in USD was 481 bps. The results from the models indicate that 

USD issues indeed have a lower spread even after controlling for other differences. The coefficient of -105 

indicates that the effect of issuing in USD is also very large, as CoCo bonds issued in USD on average have a 

spread 105 bps lower than a similar bond issued in EUR. There is no clear answer to why this is the case. 

However, several possible explanations might explain this. It has been suggested that the difference in 

spreads might be related to investor bases. Very few US banks issue CoCo bonds due to regulatory 

decisions32, which means that US investors will have to buy CoCo bonds issued by European banks if they 

want exposure to this type of bond. A US investor should prefer a USD denominated bond if the two bonds 

are identical and have identical prices, since one avoids taking currency risk in this way. However, the 

model suggests an average difference of roughly 100 bps. The price of swapping EUR to USD is 

                                                           
32 The US regulators have stated that CoCo bonds issued by US banks do not have tax deductible coupons. This makes 
CoCo bonds more expensive to US banks.  
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approximately 35-40 bps33, so it does not make sense for a US investor to prefer the USD denominated 

bond, since this investor can get the exact same bond with a higher spread by buying the EUR denominated 

bond and using the swap markets. A second explanation might be that although spreads are different, the 

yields of the bonds might be the same. To check this we gathered data on yields for all of our CoCo bonds. 

The average yield to worst for CoCo bonds issued in EUR was 622 bps, whereas the same number for CoCo 

bonds issued in USD was 674 bps. The yield of USD CoCo bonds is therefore higher than for EUR CoCo 

bonds. This implies that interest rates in the US should be higher than interest rates in Europe, which is also 

the case. One explanation for our finding is therefore that investors do not care about the lower spread on 

USD CoCo bonds, because the yield on these bonds are on average higher than the yields on EUR bonds.  

The coefficient on the GBP dummy was not significant, indicating that there is no difference between issues 

done in EUR and GBP.  

Lastly we also note that the index variable is positive and significant, indicating that the spreads of CoCo 

bonds tend to move with the market.  

Finally, looking at the fit of the models one can see that it is possible to explain quite a lot of the variation in 

spreads of CoCo bonds. The first model is able to explain 74% of the variation, while the third model 

explains the least with 67%. This is better than our models for the standard high yield bonds. Figure 19 

plots a histogram of the residuals measured in bps. As can be seen from the figure, the model predicts 

roughly 37% of the observations within an error band of 25 bps, 66% of the observations within an error 

band of 50 bps, and 84% of the observations within an error band of 75 bps. This should be compared to an 

average sample spread of 535 bps with a standard deviation of 112 bps.  

                                                           
33 As of end of April, 2015. 
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Figure 19 – Prediction Residuals 

 

Robustness  
In the following section, we test the robustness of our conclusions and the specification of our models. We 

do this by changing our dependent variable. 

 

We first looked at the effect of changing the definition of the dependent variable. Since we could not use 

spread to maturity, we had to find another risk measure. Most analytic work that we had read from the 

finance industry use the z-spread34, so we collected data on z-spreads for our observations. The following 

table then shows the results when we change the dependent variable from spread to worst, to z-spread. 

The first regression is simply the first regression from the results section and is used as a benchmark. The 

second and third regression shows the regression results when using the z-spread.   

                                                           
34 The Z-spread is calculated using different yields for each cash flow whereas a standard spread calculation would 
discount all cash flows using the same yield.  
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Table 23 – Regression Results with Z-spread  

 

First, we note that most of our conclusions from the results section remain valid when we use the z-spread. 

The only noteworthy change is that the distance to trigger is no longer significant, although the coefficient 

is still negative. Looking at model 2, we see that the fit of the model is worse when we use the z-spread 

compared to the spread to worst. The adjusted R-squared decreases from 74% when using spread to worst 

in model 1 to 66% when using z-spread in model 2. The same applies to model 3, which is comparable to 

regression 3 from the results section. Here the adj. R-squared decreases from 67% to 61% when using the 

z-spread instead of spread to worst. In sum, it therefore seems that spread to worst is preferable and that 

our findings are more or less robust to changes in the definition of the spread measure.  

 

Lastly, we also check if the models are affected by multicollinearity by looking at VIF values for the entire 

model. The table below shows these both for the model with the distance to trigger variable and for the 

model with the distance to CBR variable.  

(1)           

Using 

STW

(2)            

Using Z-

Spread 

(3)            

Using Z-

Spread 

Years To Call -6.026          

(-3.52)***

-5.379      

(-2.52)**

-8.462      

(-3.88)***

Size 0.01399 

(1.51)

0.01185 

(1.24)

0.0200 

(1.54)

CDS 0.8127 

(8.90)***

0.7201 

(7.46)***

0.7581 

(7.06)***

Capital Generation -2021           

(-3.17)***

-1730        

(-2.39)**

-1530       

(-2.27)**

Distance to Trigger -759.4           

(-2.31)**

-219.5      

(-0.6)

Distance to CBR -217.3      

(-0.96)

Permanent Write-down -84.44          

(-4.7)***

-66.34      

(-3.39)***

Equity Conversion 8.081 

(0.71)

28.39 

(2.14)**

USD -104.8          

(-10.39)***

-128.6      

(-10.71)***

-132.4      

(-10.66)***

GBP -20.35          

(-1.47)

1.417 

(0.09)

22.02 

(1.42)

HPC0 0.8270 

(8.29)***

0.5591 

(4.34)***

0.5461 

(3.86)***

R-Squared 0.7422 0.6635 0.6098

Observations 185 185 185

* p<0.10 , ** p<0.05 , *** p<0.01
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Table 24 – VIF Analysis 

 

 

As can be seen from the table, standard errors do not seem to be inflated significantly by multicollinearity 

issues. There does seem to be some effect on the standard errors of the distance to trigger and CBR, the 

capital generation, and the equity conversion dummy. However, this is not a lot and should not have a large 

influence on the results.   

Conclusion  
Using data from a Danish investment manager, we study the spread determinants of two types of European 

high yield bonds. We firstly test the possible use of bond characteristics and accounting variables as a way 

of explaining spreads (and thereby pricing) of standard high yield bonds using OLS regression techniques 

and a set of 518 observations. We secondly discuss the recent increase in the issuance of contingent 

convertible (CoCo) bonds in the European high yield market and attempt to estimate the spread 

determinants of these with a focus on CoCo specific risk determinants that are special to these bonds.   

 
On an overall level, our models are quite successful in the sense that they can explain most of the variation 

in spreads. Our model of standard high yield bonds are able to explain up to 73% of the variation in 

spreads. We furthermore show that both bond characteristics and accounting variables are useful tools in a 

spread model. The bond characteristics alone can explain an impressive 45% of the variation in spreads, 

while the accounting variables alone explain 35% of the variation. Our model of spreads of CoCo bonds 

turns out to be even more effective and is able to explain 74% of the variation in spreads.  

 

VIF Analysis VIF Tolerance VIF Tolerance

Time to Call 1,49 0,671 1,50 0,667

Size 1,48 0,676 1,48 0,676

CDS 1,43 0,699 1,45 0,690

Capital Generation 2,02 0,495 1,64 0,610

Trigger Distance 2,54 0,394

Coupon Distance 2,56 0,391

HPC0 1,20 0,833 1,18 0,847

Perm. Write-down 1,17 0,855 1,22 0,820

Equity Conversion 2,18 0,459 2,52 0,397

USD 1,58 0,633 1,58 0,633

GBP 1,67 0,599 1,70 0,588

First Model Second Model
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From our sample of standard high yield bonds we are able to show that credit risk indeed have an effect on 

spreads. Using accounting variables as proxies for credit risk, we find a positive effect of leverage, the 

fraction of assets that are intangible and from having a lower priority in the capital structure, while we find 

a negative effect from cash flow generation, interest coverage ratio, and equity cushion. We also find a 

negative effect of issue size, which could indicate that liquidity risk is also a factor in the spread 

determination of high yield bonds, such that smaller issues have higher liquidity risk and hence higher 

spreads. In most of our models, we did not include bond issue rating and coupon rate as explanatory 

variables, as these lead to multicollinearity issues and makes it hard to make conclusions about the other 

variables. However, we find that both bond rating and coupon rate are positively and significantly related 

to spreads, such that a worse rating and a higher coupon rate lead to a higher spread. We also conclude 

that these two variables have high predictive powers and that they should be included in a regression 

model if the goal is to get the best possible fit of the model. We also find that high yield companies with 

listed equity have much lower spreads than privately owned high yield companies. However, we find that 

this can all be explained by the fact that public companies are better on almost all of the accounting 

variables that we look at. This most likely means that they also have lower credit risk.  

 

From our analysis of CoCo bonds we are able to show that the spreads of CoCo bonds do not only depend 

on the overall credit risk of the bank, but also on CoCo specific risk that are only present in CoCo bonds. In 

order to control for the general credit risk of investing in a subordinated bank bond, we use CDS prices on 

subordinated bank debt. This is our lower boundary for the risk of a CoCo bond. Our findings suggest that 

CoCo bonds become more risky (trade at a higher spread), the closer the bank’s CET1 ratio is to the trigger 

level. We furthermore find that the spread of a CoCo bond depends negatively on the amount of capital a 

bank is able to generate internally (as opposed to using the capital markets), as this lowers trigger risk. We 

were not able to identify coupon deferral risk as a significant determinant of spreads of CoCo bonds, as this 

variable was not statistically significant. However, we do not believe that coupon deferral risk is irrelevant 

as investors risk ending up with a zero coupon perpetual bond. Rather we believe that it has not been 

possible for us to capture the majority of this risk, which might be because most of this risk comes from the 

fact that they are discretionary to the bank and not from the regulatory restrictions on distributions. We 

were also not able to find any significant effects on spreads depending on trigger events. Thus, we could 

not find any difference between CoCo bonds with write-downs and equity conversion. A significant effect 

exists from permanent write-down bonds, but we conclude that it is not possible to use this variable, as 

only Swiss banks have so far issued CoCo bonds with permanent write-downs. The effect of issuing CoCo 

bonds with equity conversion is positive in all of our specifications. However, the significance of this 
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variable is not consistent in all of our models. Nevertheless, valid reasons exist for such an effect, as many 

fixed income managers are not allowed to hold equity, which could reduce the marketability of CoCo bonds 

with equity conversions. Lastly, we find that CoCo bonds issued in USD have a significant lower spread than 

CoCo bonds issued in EUR. This effect is definitely not non-negligible as the average discount on USD CoCo 

bonds is 105 bps. One possible explanation for this is that investors are not concerned with the lower 

spread of USD CoCo bonds, because these on average offer a higher yield than EUR CoCo bonds.  
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Healthcare
Company Name Business Description

Care UK Provider of care services with a focus on mental health (fx. operates care homes for people suffering from dementia). 

Cerba Routine and specialised laboratory testing primarily in France and Benelux.

Convatec Products for advanced wound care (35% of rev), ostomy (31%), incontinece (18%), and other medical devices.

Four Seasons Largest elderly care operator in the UK.

IDH Largest dental services provider in the UK. 

Labco Routine and specialised laboratory testing primarily in France, Spain, and Portugal

Medi Parteneirs Operates private hospitals in France with a focus on surgery. 

Priory Provider of care services within mental health and specialist education of young people. 

Unilabs Medical diagnostic services - 80% lab tests, 20% Radiology. Key markets: Switzerland, Sweden, France.

Voyage Care services provider for adults with learning disabilities and other support needs. 

Services
Company Name Business Description

Bravida Installation and servicing of plumming, ventilation, and electricity installations. 

Cerved Italian provider of credit information services to financial institution and corporations. 

Equinity Provider of business process outsourcing fx. payment management, pension scheme administration, and record keeping. 

Etraveli Online travel agent operating in the Nordic region. Offers airline tickets, hotel accomodation and travel related services. 

Europcar French car rental company operating in 140 different countries across the world. 

Gate Group The world's largest provider of products and services related to aviation such as food, cleaning, arrival-depature services. 

HSS Rental of tools and equipement used for construction, maintainance etc. 

Ista Operates with energy and water sub-metering. Both installation and servicing of measuring units. 

Motoin Operator of motor service areas along high-ways in UK. Operates stores and gas stations. 

Spie Technical service supplier within electric engeneering, oil & gas, nuclear and communications. 

Swissport Largest airport ground-handling company in the world. 

Tank & Rast Operates 90% of the service stations along the German Autobahn. 

Techem Operates with sub-metering of heat and water consumption.

TMF Provides outsourcing solutions within coompany administration including bookkeeping and shareholder services. 

Verisure Leading provider of home security solutions, primarily professionally monitored intrusion and fire alarms. 
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Appendix C 
 

 

 

Appendix D 

 

 

STM Maturity Time to call Call Comp. Size Sub Pay-in-Kind GBP CHF Rating Coupon HPC0

Spread to Maturity 1,00 -0,13 -0,21 0,41 -0,32 0,14 0,25 0,04 -0,01 0,64 0,76 0,28

Time to Maturity -0,13 1,00 0,57 -0,07 -0,01 0,22 -0,07 -0,11 -0,08 -0,02 -0,18 0,13

Time to call -0,21 0,57 1,00 -0,40 -0,01 0,28 -0,15 -0,01 -0,12 -0,16 -0,18 0,17

Call Compensation 0,41 -0,07 -0,40 1,00 -0,11 0,20 -0,14 0,14 0,13 0,30 0,57 0,10

Size -0,32 -0,01 -0,01 -0,11 1,00 -0,12 0,11 -0,09 -0,04 -0,34 -0,21 -0,02

Subordinated 0,14 0,22 0,28 0,20 -0,12 1,00 -0,21 0,03 -0,14 0,31 0,33 0,05

Pay-in-Kind 0,25 -0,07 -0,15 -0,14 0,11 -0,21 1,00 -0,15 -0,05 0,28 0,17 -0,05

GBP 0,04 -0,11 -0,01 0,14 -0,09 0,03 -0,15 1,00 -0,10 -0,06 0,17 -0,02

CHF -0,01 -0,08 -0,12 0,13 -0,04 -0,14 -0,05 -0,10 1,00 -0,07 -0,05 0,04

Rating 0,64 -0,02 -0,16 0,30 -0,34 0,31 0,28 -0,06 -0,07 1,00 0,63 0,00

Coupon 0,76 -0,18 -0,18 0,57 -0,21 0,33 0,17 0,17 -0,05 0,63 1,00 0,10

HPC0 0,28 0,13 0,17 0,10 -0,02 0,05 -0,05 -0,02 0,04 0,00 0,10 1,00

Spread EBITDA Margin Cash Flow Leverage Equity Cushion Interest Coverage Intangibles HPC0

Spread 1,00 0,01 -0,29 0,46 -0,41 -0,31 0,06 0,28

EBITDA Margin 0,01 1,00 0,00 0,07 0,06 -0,07 0,47 0,05

Cash Flow -0,29 0,00 1,00 -0,25 0,39 0,54 0,16 -0,07

Leverage 0,46 0,07 -0,25 1,00 -0,44 -0,30 0,02 0,02

Equity Cushion -0,41 0,06 0,39 -0,44 1,00 0,36 0,08 -0,06

Interest Cover -0,31 -0,07 0,54 -0,30 0,36 1,00 0,03 -0,03

Intangibles 0,06 0,47 0,16 0,02 0,08 0,03 1,00 0,01

HPC0 0,28 0,05 -0,07 0,02 -0,06 -0,03 0,01 1,00
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Coefficient Std. Error t-stat

Years to Maturity 4.713 5.493 0.86

Time to Call -10.37 5.340 -1.94

Call Compensation -4.282 3.765 -1.14

Subordinated -31.25 13.39 -2.33

Pay-in-kind 68.32 18.33 3.73

Size -0.136 0.025 -5.51

Leverage 5.101 4.505 1.13

Cash Generaion -176.1 68.28 -2.58

Interest Coverage -5.221 3.025 -1.73

Equity Cushion -40.07 35.09 -1.14

Intangibles 27.24 23.76 1.15

EBITDA Margin -93.43 47.13 -1.98

HPCO 0.784 0.072 10.86

Coupon Rate 56.36 4.175 13.5

Rating Number 21.89 5.106 4.29

Adj. R-squared 0.7252

Observations 518
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Appendix F 

 

Bank CET1 Ratio

Coventry Building Society 25,4%

Swedbank 21,2%

Svenska Handelsbanken 20,4%

Nationwide 19,3%

SEB 16,3%

Nordea 15,7%

KBC 14,3%

Nykredit 13,8%

UBS 13,5%

Danske Bank 13,2%

Credit Agricole 13,1%

Aareal Bank 12,9%

Lloyds 12,8%

DNB 12,7%

Deutsche Bank 11,7%

HSBC 11,1%

Banco Popular 10,4%

BBVA 10,4%

Barclays 10,3%

Credit Suisse 10,1%

Societe Generale 10,1%

Unicredit 10,0%

Santander 9,7%
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Appendix H 
 

 

 

 

 

 

 

STW Size Time to Call CDS Spread DTT DTC USD GBP WT EC Capital Gen. HPC0

Spread to Worst 1,00 -0,21 -0,29 0,59 -0,27 -0,13 -0,47 0,01 -0,07 0,24 -0,38 0,40

Size -0,21 1,00 0,19 -0,23 -0,22 -0,27 0,38 0,02 -0,23 0,20 -0,07 -0,03

Time to Call -0,29 0,19 1,00 -0,14 0,04 -0,03 0,07 0,42 0,15 -0,20 0,00 -0,07

CDS Spread 0,59 -0,23 -0,14 1,00 -0,04 0,08 -0,06 -0,17 0,11 -0,08 -0,34 0,34

Distance to Trig. -0,27 -0,22 0,04 -0,04 1,00 0,86 0,09 -0,06 0,49 -0,52 0,54 0,09

Distance to CBR -0,13 -0,27 -0,03 0,08 0,86 1,00 0,12 -0,20 0,60 -0,62 0,37 0,08

USD -0,47 0,38 0,07 -0,06 0,09 0,12 1,00 -0,37 0,13 -0,17 0,08 0,09

GBP 0,01 0,02 0,42 -0,17 -0,06 -0,20 -0,37 1,00 -0,07 0,15 0,06 -0,03

Temp. Write-down -0,07 -0,23 0,15 0,11 0,49 0,60 0,13 -0,07 1,00 -0,81 0,00 -0,01

Equity Conv. 0,24 0,20 -0,20 -0,08 -0,52 -0,62 -0,17 0,15 -0,81 1,00 0,02 0,01

Capital Generation -0,38 -0,07 0,00 -0,34 0,54 0,37 0,08 0,06 0,00 0,02 1,00 -0,07

HPC0 0,40 -0,03 -0,07 0,34 0,09 0,08 0,09 -0,03 -0,01 0,01 -0,07 1,00


