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Abstract 
Contingent Convertible Bonds have over recent years been labeled as the “New kid of derivatives” 

or even worse “High-yield investment with a hand grenade attached”. The purpose of this thesis is 

to shed light on what Contingent Convertible bonds exactly are, what purpose do they fulfill and 

what sort of risk are embedded into these hybrid bonds?  

To give an introduction to what CoCo bonds is, this thesis dives into the financial regulation, 

directed by the Basel III legislation. A qualitative analysis will be undertaken to show how CoCo 

bonds have become a flexible way for banks to obtain new funding.   

There are many different academically developed pricing methods for the pricing of CoCo bonds. 

Because there is no universally accepted pricing method employed in the market, the most optimal 

way of pricing a CoCo bonds is still a heavily debated topic. In this thesis, a quantitative binomial 

framework is employed to capture the conversion risk, modeling the CET1 ratio of Barclays using 

three different models. This thesis finally examines what other factors can explain the historical 

movements in the yield spreads of CoCo bonds as this potentially could put some light on the 

mechanics of conversion risk. The analysis will be conducted through quantitative statistical 

regression analyses.  

The results of the investigation of what shows that to banks, CoCo bonds can be a relatively cheap 

way of obtaining new capital as interest payments usually are tax deductible. Further, the loss-

absorbing feature embedded in the trigger mechanism can ensure that banks can remain going 

concern in times of financial distress. Furthermore, along with the conversion, which can 

significantly diminish the value of the investment, investors should further be aware of the interest 

payments, which the issuer at any point in time, can choose to cancel.   

The pure binomial setup results in an outlook for the Barclays CoCo bond with little to no 

conversion risk. The other two developed models both provide a higher weighted probability of 

conversion risk, but unfortunately, also overestimate the price of the CoCo bond compared to the 

price in the market.  

The factors examined in regression analysis, resulted in the following; CDS spread is the only 

explanatory variable, which shows a consistent significant correlation towards the yield spread in 

the multiple regressions. Thus, the equity prices which is a proxy for the pure conversion risk seems 

to have little to no direct effect on the pricing of the CoCo bonds, as neither the VIX shows 

coefficients have consistent significance towards the yield spread.  
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Part I 

1. Introduction to Thesis 
In the following thesis, we seek to understand and analyze how the risk/return trade-off, seems to 

affect Contingent Convertible Bonds (hereafter refered to as “CoCo bonds”). To fully understand 

the product, we will include the both banks- and the investors perspective when needed. This will 

primarily be in the first parts of the thesis as banks invented the product to fulfill the Basel III 

solvency requirements.  

Looking at the chart below, one would instantly see that the price of the CoCo bond has dropped 

more than 10% year to date. It can be hard to interpret the risk of such events happening, but could 

this have been forecasted by other variables related to Deutsche Bank?  

 
Figure 1: Deutsche Bank feels the pressure of uncertain risk. An example of prices for two CoCo bonds issued by Deutsche 

Bank. The circle illustrates the drop in prices upon rumors of lack of liquidity, and a possible loss of a coupon payment. The black 

dotted line shows the day where the market value of Deutsche Bank shares lost 3 billion euros.    

Data Source: Nordea Analytics (May 4, 2016) 

In the market, CoCos were first regarded as a new and less transparent hybrid bond, which investors 

found difficult to price. This can be seen in a survey by Nomura did in 2011 where more than 150 

institutional investors was asked how they were valuing this type of bonds, and surprisingly enough 

most of them answered that they were simply comparing them to bonds sharing the same 
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characteristics, instead of doing their own fundamental analysis and calculations when pricing the 

bond.1 

Since 2010 investors have poured 236 billion2 EUR into these instruments, which until recently 

have been viewed as an attractive investment for a “hungry yield seeker” with little regard for risk. 

On February 8 and 9, 2016, Deutsche Bank’s shares dropped along with the price for their CoCo 

bonds. The drop happened in the wake of Deutsche Bank’s first full-year loss in six years, which 

was announced in January. The price drop for both shares and CoCo bonds issued by Deutsche 

Bank is depicted in the graph below and above respectively.3 

To further shed light on what happened in Deutsche Bank up until February 8 and 9, 2016, we have  

listed a series of related events leading up to the price plumbing in February 2016 below: 

 

- April 2014; Deutsche Bank was forced to raise additional 1,5 Billion Tier 1 capital to 

support its capital structure 

- May 2014; in a pursuit of liquidity, Deutsche Bank had to sell stocks worth 8 Billion EUR, 

representing a discount up to 30%.  This action generated a lot of mistrust in the market 

- March 2015; A failed stress test spawned a warning from the industry demanding an 

improvement of the capital structure 

- April 2015; DB receives a fine from the department of justice in Germany on 2,1 Billion 

USD as a result of a settlement with the US and the UK regarding manipulation of LIBOR 

- May 2015; A Deutsche Bank CEO – Anshu Jain all of the sudden receives a lot of authority 

from the board of directors. The media/market suspects the move to be an action of crisis. 

- June 5, 2015; Missed Payment to the International Monetary Fund (IMF) from Greece, 

raises the probability of a broad default on all Greek debt, which has implications for 

Deutsche Bank 

- June 6 & 7, 2015; Anshu Jain and Jürgen Fitschen steps down as CEO’s 

- June 9, 2015; S&P lowers Deutsche Bank’s credit rating to BBB+ 4 

 

 Although the Co-Chief Executive Officer on February 9, this year, reassured investors and 

employees that Deutsche Bank is “rock solid,” the investors were still worrying about potential non-

																																																								
1 Hughes, 2011 
2 Bloomberg, 2016 
3 Glover, Deutsche Bank CoCo Holders See What Regulators Mean by Risk., 2016b 
4 Lequeu, 2016 
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paid coupons in 2017. Even though a capital ratio trigger breach could convert the CoCo bonds into 

equity, deciding not to pay a coupon has no immediate consequence for the issuer.5 This “newly” 

discovered uncertainty factor has put the market pricing of CoCo bonds at an all-time low, as 

expectations rose about Deutsche Bank failing to pay interest within the next three years. As can be 

seen from Figure 4 below the drop in CoCo prices was not an isolated event that occurred only for 

Deutsche Bank. Overnight investors panicked selling CoCo bonds in the wake of these “new” 

discovery plumbing the CoCo prices of several European banks along with the banks equity prices.6 

An important fact to notice is, that along with the plumbing of the CoCo prices on February 8 & 9, 

2016 there was also a significant drop in the equity prices among several of the European/American 

banks which had issued CoCo bonds. As can be seen from the graph below, the indexed stock price 

for both Deutsche Bank, Santander, HSCB, and Lloyds hit a low point after the significant loss 

Deutsche Bank took on February 8, 2016. On the following day, the Deutsche Bank’s Co-CEO 

released an encouraging letter to the employees, which only rose the media's suspicion about the 

bank's financial stability.7 This industry-wide stock drop occurred mainly on February 8, and 

February 9, 2016, and during the following days. It was a phenomenon affecting stocks across 

various sectors in both Europe and the US. A more general reason for the stock drop was 

disappointing job reports and consumer figures from the US, which send a wave of mistrust 

regarding the financial outlook across the financial markets. Along with this reduced optimism in 

the market, the increased miss-trust to Deutsche Bank enforced the simultaneous price drop of 

CoCo bonds.8 

																																																								
5 Barclays Plc, 2013 
6 Glover, Deutsche Bank CoCo Holders See What Regulators Mean by Risk., 2016b 
7 Comfort & Choudhury, 2016 
8 Egan, 2016 
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Figure 2: Index equity prices for four different European banks. The chart shows the development in the equity prices for each 

of the four banks. As seen Deutsche Bank took a significant loss at the beginning of 2016, where the general market was suffering 

from a general higher volatility. The black dotted line shows the date where the market value of Deutsche Bank shared dropped 2 

billion euros, and this triggered a general awareness for CoCo bonds in the market. Data Source: Bloomberg (April 18, 2016) 

Another factor that further has a relation to movements in the CoCo-prices are the bank’s Credit 

Default Swaps (CDS), the reason is that the conversion risk covers both the credit risk, and the pure 

conversion risk. CDS’ provide the lender (bondholder) protection against the risk of a bond 

defaulting9. Deutsche Bank’s CDS prices had started increasing slightly in the weeks before the 

February-event as the attention in the market shifted towards convertible bonds.10 The CDS had 

served as a proxy to bet against the bank’s creditworthiness, and as mistrust started to surface, the 

prices of this credit-risk-insurance rose sharply to all-time highs. As of May 10, 2016, Deutsche 

Bank’s 5-year Junior CDS spread is trading at 373 bps; down 150bps from the high of 524 bps it hit 

on February 11, 2016.  However, the CDS is up 100% since year-end 2015, equal to 187 bps.  

The high of the Senior CDS was on February 11, 2016, hitting 264 bps. The 5-year senior CDS has 

of May 10, 2016, dropped 86 bps to now 150 bps.11 The Senior CDS is up 85,6% since year-end 

2015, which equals 81 bps.  

 

																																																								
9 Hull, 2012 - page 802 
10 Fast FT, 2016 
11 Bloomberg, 2016 
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Figure 3: Differences in CDS spreads. The figure shows the difference in the 5Y CDS spreads for Deutsche Bank. The lowest dark 

blue line shows the 5Y Senior CDS, and the upper lighter blue line shows the 5Y Subordinated (Junior) CDS.  From the figure, one 

can see a difference in the spreads illustrating the difference in risk from senior to junior debt. Senior is the most secure debt, 

whereas subordinated debt is the riskiest type of debt. Data Source: Bloomberg (May 10, 2016) 

To further investigate what triggered the CoCo bond price drop one need to consider the price 

mechanisms, which will become analyzed in the design-section of this thesis. However, most 

notably one needs to consider the trigger of these bonds, as a trigger event can be detrimental to the 

value of the bondholder’s investment. Currently all European CoCo bonds have a Capital Ratio 

trigger, which will be introduced at a later point in this thesis.  

 
Figure 4: Price series of CoCo bonds. The figure shows the price of Tier 1 CoCo bonds issued by HSBC, Santander, Barclays, 

Lloyds and Royal Bank of Scotland respectively. Data Source: Bloomberg (April 14, 2016) 
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Looking at what happened with the CoCo prices after February 8 & 9, it is clear that some of the 

price drops have recovered, with most CoCo-bonds trading at a lower level compared to their levels 

before the shock in February 2016.12 Clearly this was a chock-effect and not a permanent correction 

of the CoCo-prices based on some new general risk-assessment-model. It is therefore extremely 

important that investors manage to grasp the specifics regarding the mechanics of this for 

mentioned trigger-event. Also, one need to consider the magnitude this trigger event can have for 

the value of the CoCo bonds, and not just having concerns for the absence of future coupon 

payments. In this thesis, we will investigate how to make a sound and somewhat intuitive modeling 

of this trigger event, in an attempt to conduct a pricing which captures the actual risks of these 

hybrid instruments.  

Firstly, one has to consider the components of which the CET1 ratio consists of, as almost all CoCo 

bonds issued today has a capital ratio trigger.13 

 

1.1 Problem statement 
The main objective of this thesis is to contribute to the understanding of what Contingent 

Convertible Bonds (CoCo) bonds are, and how to interpret and model the risks of such a security 

where issuance is driven by regulatory requirements in the wake of the financial crises. 

 

Our main research question is, therefore: How do CoCo bonds work in the recapitalizing of the 

issuing banks and how can the embedded risk of conversion be considered?  

 

During this thesis, we will try to provide the reader with a thorough intuitive and easy to understand 

description of what a CoCo bonds are, and how the security benefits banks when considering the 

constraints of the Basel III regulation. Further, we will introduce the reader to various perspectives 

of the risk return trade off the investors, and the issuer faces when considering investing or issuing 

CoCo capital respectively.  

We will attempt to derive different models to model capture the risks of conversion illustrated 

through the CET1 ratio, using an economic framework in the form of a binomial model to do so. 

Lastly, we will provide the reader with an overview of which variables that statistically has been 

driving the historical CoCo yield spread and thereby determine which of these have a significant 

impact on the pricing of the CoCo bonds, and therefore should be considered.  
																																																								
12 Bloomberg, 2016 
13 Bloomberg, 2016 
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1.2 Delimitations 
As this thesis takes a more intuitive and easy to interpret perspective of CoCo bonds, we limit 

ourselves to, not including any of the below-mentioned bullets.  

- We will not discuss the regulatory framework in further detail than provided in the Basel III 

section in the thesis. 

- In this thesis, we focus only on CoCo bonds with a capital ratio trigger that converts into 

equity, as the majority of the issued CoCo bonds to date have this type of trigger. 

- We refrain from testing or replicating any of the currently developed pricing models – the 

reason for this is that no one of the existing models has been empirically tested yet. It can be 

quite difficult to improve on an existing framework without knowing the effect of a 

conversion.  

- Only the selected variables will be tested in the regression analysis, where no balance sheet 

data are included due to the low frequency of publication. 

- We refrain from conducting any event study relating to CoCo bonds, as the main purpose of 

this thesis is to locate the risk drivers of the CoCo bonds yields. 

- We focus on CoCo bonds that convert into equity in the event of a conversion, leaving out 

some description of CoCos that faces a write-down of the notional value. The reason is that 

we se a general trend in the market for issuing CoCos that converts, as this provides a 

potential upside to the investor, after the trigger is breached.  

 

1.3 Data description 
To identify the currently issued CoCo bonds we have been using Bloomberg as our main data 

source. The reason for using Bloomberg is because it’s currently one of the most extensive financial 

databases and covers, at least to our knowledge, the most of the financial instruments issued. 

Bloomberg has a CoCo bond database, which on April 14, 2016, did include 270 different CoCo 

bonds issued14 mainly by financial institutions, and large multinational financial companies such as 

Gazprombank OJSC. The CoCo bonds issued by other institutions are mainly Tier 2 capital or 

CoCo bonds that no longer qualify as balance sheet capital under Basel III. However, these 

issuances amount to approximately 6% of the total issued amount and are therefore not excluded 

from the data. All the numbers presented, are the originally issued amount of EUR, because most of 

the current issued CoCo bonds are of a bullet structure. Thus, no amortization is taking place. The 
																																																								
14 Bloomberg, 2016 
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issued amount and outstanding amount are therefore more or less the same. The difference accounts 

for 1,6% of the total issued amount, the bonds that have had amortization are all Tier 2 CoCo 

bonds.15 Furthermore, by presenting the issued amount, it is easier to compare issuances volume 

across time and identify various types of issuances. 

 

The main input to our binomial model is the CET1 ratios for the different banks included in the 

same section. These are extracted from the financial database at BankScope16 and calculated from 

the yearly Core Tier 1 Capital and the Risk Weighted Assets including floor/cap per Basel II for 

each of the different years, although not all banks have data available for all years. The amount of 

data is very limited for the Core Tier 1 Capital data, which also is reflected in the charts etc. 

presented in the thesis.  

The time series used in our regression analysis is extracted from Bloomberg using their Excel add-

in. The different identifiers for each of the time series, as well the period used can be found in the 

relevant section for the empirical analysis. The time series is extracted on a weekly basis for the 

single linear regression and the multiple linear regressions. The data used is the first difference time 

series, for the dependent variable and each of the explanatory variables in both types of regressions.   

The weekly time series range from 36 to 108 observations.17 The reader should be aware that the 

number of observations is limited because CoCo instruments are from a relatively young asset class, 

with the oldest bonds being issued in the years after the financial crisis. For the regressions for 

which the weekly data series is used, the shortest time series contain only 36 observations and can 

therefore lead to unreliable results, especially if the data is volatile for one reason or another.  

 

1.4 Methodology 
This thesis conducts an academic thesis, based on both qualitative and quantitative research. To 

shed light on what CoCo bonds are, we first do an extensive qualitative research into the 

background of CoCo bonds. Further, we conduct a quantitative research using a binomial model 

framework to model the CET1 ratio of a CoCo bond issued by Barclays Plc. This method is used to 

emulate the conversion risk of the CoCo bond. We finally conduct a qualitative statistically research 

into what factors affect the yield spread of five selected CoCo bonds. The purpose of the exercise is 

																																																								
15 Bloomberg, 2016 
16 BankScope - Bureau van Dijk, 2016 
17 Bloomberg, 2016 
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to determine how the yield spreads of CoCo bonds are affected by various factors determining the 

conversion risk.   

  

Part 1 

As an introduction to CoCo bonds we first highlight the legislation, which established the restrictive 

capital requirements from which, banks in especially Europe needed. Primarily it was the 

introduction of the Basel III regulation back in 2010 that demanded higher capital buffers. As a 

qualitative analysis, we highlight the most central features of the Basel Committee’s regulations as 

these outline the demands, which banks have to meet in regards to buffer capital and liquidity, 

among others. 

Second we provide an overview of in which countries CoCos has issued to date, and the size of the 

CoCo-issuance in each country, as a way to provide the reader with a notion of how CoCo bonds 

are steadily becoming a more widespread instrument. To further give a picture of what kind of 

CoCo bonds have been issued to date, we provide the quantitative data on what kind of capital 

underlies the CoCo bonds as well as what kind of conversion and conversion terms these have. 

Thirdly we dive into how the CoCo bonds affect a bank’s balance sheet, using qualitative figures as 

a way to illustrate what kind of liability a CoCo bond represent in a financial statement. Such 

insight along with the requirements of the previously mentioned Basel III legislation is to provide 

the reader with an intuitive understanding of what sort of incentives a bank might have for issuing 

CoCo bonds. 

To give a better understanding of CoCo bonds, the thesis provides a thorough description as to how 

different kind of CoCo bonds are designed, and how these behave depending on how the natures of 

various conversion terms. Most of the section provides a theoretical, qualitative insight as to how 

CoCo bonds work. The reason for this section to be less quantitative is because no CoCo bond to 

date has converted, and as such the conversion of a CoCo bonds is still a purely theoretical 

phenomenon.18 

Finally, we provide insight into what sort of incentives both a CoCo-issuer and investor might have 

for issuing/buying these financial instruments. Especially we will provide insight into what sort of 

risk parameters and what kind of expected return a CoCo bond potentially can provide. The first 

section of the thesis is primarily a very qualitative information providing part, and takes up quite a 

few pages, but we think this specific descriptive part is very important to cover. The reason for that 

																																																								
18 Hale & McCrum, 2016 
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is that CoCo bonds are considered a very complex instrument with moderate market coverage. 

Thus, we deem that a thorough insight into the world of CoCo bonds is necessary for the uninitiated 

reader to grasp the conclusions of this thesis fully following sections. 

  

Part 2 

The second part of the thesis is based on a quantitative modeling of the CET1 ratio of Barclays, 

which is a CoCo-issuing bank. We primarily base the model of the historical volatility of the bank’s 

reported CET1 ratio. This particular ratio is chosen as most CoCo bonds issued today can in fact 

trigger from the issuing bank’s CET1 ratio moving below a certain level. Implementing the CET1 

volatility into a binomial framework gives some idea as to when a trigger event might occur within 

a three-year time frame. Besides from modeling through a pure binomial framework, we introduce 

two alternative modified binomial models, from which we compare the results. 

The CET1 ratio movements obtained from the binomial models will be used to make an estimated 

guess of what sort of price the CoCo bond issued by Barclays should have had by the beginning of 

2016. The Expected cash flow is based on the prospectus for the Barclays issued CoCo bond.19 The 

numbers will quantitatively be discounted backward through a pricing grid, and the theoretical 

prices will be compared with the actual CoCo price from January 2, 2016. 

Secondly, we adjust some of the implemented parameters from the framework of the two adjusted 

binomial models to calculate the actual market price, then viewing the implied 

movements/probabilities of the CET1 ratio to illustrate the Markets implied risk assessment of the 

CoCo bond. 

  

Part 3 

As the binominal section of the thesis focuses only on the CET1 ratio as an explanatory variable for 

the overall conversion risk of the CoCo bond, the empirical analysis section of the thesis will 

attempt to dissect the conversion risk into both credit-risk and pure conversion risk. The section 

employs linear regression to investigate whether the yield spread of five selected CoCo-bonds has 

any connection to a set of selected economic parameters. Throughout this section, data will be 

transformed and tested for various inconsistencies, which potentially could disrupt the statistical 

results, such as non-stationary and the robustness of residuals. Finally, we make various qualitative 

conclusions about the results, based on sound economic and financial theory. The thesis assesses 

																																																								
19 Barclays Plc, 2013 



A	PRACTICAL	INSIGHT	INTO	THE	WORLD	OF	COCO	BONDS	 	 16	
	

both the quality of the results, and what sort of conclusion one can derive from the effect of the 

various parameters, and to which of these factors a CoCo-investor should be aware. 

 

1.5 Literature review 
 
Various sorts of academic work regarding CoCo bonds have been conducted since the financial 

crisis in 2007-2009. A lot of qualitative research has been conducted centered around the 

conversion and pricing of CoCo bonds: 

 

Flannery (2002) investigates how the trigger event should be determined by the market value of 

Equity, based on a new security called a Reverse Convertible Debentures (RCD) that prevents a 

situation in distress by converting from debt into common equity.  

In Flannery (2009) a hybrid security is introduced, to prevent a “too-big-to-fail” situation by 

assuring that banks in the future have a sufficient amount of capital to handle such situations of 

financial distress.  

Furthermore, Flannery analyzes the trigger, conversion price and conversion rate similar as in the 

Squam Lake Working Group on Financial Regulation (2009) “Contingent Capital Certificates”, 

where trigger and conversion price are also being analyzed. The security should be able to stabilize 

the bank, without using any government funding i.e. Taxpayers money. The Squam Lake group 

proposes a hybrid security, which should include a trigger on the accounting numbers for the bank, 

as well as a regulatory trigger where the national government can trigger the bond if needed.  

Flannery, however, suggests a trigger based on the banks equity ratio, due to the market discipline it 

will provide.  

Avdjiev, Kartasheva, & Bogdanova (2013) introduce the structure of contingent convertible bonds 

in general, in a quarterly report for the Bank of International Settlements, and discuss the important 

features as the conversion trigger and the conversion mechanism in more detail than any earlier 

papers. They investigate the current size of the CoCo market, and what drives the issuance of these 

bonds, as reports various facts on CoCo pricing in primary markets and secondary markets.  

Pazarbasioglu, Zhou, Le Leslé, & Moore (2011) undertakes, in a note from the International 

Monetary Fund (IMF), an analysis on the economic foundation for CoCo issuance, and discuss the 

advantages/disadvantages of such instruments as a potential instrument to prevent a future financial 

crisis. The thesis concludes that CoCos should not be seen as a single tool to prevent a crisis, but 

more considered as a part of the “comprehensive and consistent crisis-management framework.”  
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CoCo should be used with care, and the reason for this is that the full extent of the consequences is 

yet to be discovered.  

Others such as Maes and Schoutens (2012) pay attention to the importance of design specifications 

of CoCo as well as investigate issues such as moral hazard, contagion, counterparty risk, and further 

the systemic risk death spirals that can arise as investors hedge their positions.  

This research comments on the pricing seen from an equity as well as a credit derivative method.  

McDonald (2010) focuses a Contingent Capital, where a dual price trigger is introduced. A share 

price below a certain trigger value or the value of an index containing financial institutions drops 

below a trigger value would trigger a conversion of the bond. Then bonds would convert in times 

facing a crisis, but also under normal conditions permit a bank that performs badly to default.  

Sundaresan and Wang (2015), analyze CoCo bonds with a market trigger, meaning that the trigger 

should the based on the bank's stock price, and trigger at a certain level. However, this would lead 

to multiple equilibria, and as this could lead to different incentives for bond investors and equity 

investors, it has to be taken into consideration, and a unique equilibrium should be set.  

Others such as Spiegeleer and Schoutens (2011) introduce a pricing framework for CoCos using 

either equity or a credit derivative approach.  The equity approach used a framework with a long 

position in shares that can knock in if a trigger event occurs, and priced using barrier options. 

The credit derivative model is based on fixed income pricing and concentrates on the extra yield 

that an investor will require taking on the extra risk, which can lead to a potential loss.  

Finally, Furstenberg (2011) analyzes the CoCos ability to absorb a dead weight loss in case of 

bankruptcy by modeling the gross rate of return in a binomial diffusion process. Results from the 

research suggest that CoCo bonds can be an effective tool to avoid bankruptcy for well-capitalized 

banks on a 20 – 30-year time scope. And for this reason, CoCo can reduce the expected cost of a 

situation where a bank goes bankrupt, which therefore benefits both the bond and equity holders. 

  

1.6 Financial regulation 
To get a better understanding of the nature of CoCo bonds, one needs to know about the legislation 

stemming from The Basel Committee from which modern CoCo bonds have their origin. The Basel 

Committee is an international organization with the purpose to provide a standardized banking 

regulation across the World. Its mandate is to strengthen the regulation, supervision and practices of 

banks worldwide with the purpose of enhancing financial stability.20 

																																																								
20 Basel Committee on Banking Supervision, 2013 
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In the wake of the financial crisis in 2008-2009, new capital adequacy guidelines were necessary to 

ensure banks were sufficiently bolstered regarding liquidity.  The result was a higher global 

minimum capital standard for commercial banks. Based on an agreement made in July 2010 

regarding the overall design of the capital and liquidity package, which later received the 

designation of Basel III. In November of 2010, the new capital and liquidity standards were 

endorsed at the G20 Leaders Summit in Seoul and subsequently agreed upon at the Basel 

Committee meeting in December same year.21 The frameworks are a means to enforce regulation of 

local authorities, as well as improve the supervision of the financial sector's risk management.  The 

frameworks are a means to enforce regulation of local authorities, as well as improve the 

supervision of the financial sector's risk management.  

An important feature of the regulation is sufficient capital conservation buffer, often consisting of 

an additional layer of equity and a required cyclical capital buffer with the purpose of restricting 

banks participating in system-wide credit booms.22   

 

The Basel III agreement is a set of reform measures in prudential banking regulation. The Basel 

Committee on Banking Supervision has developed it, and the implementation in Europe is also 

called the CRD IV package23. The specifics phases of the Basel III agreements capital requirements 

can be seen below, starting from 2014 and up until it’s full implementation in 2019: 

 

																																																								
21 BIS, 2015 
22 BIS, 2015 
23 EU Bank Capital Requirements Regulation and Directive., 2013 
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Figure 5: Basel III phase-in arrangements. The figure shows the increasing capital requirements during the six-year phase-in 

period of the Basel III regulation. Data Source: Bank for international Settlements, nd  

The specific framework can be divided into the following pillars seen below:24 

Pillar 1 
Capital 

- Quality and level of capital (Focus on common equity, min 4,5% of RWA) 

- Capital lose absorption at the point of non-viability (Contracts for instruments will include 

clauses which determine write-off & conversion for banks judged to be non-viable à 

reduction of moral hazard) 

- Capital conservation buffer (Comprising common equity of 2,5% of RWA, raising Total 

common equity to 7%, constraints on discretionary distributions for banks in buffer range) 

- Countercyclical buffer (Imposed in a range of 0 – 2,5% of common equity, when authorities 

deem credit growth to contain significant systematic risk) 

  

Risk Coverage 

- Securitisations (Requires banks to conduct more through credit analyses of securitisation 

exposures with external ratings) 

																																																								
24 Bank for international Settlements, nd 
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- Trading book (Higher capital for trading, derivatives activities & complex securitization on 

the trading book, introduced in a Value-at-Risk framework to mitigate pro-cyclicality) 

- Counter credit risk (Strengthening if counterparty credit risk à more stringent 

measurements for exposure, capital incentives for the use of central counterparties) 

- Bank exposures to central counterparties “CCPs” (Committee’s proposed that trade 

exposure will receive 2% risk weight to qualify as a CCP, for default fund exposures to 

qualifying they will be capitalized by a simple and consistent risk-based method assessing) 

 

Containing leverage 

- Leverage ratio (Non-risk based leverage ratio that includes off-balance sheet exposures, to 

provide a back-stop to risk-based capital requirements)25 

 
Pillar 2 
Risk Management and supervision  

- Supplementary Pillar 2 requirements (Firm-wide governance and risk management; capture 

risk of off-balance sheet exposures and securitization activities, managing risk 

concentrations, incentives for banks to have better long-term risk-management)  

 

Pillar 3 
Market discipline  

- Revised Pillar 3 disclosures requirements (Requirements relate to securitization exposures 

and sponsorship of off-balance sheet vehicles, more detailed disclosures of the components 

of regulatory capital to reported accounts, along with extensive explanation of the banks 

calculation of capital ratios) 

 

Liquidity 
Global liquidity standard and supervisory monitoring 

- Liquidity coverage ratio “LCR” (Banks must have sufficient high-quality liquid assets to 

withstand 30-days stressed funding scenario) 

- Net stable funding ratio “NSFR” (Long-term structural ratio with the design to mitigate 

liquidity mismatch, covers entire balance sheet and incentivizes banks to use stable funding) 

																																																								
25 Bank for international Settlements, nd 
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- Principles for Sound Liquidity Risk Management and Supervision (Committee’s 2008 

guidance on lessons learned during the crisis, based on a fundamental view of sound 

practices for liquidity management) 

- Supervisory monitoring (Liquidity framework including a common set of monitoring 

metrics assisting supervisors in identifying/analyzing liquidity risk trends bank- and system-

wide) 

 

SIFI Banks 
Global Systemically Important Financial Institutions 

- SIFI’s (Must have a higher loss absorbency capacity to reflect the greater risk such 

significant institutions pose to the financial system) 

 

Below is a more detailed listing of the specific requirements of the CRD IV package, which is a 

legislative entity with the purpose of implementing the Basel III agreement in the EU legal 

framework. The CDR IV regulation holds extensive details regarding the prudential requirements 

for investments firms & Credit Institutions alike. The new Directive regulates areas of the previous 

Capital Requirements Directive where EU provisions need to be transposed by the individual 

Member State in a way fitting the respective financial environment. The CRD IV package is applied 

from 2014 and onward to 2019, more specific details regarding the provisions of CRR/CRD IV can 

be seen below.26 

 

- EU banks will have to set aside more good quality capital as the requirement is raised to 8%, 

of which over half of must be Tier 1 capital. This regulation effectively doubles the required 

capital which must be reasonably liquid (readily convertible into cash, issued directly by the 

institution, paid but not funded by the institution, perpetual, clearly and separately disclosed 

in the financial statement & Loss absorbent) 

- Tier 1 capital is only to be reduced or repaid in case of liquidation of the institution 

- The 30-day “liquidity coverage requirement” (LCR) which must secure a sufficient capital 

to provide a buffer for the difference between a bank’s financial inflows and outflows 

during financial distress. This requirement was phased in at 60% requirement in 2015, 

gradually moving up to 100% in 2018. 

																																																								
26 European Banking Authority, nd 
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- Albeit member states may require a different liquidity requirement, CRR requires banks to 

hold at least liquid assets equal to 25% of outflows. 

- Excessive Leverage is to be reduced. CRR could require a disclosure of the “leverage ratio” 

(Tier 1 / Average Total Consolidated Assets). This requirement is to be introduced in 2018 

if agreed upon by the European Council at December 31, 2016. An observation period of 

bank’s leverage ratio began January 1, 2015. 

- CRD IV requires banks to have a sound remuneration/bonus policy to reflect effective Risk 

Management; this is to ensure mitigation of excessive Risk taking in Risk Management. 

- Banks will be required to hold a “Conservation buffer” equal to 2,5% of total exposure; this 

buffer must consist of Tier 1 capital. This buffer compliments CRR’s requirement of 4,5% 

Tier 1 capital. Should the limit become breached, dividends and bonuses are to be disclosed. 

- The “systemic risk buffer” is to mitigate the effects of the financial markets disruptions 

threatening the financial systems and markets. From January 1, 2014 member states may 

select a systemic risk buffer to be between 0 and 3%. From 2015, the rates are set between 

3% and 5%. For a member state to set the rate higher than 5% would require the preapproval 

of the Commission. 

- A mandatory Tier 1 buffer is set for the banks, which the member states deemed to be 

“globally systemically important institutions” (G-SIIs) – as these will leave a heavy impact 

on the economy in general, in the case of default. The G-SII buffer of Tier 1 should be 

capital equal to between 1% and 3,5% of a bank’s total exposure, applied from January 1 

2016. 

- Similar a voluntary buffer can be set for “other systemically important institutions” (O-SIIs). 

- Which of the two systemic risk buffers to be employed depends on which is the highest. 

- Various transparency rules.27 

The reasons for CoCo issuance is mainly driven, by the way, the Basel III regulation is applied or 

supplemented by national regulators around the world. According to BIS in Q3 of 2013, 

approximately 80% of all CoCo issuance was done by European Banks. 28 As the application of the 

Basel III  favored the use of CoCo bonds in these countries, unlike other countries such as the US. 

In addition to Basel III, a few other prudential standards have been set in order to ensure that banks 

have enough liquidity to endure a stressful scenario on a shorter term, as well as, and requirements 

																																																								
27 European Banking Authority, nd 
28 Avdjiev, Kartasheva, & Bogdanova, Sep 2013 
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to ensure that banks maintain a stable funding base.  These prudential standard are called Liquidity 

Coverage Ratio (LCR) 29and Net Stable Funding Ratio (NSFR)30. A very brief introduction will be 

presented in the section below, but as these aren’t having a directly affect on the CoCo bonds, there 

won't be any other elaboration on these standards.  

 

The liquidity coverage ratio is to safeguard that the banks are holding a sufficient liquidity base, to 

withstand a potential situation of financial distress. The ratio can be calculated by comparing the 

amount of high-quality liquid assets, with the net cash outflow over the next 30 days when 

assuming that a stressed scenario is in place. High-quality liquid assets are assets that immediately 

can be converted into cash, even when the markets are stressed. The requirement for being LCR 

compliant begins in 2015 where the Basel III guidelines require a 60% ratio at the minimum, and 

this will increase by 70% each year ending up with a minimum 100% LCR ratio from 2019. 31 

 

The net stable funding ratio requires the banks to ensure a stable funding base, by limits the risk for 

a mismatch of maturities as well as avoid potential issues with the rollover of funding. The ratio is 

calculated by comparing the current amount of stable funding to the required amount of stable 

funding. This ratio has to be more than 100%, meaning that the bank currently holds more stable 

funding than required. The amount mandatory depends on the composition of their current assets. 

From 2018 banks has to be NSFR compliant by the beginning of 2018, meaning that from that date 

the ratio has to exceed 100%.32 

2. The world of Contingent Convertible bonds 
Contingent Convertible bonds emerged in the wake of the financial crisis, where regulators started 

to increase the solvency and capital requirements, as well as introducing specific requirements for 

banks to save up capital to be able to handle a potential default situation.  

 

The fact that the money from taxpayers was used by the governments to recapitalize the financial 

sector created a moral hazard problem, as banks had no incentives to reduce the risk on their 

balance sheets, as tax payers money, ensured them some form security. This structure created the 

																																																								
29 Bank for International Settlements, 2013 
30 Bank for International Settlements, 2014 
31 Bank for International Settlements, 2013 
32 Bank for International Settlements, 2014 
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term “too-big-to-fail” and as a result, the regulators started to favor a hybrid bond class called 

contingent convertible bonds. 

 
Figure 6: CoCo Issuance heat map.  The heat map shows the issuance of CoCo bonds per country, where the darker the blue color, 

the higher is the issued amount of CoCo bonds. Banks or companies in the EU, as well as in Asia are the main issues, but also in 

Australia, Brazil, and Mexico there has been the issuance of CoCo bonds. Own illustration, based on Bloomberg (April 14, 2016) 

The above charts show a map of the countries where banks have been issuing contingent 

convertible bonds in any form, where one clearly sees that the European countries are the almost all 

represented by CoCo issuance, whereas the US or Africa hasn’t been issuing any.  

The country with the highest issued amount of contingent convertible capital is China, with a total 

issued amount equal to 61b EUR as per April 14, 2016, whereas the country with the lowest issued 

amount is Estonia with an issuance of 2m EUR. 33 

 

The largest issuer of Contingent Capital is Industrial & Commercial Bank of China Ltd, who has 

been issuing Contingent capital for 15.5b EURs.  For Danish issuers, Danske Bank AS has issued 

Contingent Capital worth 1.5b EUR and Nykredit Realkredit A/S 1.1b Eur. Nordea Bank AB, which 

has its location, is Sweden has been issuing Contingent Capital worth 3.245b EUR.  Credit Agricole 

SA from France is the largest European issuer with a total issuance of 9.8b EUR. 34 

																																																								
33 Bloomberg, 2016 
34 Bloomberg, 2016 
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The reason for the not existing issuance in the US is that FED doesn’t favor Contingent Capital in 

the same way as ECB, meaning that for US banks, the incentives for the issuance of this hybrid debt 

security is very low, if not non-existing. In the US, CoCos are view as equity, and does are 

therefore not subject to tax deduction35 Probably this could be changed in the future, but it depends 

on how the European or Asian issuances act upon a trigger event.  

The fact that currently no bonds had been triggered yet, and therefore no real life stress test of these 

instrument has proved that they are a going-concern instrument and banks are in a position upon a 

trigger event to continue its business. 36 

 

Furthermore, the issuance patterns have mainly been driven by the way that national regulators 

implement the guidelines in the Basel III framework, as well as how these instruments are treated 

regarding taxation. If the regulations acknowledge the instruments as debt, then the interest 

payments are often tax-deductible, when paid out to investors, meaning that the after-tax the 

expense of the issues could be significant when evaluating the overall cost of capital.37   

 

When looking at when contingent convertible capital has been issued, the recent years have been 

heavy regarding the issued amount, wherein 2014 the issuance totaled almost 94b EUR, which 

however went down to a little more than 70b EUR in 2015.  As per April 14, 2016, the total issued 

amount of CoCo bonds equals 236b EUR or somehow equal 78,76% of the GDP of Denmark in 

2014. 38  
 

																																																								
35 Cadwalader, 2011 
36 Hale & McCrum, 2016 
37 Avdjiev, Kartasheva, & Bogdanova, Sep 2013 
38 Denmark GDP 2014: 342,362 billion USD = 269,653 EUR (Using the exchange rate at May 11, 2016. EURUSD = 
1,1426) 
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Figure 7:  Overview of the yearly issuance of CoCo bonds (left axis), and the cumulative total amount of CoCo issuance from 

2010 to April 2016 (right axis). The chart shows the yearly issuance of CoCo bonds presented in the bars. As seen the issuance of 

CoCos has increased significantly in the period from 2010 to 2014, there the total issuance was close to 100b EUR. The total amount 

of currently issued CoCo bonds is more than 230b EURs as per April 14, 2016, and is presented in the blue line on the right axis.  

Data Source: Bloomberg (April 14, 2016) 

The turmoil in the financial markets earlier this year, shut down the market for CoCo issuances, as 

the volatility somehow seemed to scare institutions as well as rising risk premiums probably called 

for a temporary halt. In the first three months of 2016, the total issuances were down at 2.4b EUR 

and compared to 11.4b EUR in the same quarter last year the markets have been worried about the 

future viability of the product, as well as the risk of surprise losses on the interest payments.  39 

 

Contingent Convertible bonds can either take the status of Additional Tier 1 (AT1) or Tier 2 under 

the Basel III regulation. Whereas different requirements have to be fulfilled to apply for the status 

i.e. AT1 bonds has to be perpetual whereas Tier 2 has a fixed maturity date etc.  Tier 1 capital is the 

bank's core capital, whereas tier 2 is the supplementary capital.  The category called “Other CoCos” 

is current contingent capital, which after the implementation of CRD IV no more qualify as 

contingent capital as AT1 and Tier 2 issuances does. The majority of these issuances are issued by 

private companies like Gazprom, smaller regional banks or subsidiaries of banks located in the 

Cayman Islands or such islands. 40 

 

																																																								
39 Glover, CoCo Turmoil Forces Europe to Act on Surprise Coupon Loss, 2016a 
40 Bloomberg, 2016 
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As seen in the chart below, most of the issuances are qualified as Additional Tier 1. One of the 

reasons for this is that these instruments are perpetual.41 The banks, therefore, doesn’t have to 

refinance the capital by making a new issuance at a later point in time, where the capital ratios 

might be worse. If the capital ratios are worse, the investors would require a higher compensation 

for taking the additional risk of conversion, meaning the coupon of the bond has to be higher than 

when the banks are in a solid financial situation.  

 
Figure 8: The percentage distribution of Contingent Convertible Bonds under the Basel III framework 

Additional Tier 1 CoCos are the main issued CoCo bond with 80% of the total issued CoCos. Other CoCos is Contingent 

Convertibles that after the implementation of CRD IV no longer qualify as Contingent Capital under the Basel III framework.  

Data Source: Bloomberg (April 14, 2016) 

The AT1 CoCos equals an issued amount of 184b EUR, whereas the Tier 2 CoCos account for less 

than a fifth of that amount, and totals 32.7b EUR.42 With the implementation of CRD IV, one could 

argue that due the transposition of the Basel III into a form of EU Law, then we could expect even 

more CoCo issuances in the coming years whereas the majority of these would qualify for the AT1 

status. Further, one could also expect even higher capital requirements for banks, as depending on 

how this will be implemented, the financial sectors need to issue more loss-absorbing instruments 

or invent new ones. But as CoCos are an integrated part of most banks balance sheets in the 

financial sector today, and there is a high probability that we’ll see more and larger issuances of this 

type of balance sheet capital as the capital requirements are increasing heavily.  

 

																																																								
41 Pazarbasioglu et al., Jan, 2011 
42 Bloomberg, 2016 
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Figure 9: Figure 1: Percentage distribution of conversion types for all issued CoCo bonds. As seen the conversion to equity is 

the single most preferred conversion type, as this provides the original bond investors with a potential upside. The remaining 50% are 

split between different types of write-downs, where bonds with Partial and Temporary write down combined almost counts the 

remaining 50%. Data Source: Bloomberg (April 14, 2016) 

From the chart above one would see that half of the issued contingent convertibles are designed to 

convert into equity if the trigger were to be breached, whereas the remaining bonds face a write-

down of the nominal bond value. This write down is either permanent or temporary, which means 

that if the it’s a permanent write down there is no “upside” for investors. As the nominal value is 

reduced until the bond matures or beeing called, whereas the bonds with a temporary write down 

have the opportunity to return to the full nominal value, as soon as the financial condition of the 

bank has returned an acceptable level.  If the bond is converted into equity, investors have a 

potential upside, regarding increasing stock prices, and could in the case of a conversion redeem 

some of the value lost in the financial distress situation.  

 

2.1 CoCo’s effect on balance sheet 
As previously introduced, the main driver for the issuance of CoCo bonds corresponds to the 

regulatory treatment of these securities, as well as higher and increasing requirement for a more 

capitalized financial sector.43 As the CoCo bond converts if the trigger is hit, the feature is said to 

be loss absorbing. This is an important feature as this would remove a burden of interest payments 

to the investors, and the money can therefore, be spent on turning around the business to yet stable 

level again. This special feature of conversion can be different in two ways. One way is that the 

bond converts from being a bond to common equity and interest payments are thereby permanently 

canceled, whereas the other CoCo bond type which has the notional amount of the bond written 

																																																								
43 Flannery M., 2009 
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down, meaning that some interest payments become significantly lower than before the trigger 

breach. As our main focus is on bonds that convert to equity, we will focus on this during the rest of 

the thesis.   

 

The effect of the conversion to equity is depicted in the figure below, where before the conversion, 

the CoCo bond is a part of the issuer's liability, and after the conversion the liabilities has become 

equity.  

 

 
Figure 10:  Changes to the balance sheets in the event of a CoCo bond converting to Common equity. The above figure shows 

the situation before a conversion occurs, where the CoCo bonds is a part of the bank's liabilities, and after the conversion where the 

bond has converted into equity. Own Illustration – based on arguments in: Pazarbasioglu, Zhou, Le Leslé, & Moore, Jan. 2011  

The conversion will increase the issuer’s capital adequacy, which will affect the financial ratios in a 

positive way, all else being equal. However, the immediate effect of a conversion to the overall 

situation of the issues hasn’t been confirmed, as no bonds have been triggered yet.44 But we 

somehow expect the effect to be considerable regarding volatility and reputation of the issuer at a 

minimum.   

 

2.2 Different types of CoCo bonds on the balance sheet 
Regulatory requirements mainly drive the issuance of CoCo, and the way CoCos is treated in a 

regulatory perspective has been the main driver for the invention of the product. As introduced, 

CoCo bonds are of different kinds, and certain requirements are set for the bond to qualify for the 

specific category. CoCos can be either in the AT1 or T2 category, which is Additional Tier 1 or 

Tier 2 capital.45 For an overview of how the categories are ranks see Figure 5. 

 
																																																								
44 Hale & McCrum, 2016 
45 Pazarbasioglu et al., Jan, 2011 
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Banks are currently in need of boosting their capital, to fulfill the requirements of a solvent bank, 

with enough capital to withstand another round of financial turmoil, with the need of funds from the 

government.  Additional Tier 1 along with Tier 2 capital is two of the types of capital that banks can 

issue to boost the capital. Other types are equity capital or corporate bonds.46 

Banks can also increase the capital on the balance sheet, without the need to issue new capital 

instruments, as they can keep retained earnings directly on the balance sheet, instead of paying out 

dividends to their investors, which then is defined as a part of the shareholder’s equity.   

 

Under the Additional Tier 1 category, one will find preferred shares, as well as CoCos with a “high 

trigger,” whereas in the Tier 2 category, low trigger CoCo bonds, and other subordinated debt, 

which is not of the contingent convertible form. 47  

 

For banks to fulfill the requirements, the amount of capital for each of the different capital 

categories, has to be a minimum percentage of the bank's risk-weighted assets (RWA). For instance, 

The Tier 1 Capital has to be at least 4,5% of the RWA. 

As mentioned in the regulation section, the total core equity tier 1 capital, has to amount to at least 

4,5% of the total RWA. Whereas the sum of additional Tier 1 and core equity tier 1 capital has to 

amount to at least 6% of the banks RWA, but here at least of the 4,5% should be in the form of 

Core equity tier 1 capital. 48  

All of the three types of capital has to amount to at least 8% of the RWA, with minimum 

requirements as mentioned respectively 4,5% and 2%.  A graphical illustration of this is presented 

in the figure below, including the securities that qualify for each of the categories.  

																																																								
46 Avdjiev, Kartasheva, & Bogdanova, Sep 2013 
47 De Spiegeleer, Schoutens, & Van Hulle, 2014 
48 Bank for international Settlements, nd 
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Figure 11: lllustration of capital classes and allowed securities. The figure illustrates the different categories that can help boost 

the capital of the company and include the most common securities that qualify for each of these. Low trigger CoCo is having a 

CET1 ratio trigger of 5,125%, whereas high trigger CoCos often has CET1 ratio triggers of 7-8%. Illustration based on Avdjiev, 

Kartasheva, & Bogdanova, Sep 2013 

 

In the wake of the financial crisis and recent financial turmoil, many banks have been forced to 

boost their Additional Tier 1 capital. Thus, banks have been issuing CoCos with trigger levels at or 

above the minimum of 5.125%. According to Bloomberg, the total amount of AT1 CoCos issued in  

2015 and 2016 until April 14,  is 84.6 bEUR. This amount to 45% of the total AT1 amount issued 

since 2012.49 

The guidelines in Basel III explain that a low trigger CoCo bond, should have a minimum trigger of 

5.125% if it should qualify for the Additional Tier 1 category and that this trigger should be set 

regarding the issuing bank’s CET1 ratio. Regarding the cost of capital, the low-trigger CoCos are 

cheaper to issue, than for example high-trigger CoCos, and the reason for this is that the low-trigger 

CoCo triggers at a later point in time of financial distress compared to the a CoCo bond with a 

higher trigger.  As the probability of conversion for a low-trigger CoCo thereby is lower, the 

investors, therefore, requires a lower risk premium and this lead to a lower cost of capital for the 

specific CoCo bond issuance.50 

Under Basel III there are also specific requirements for the bonds regarding maturity, as AT1 CoCo 

bonds are required to be perpetual bonds, thereby not having a maturity date, whereas T2 bonds 

should have a specific maturity date.  

																																																								
49 Bloomberg, 2016 
50 Avdjiev, Kartasheva, & Bogdanova, Sep 2013 

• Non-CoCo	subordinated	debt	
• Mainly	Low-trigger	CoCo's	

Securi>es	under	Tier	2	(T2)	 	 	 	Requirement:	CET1+AT1+T2	≥	8%	RWA	

• Preferred	shares	
• Mainly	High-trigger	CoCo's	

Securi>es	under	Addi>onal	Tier	1	(AT1) 	 	Requirement:	CET1+AT1	≥	6%	RWA	

• Common	shraes	
• Retained	Earnings	

Core	equity	Tier	1	(CET1) 	 	 	 	Requirement:	CET1	≥	4.5%	RWA	
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3. Design of CoCo bonds 
 
In the wake of the financial crisis, the focus has been on the banks and a call for better 

capitalization of the financial institutions.  Furthermore, it has been seen that banks in all around the 

world, had to be rescued with taxpayers money, leaving the too big to fail banks another issue to 

many. The new global regulatory standards Basel III made by The Basel Committee on Banking 

Supervision has set the requirements to liquidity and capital significantly higher than the preceding 

standards, meaning that banks need to raise more capital, as well as keep more capital on the 

balance sheets. In the current financial market, where the overall volatility and increased risks make 

equity capital relatively expensive for banks, the introduction on contingent convertibles seems to 

be a lucrative alternative. In the following parts, we will discuss this new instrument and the 

specific features that make it different to bonds and equity.  

 

This family of financial instruments can be described as securities where two or more different 

financial instruments are combined into a new product, as is called hybrid securities. In the CoCo 

perspective the instrument has the characteristics of a fixed coupon bond, but in the event of a hit 

trigger, it converts to equity. 51  

Other examples could range from equity default swaps to convertible bonds.   

However, in this thesis, CoCo bonds are our main focus, and other hybrid instruments will not be 

discussed in depth. CoCo’s or Contingent Capital is hybrid securities, which are issued by banks or 

financial institutions, and count on to the capital balance sheet of the issuer, and thereby positively 

affect key capital figures, that are crucial regarding regulation and capitalization of the bank, under 

the Basel III regulation. This a key in the financial sector to ensure the overall financial health of 

the bank, and thereby improving market discipline, letting banks spend their money at their peril, 

instead of risking the taxpayers money, as was the case during the financial crisis.52  

 

A more detailed description of Basel III can be found in one of the previous financial regulation 

section. As briefly introduced a CoCo bond has a built-in feature that makes it convert into equity, 

or suffer a write-down of the nominal face value, as soon as the issuing bank gets into financial 

turmoil, and the trigger breachess a predefined level, which could be the CET1 ratio moving below 

5,125%.  

																																																								
51 Avdjiev, Kartasheva, & Bogdanova, Sep 2013 
52 Pazarbasioglu et al., Jan, 2011 
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In such an event, the solvency of the bank is at a level where it's no longer sufficient enough to run 

the banking business and starts conflicting with the national financial regulation.  

This feature is called the loss-absorbing feature, and activates as soon as a critical situation occurs, 

which is caused by a trigger event.53 

 

A trigger event will cause a conversion of the bond into common equity, or face a write-down of the 

bond face value. This event will take place before the bank defaults as the instrument is build to 

keep the bank “going concern”, meaning it should be able to continue its business. The CoCo bond 

is designed to absorb losses, but more important to keep the bank running without the use of any 

taxpayers money.  

The trigger mechanism ensures that the national government doesn't have to support the bank with 

extra capital to continue its operations, all else equal.54 

The CoCo trigger is one of the fundamental and most important design features, as the trigger acts 

as truly loss-absorbing, whereas the standard Senior Tier 1 bond doesn't have this feature 

implemented.  

 

Regarding conversion risk and possibly a loss, the bond investors will be the ones taking the first 

loss, and that will probably result in a state where the bank can continue its business, but if the 

trigger event don not bring about significant changes, the bank will likely default. The trigger 

feature and thereby loss absorption is clearly a risk which all of the original investors are facing. 

Hence that is why the bond yields on CoCo bonds are larger than regular senior bonds. In financial 

terms, the riskier the product, the higher is the risk premium required, and such is expressed by a 

higher yield.  

 
  

																																																								
53 Spiegeleer et al., 2014 
54 Avdjiev et al., Sep. 2013 
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Table 1 – Key figures for a CoCo Bond Issued by HSBC. The table shows some of the key figures for the HSBC 5.625% AT1 

CoCo bond, issued in Sep, 2014. Data source: HSBC Holdings Plc, 2014 

Issuer HSBC  

ISIN US404280AR04 

Basel III Category Additional Tier 1 

Date of issuance 17-Sep-2014 

Redemption Price 100 percent of Nominal amount 

Maturity Perpetual 

First Call Date 17-Jan-2010 

Annual fixed interest rate (Until first call date) 5.625% 

Annual interest rate after first call 3.626% + 5Y Mid USD Swap rate 

Currency USD 

Trigger level (CET1 ratio) 7% 

In case of a trigger event Conversion 

 

From figure 11, it is shown that the coupon before the call date is 5.625% and after that date, the 

coupon will be the sum of the floating USD 5Y Swap rate and a spread of 3,626%.  

This CoCo is a high-trigger CoCo, which can be seen from the level of the conversion trigger (7%).  

From the above one could see that the trigger is based on accounting figures, within this case is 

expressed by the CET1 ratio.  As the bond qualifies for the AT1 category, the bond has to be 

perpetual. This bond is callable every five years, and will convert to equity if the CET1 ratio of 

HSBC falls below the trigger level. 
 

3.1 CoCo Triggers – An Explanation of the different types.  
When banks are to issue a CoCo bonds, they have to predefine all the different elements of the 

bond, such like currency, nominal value, maturity, call date(s), coupon, conversion trigger, 

conversion ratio, etc. In this section we will take a closer look at one of the most important design 

element that needs to be decided on – the trigger!  

When deciding on the trigger, the banks have to take at least two important groups into 

consideration. 55 

-  The regulators, as these needs to be confident that the CoCo bond with the specified trigger, will 

be able to be loss absorbing enough the let the bank continue its business.  

- The shareholders, who will be the ones facing a delusion of their current shareholding, as the 

bond will convert to equity, by automatically issuing new equity based on the conversion terms, 

which will be handed over to bond investors. 
																																																								
55 De Spiegeleer, Schoutens, & Van Hulle, 2014 
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As described one of the first things to determine is the event triggering the conversion of the bond 

i.e. in what kind of an event will the bond trigger, and thereby forcing a conversion. Secondly the 

conversion ratio, which will determine how many shares the bond investors, will receive in the case 

of a conversion. In the following section, we will provide an overview of the different triggers, and 

in another section describing the conversion terms. 

 
Table 2 – Overview of different CoCo trigger types.  
The table presents an overview of the different trigger types, including an explanation of each of the types as well as benefits and 

potential issues that have to be taken into consideration. Own illustration based on Pazarbasioglu, Zhou, Le Leslé, & Moore, Jan. 

2011  

Triggers Capital Ratio trigger 
(Accounting based) 

Market trigger  
(Share price based) 

Regulatory trigger 
(Regulation-based) 

Trigger description Conversion if CET1 ratio 

falls below 5.125%, 7% 

etc.  
 

!"#1 =  !"#$ !"#$%& !"#$ 1
!"#$ !"#$ℎ!"# !""#$" 

Based on the stock price, 

and triggers if it falls 

below predefined 

threshold. 

 

 

The regulatory trigger is 

not based on any specific 

numbers from the 

issuer’s balance sheet 

etc., but triggers if the 

national FSA decides to 

trigger the bond. This 

could be based on a 

stress test or similar.  

Benefits from using this 

trigger type 

Simple to use and 

intuitive for investors to 

comprehend.  

Relatively easy to 

implement in models and 

objective regarding 

triggering. 

Based on the theory of 

efficient markets.  

Furthermore, reflects the 

market's expectations for 

the future of the bank.  

High frequency as daily 

public quotes. 

 

As the trigger is based on 

the assessment from the 

national regulatory units, 

this gives an increased 

uncertainty about what 

causes a conversion. But 

this gives investors fewer 

incentives to manipulate 

the price, as this would 

have no direct effect on 

the triggering 

mechanism.  

Potential issues from Frequency between As one knows, markets For the national FSA to 
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The trigger should from an investor’s perspective be considered as the risk of a conversion happens.  

When selecting the appropriate level for the trigger, it has been to set at a given level, where the 

loss absorbing effect and conversion happen early enough to help the bank stay out of financial 

distress.56  

As seen from the Table 2 above, there are different types of triggers, and in the following section, 

we will introduce the differences for each of the three types. 

 

3.1.1 Capital ratio trigger 
During this thesis, we will be focusing on a CoCo bond with a capital ratio trigger, as this type is 

the most common trigger type among existing European CoCo bonds.57 

The CoCo bond converts into equity or faces a write down if the CET1 ratio drops below a certain 

level.  The CET1 ratio is the core equity tier 1 capital divided by the bank's total risk-weighted 

assets.  The chart to the right shows two situations. One, where the dark blue line is a situation 

where the CET1 ratio hits the trigger level, and thereby converts. Second whereas the lighter blue is 

a situation there the CET1 is very close to the trigger level, but as it doesn’t hit the level, it doesn’t 

convert.  

																																																								
56 Pazarbasioglu, Zhou, Le Leslé, & Moore, Jan. 2011 
57 Bloomberg, 2016 

using this trigger type announcements is often 

quarterly.   
The financial situation of 

the bank can, therefore, 

be lagged regarding 

investor knowledge. 

 

Setting the right trigger 

level seems hard to 

determine.  

are not efficient, and 

prices could reflect 

factors, that are based on 

rumors, price 

manipulation or lack of 

important information. 

 

This could lead to a 

higher risk, of a 

conversion too early. 

trigger an CoCo bond, 

things has to be serious 

bad, as the triggering 

would affect the hole 

market, and cause a lot 

of uncertainty for similar 

bonds.  

 Furthermore, as this 

uncertainty exists, and 

cant be quantified, the 

investors would require a 

larger compensation for 

investing in bonds with 

this trigger feature 
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A further description of this 

particular ratio will be included in 

the CET1-section of this thesis.  

 

As the trigger is based on the 

banks capital figures, which are 

determined and published every 

quarter, the trigger is very easy to 

understand as well as very 

transparent for the markets to 

interpret. The trigger event is 

designed to be loss absorbing, 

by freeing up capital that should 

be paid in interest rate payments to investors. When designing a CoCo bond with a Capital Ratio 

Trigger, which is publicly available when the financial institutions quarterly reports are released, 

investors can interpret and objectively value the risk of conversion, which based on accounting 

numbers is intuitive and simple to do.58 

When comparing the capital ratio trigger to the two other trigger types, investors investing in CoCo 

bond with this feature should worry about the risk that the national regulators decide to trigger the 

bond, or on the other hand that the stock volatility increases and making the market trigger close to 

breached.  

As one would know, the capital ratios are published in the quarterly reports, and as this only 

happens every quarter, investors do only have the possibility to review the risk on a quarterly basis, 

by looking at the published CET1 ratio, and thereby assess whether the risk is worth the return. This 

lack of information could potentially lead to that the bank is in potential financial distress before it 

gets to the investors knowledge59.  

 

Furthermore, the calculation of risk-weighted assets can differ from time to time, and country-

specific accounting rules provide the financial institute with a wide range of possibilities for 

																																																								
58 Pitt, Hindlian, Lawson, & Himmelberg, Mar 2011 
59 Pitt, Hindlian, Lawson, & Himmelberg, Mar 2011 

Figure 5: Illustration of CoCo bonds and a CET1 trigger. The figure shows the 
situation if the CoCo bond hits the trigger and thereby converts, which is seen in the 
dark blue line, compared to a situation where the CET1 ratio are very close to, but 
doesn’t touch the Trigger level, and the bond therefore continues as a CoCo Bond. 
Own Illustration – Data Source: Maes & Scoutens, 2012 
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adjusting values, which potentially could hide a situation where the bank is heading towards 

financial distress60. 

 

Knowing that a CoCo bond with a high trigger, is more likely to convert in situations where banks 

are in the early or maybe too early stage of financial distress, meaning that the bond will be 

triggered prematurely. This could result in a dilution of existing shareholders, by untimely 

converting the bonds into equity.  On the other hand, the low trigger CoCo might be triggered in 

stages where the conversion is too late to save the bank, and thereby causing a larger loss than 

expected.  The different risk profiles related to high and low trigger CoCo bonds would be as all 

financial products attract different investor types.  

 

An example could be that as short-term investors/speculators would be more likely to favor the high 

trigger bond, due to their higher risk willingness, and the higher risk would provide then with a 

higher return regarding higher coupon61. 

 

The capital ratio trigger has many nice features, and due to the simple and intuitive structure 

investors would feel convenient in understanding and assessing the risk. This trigger type could 

potentially in the future be combined with one of the others, most ideally a market trigger to 

compensate for the infrequent information about changes in the capital ratios. 62 Thus, one might 

expect to see the so-called dual-trigger CoCo bonds sometime in the future. 

 

3.1.2 Example of a CET1/RWA Ratio 
To fully understand what triggers the CoCo bond with a capital ratio trigger, the following very 

simple example is presented to support the understanding.  

A bank has DKK 1,000 worth of equity. It has DKK 10,000 in liabilities (i.e. deposits).  

The DKK 10,000 is the being lend out to customer whereas the DKK 10,000, then becomes an asset 

for the bank. If we assume a risk weighting of 80% for commercial loans then the total RWA can be 

calculated in the following way: RWA = 80% X DKK 10,000 = DKK 8,000. 

The CET1/RWA ratio is therefore DKK 1,000 (equity) / DKK 8,000 (RWA) = 12.5% 
 

																																																								
60 Flannery M. , 2009 
61 Pazarbasioglu, Zhou, Le Leslé, & Moore, Jan. 2011 
62 Pitt, Hindlian, Lawson, & Himmelberg, Mar 2011 
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Table 3 – Overview of balance sheet figures.  
The table presents an overview of the different balance sheet figures, regarding the calculation of RWA ratil, Leverage ratio and Tier 

1 capital. Own contribution 

 

Capital (millions)           

Accounting Assets 

DKK 

10.000,0         

Risk-adjusted assets (RWA) DKK 8.000,0         

      Capital adequacy ratios   

Common Equity (core) Tier 1 

DKK 

1.000,0   Leverage ratio 10,00% 

      CET1   12,50% 

Tier 1 (CET1 + T1) 

DKK 

1.000,0   Tier 1   12,50% 

Total (Tier 1 + Tier 2) 

DKK 

1.000,0   Total (Tier 1 + Tier 2) 12,50% 

 

If this CET1 number reaches say 5.125% or 7%, the CoCo bonds with these trigger levels will be 

converted respectively. 

 

3.2 Regulatory trigger  
Another trigger would be the regulatory trigger or so call systemic trigger, which could be a pure 

decision made by the national regulatory government like the national FSA. The regulator trigger is 

also called a point of non-viability (PONV), and will most likely be activated if they estimate that 

it’s necessary to prevent a situation of insolvency. 63 

The advantage of using a systemic trigger is that the CoCo Bond would trigger based on pure 

objective, observable criteria’s, which would lead to a larger transparency of the risks.  

Designing a CoCo bond with a systemic trigger based on the general state of the financial sector 

would lead to a situation where the sector as a unit would recapitalize, in case the trigger is 

breached.  The trigger could be based on stock indexes or ECBs key figures like the unemployment, 

inflation, etc.  However, if the trigger if breached, then all CoCo bonds with this specific trigger 

would convert, leaving banks in good condition forced to convert their bonds. 

																																																								
63 Avdjiev, Kartasheva, & Bogdanova, Sep 2013 
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This can potentially lead to a whole series of trigger events, where the specific loss-absorbing 

feature would focus on a too narrow trigger that realizing a crisis is coming up would fail.  

Alternatively, the bank could design their CoCo bond with a systemic regulator trigger, leaving 

triggering the bond up to the national regulatory unit, when they find it necessary.  

 

Designing a CoCo with a regulator trigger requires a lot of assessment from the banks, as this type 

of trigger has some potential issues, which would harm both the investors and the bank if not 

chosen very well.64 The CoCo could potentially trigger at an inopportune time, and thereby limit the 

effectiveness of the loss-absorbing feature.  The overall effectiveness of the trigger is furthermore 

heavily dependent on the overall assessment by the regulatory unit, as triggering CoCos potentially 

could lead to situations where volatility spikes and investors would be more likely to save up 

money instead of spending them.  

 

From an investor point of view, this trigger would be considered with a higher risk than the two 

others, as the trigger if based on something they can’t forecast. Especially leaving the triggering 

mechanism up to the national regulatory unit would make the risk hard to assess. This could 

potentially drive up the risk premiums as well as limit the liquidity in the issuance. Combining this 

trigger with one of the others would compensate for risk unpredictable risk, and thereby increase 

the transparency of risks, at least for the second trigger.  

 

3.3 Market Trigger 
CoCo bonds with a market trigger do currently not exist in the CoCo environment, but we expect 

this to be for a very short period, due to the obvious advantages it could bring.  

A CoCo bond with a market trigger is designed to trigger the event where the stock price of the 

issuer, falls a certain level.65 One of the advantages of using a market trigger is that it’s a relatively 

easy trigger to understand and interpret, and can be observed in the markets on a daily basis. 

Investors do therefore have a possibility to assess the risk daily and evaluate whether the risk and 

return are aligned with their expectations. This could also reduce the incentives for balance sheet 

manipulation and regulatory incentives for more financial control.  

However, this type of trigger would also cause some serious things to consider, from the investors 

side. They stock price might be hard to predict, and thereby makes the CoCo bond even harder to 
																																																								
64 De Spiegeleer & Schoutens, 2011 
65 McDonald, Feb. 2010 
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price, as well as there could be situations where the current prices could create incentives for the 

manipulation. The pricing aspect is even harder to do, as there have to be quite a few parameters 

estimated at the same time. A change in the share price would lead to a change in the common 

equity of the issuer, and if the bond converts to equity; the conversion would lead to situations 

where there will be a combination that leads to a conversion. The fact that there exist multiple 

equilibriums would potential lead to a death spiral, where investors short sell the stock, to push 

down the share price to a point where the bond converts, as this could lead to a smaller dilution of 

current shareholders.  

 

Multiple Equilibriums is an important factor to consider before deciding that the CoCo bonds 

should be designed with this trigger. As this type of trigger currently is a theoretical concept, and 

therefore also only found in academic papers. Sundaresan and Wang introduced the framework of 

multiple equilibria, and argue that multiple equilibriums are bad for the CoCo bond, and a unique 

multiple equilibrium. 66  The reason for this is that it would be difficult for investors to manipulate 

the stock price, to hit the specific level, as well as investors who have a business insight and can 

predict the CoCo price, would be given a reward.  If the alternative were a CoCo with no 

equilibrium, the markets would enter a distressed situation, and investors would be able to profit 

from arbitrage.  

 

One dose not always see the Market trigger as a stand-alone trigger on a future CoCo bond, as the 

incentives for manipulation the price seems a too big risk. But if dual trigger CoCo bonds will be 

introduced at some point in the future, including the market-based trigger. A market-based trigger 

would be ideal to compensate for the low publication frequency of accounting numbers in regards 

to the capital ratio trigger, as well as providing some quantitative framework for the regulatory 

based trigger, as this type of trigger is very difficult to quantify.  

4. Conversion Terms 
The other important factor to keep in mind when designing the CoCo bond is the conversion terms. 

The conversion terms state what happens in the event of a breached trigger, for example that the 

banks CET1 Ratio fall below the threshold.  More specifically the conversion ratio determined the 

number of shares, which the bond investors receive in exchange for his currently, owned bonds. 

																																																								
66 Sundaresan & Wang, 2015 



A	PRACTICAL	INSIGHT	INTO	THE	WORLD	OF	COCO	BONDS	 	 42	
	

67The reason for this being the critical point is that the existing shareholders could be diluted 

regarding some shares owned. When the conversion happens, the bonds will be exchanged for 

newly issued shares, meaning that existing shareholder will get their positions diluted.68 

Furthermore, if investors should have any incentives to monitor the performance and decisions 

made by the management, they will highly depend on the conversion terms to determine the transfer 

of value. For instance, the conversion is too high compared to what would be fair, the existing 

shareholders do carry the main burden, as their amount of shares gets diluted which affect their 

number of shares on the annual general meeting, where decisions are voted for.  

Moreover, if the ratio is too low, the existing bond investors will carry the main burden as they 

would receive a relatively small amount of equity in exchange for their bonds, which could lead to 

more troubles.69 

The build in loss-absorbing feature has the advantage that if the conversion happens, and bonds are 

converted to equity, then the CET1/RWA ratio increases, as the RWA number becomes smaller. 

Thus, the CET1 number becomes higher, due to a higher core equity capital all else beeing equal.  

If the conversion feature leads to a write-down of the nominal value, then the RWA number 

becomes smaller, but the CET1 number stays the same, again leading to a higher CET1 ratio. 70 

When deciding on the conversion type, two different approaches has evolved over that last couple 

of years, where the conversion either happens as a fixed amount of equity or into a fixed number of 

shares.  An introduction to the different types will be in the following section.71 

																																																								
67 Pazarbasioglu, Zhou, Le Leslé, & Moore, Jan. 2011 
68 Sundaresan & Wang, 2015 
69 Pazarbasioglu, Zhou, Le Leslé, & Moore, Jan. 2011 
70 Avdjiev, Kartasheva, & Bogdanova, Sep 2013 
71 Pazarbasioglu, Zhou, Le Leslé, & Moore, Jan. 2011 
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4.1 Conversion into a fixed value of equity 

If the CoCo bond is designed to convert into a fixed value of equity, then upon a trigger breach, the 

bond investors will receive a fixed amount of equity, which depending on the bank's share price at 

the time of conversion, turns into a variable number of shares. If the share price at the time of 

conversion is low, the investor will receive a relatively large amount of shares. Compared to if the 

share price is high then the investor will receive a smaller number of shares. The most important are 

that the total nominal value of equity that the investor receives is fixed, and known upon the 

issuance of the CoCo bond.  
Increasing the amount of equity capital on the balance sheet by replacing it by bond capital 

increases the total cost of capital for the bank. Furthermore, it will increase the overall risk, leading 

to an even higher cost of capital, as investors have to be compensated by this excess risk. As one 

would argue, using this conversion type could potentially dilute the existing shareholders, and 

thereby change the majority of the voting rights of the existing shareholders.72 

4.2 Conversion into a fixed number of shares 
Converting the existing CoCo bonds into a fixed number of shares is the other type of how the 

value is determined, at which the CoCo bonds investors receives upon conversion.  Usually, the 

value is set upon issuance and based on the share price at this time, or an average of trading days 

leading up to the issuance.  

Using the share price at this time has the advantage, that if the trigger becomes breached or very 

close to the trigger level, the market has no incentives to manipulate the share price in either 

direction, as the number of shares doesn’t depend on the share price at the time of conversion.  

Another benefit is that the existing bondholders know which amount of shares that they will receive 

in the event of a trigger becoming breached, as well as the existing shareholders know exactly how 

many shares that will be issued, and thereby also to a certain degree how their positions get diluted. 
73 

One of the downside effects of the method is that the investor has a lot of uncertainty when it comes 

to the total value of the stocks after the conversion. Let's say that the share price is low, which it 

usually is when companies are in trouble, then the total value of the shares would also be relative 

low compared to if the situation were the other way round. 
																																																								
72 Flannery M. , 2009 
73 De Spiegeleer & Schoutens, 2011 
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Furthermore, one would know that the more equity compared to bonds on the balance sheets, the 

risks increases for investors making the cost of funding on average higher than the situation before 

the conversion.   

As one would have seen, setting the conversion ratio right is one of the most important factors when 

deciding on the CoCo terms. Elaborating a bit further on the fixed value conversion, here is a few 

examples of how important it is, and how it possibly can dilute existing shareholders if the 

conversion ratio isn’t set to fair value.  

4.2.1 Examples of a fixed value conversion 
From the section above, one could see that the value investors receive after the conversion highly 

depends on the conversion ratio.  Depending on the ratio and the share price at the time of 

conversion, the value distributed to the original bond investors differs quite a lot.  

As one would see, a conversion a par would mean the nominal value of the bond would be 

exchanged 1 to 1 into equity. If the conversion ratio is different from par, either direction of the 

nominal bond value changes accordingly.74 

As known, the exact number of shares is not pre-determined, only the total value of these shares. 

The exact number of shares gets determined at the time the trigger becomes breached, and the 

bonds after that convert into equity.  

The different possible outcomes of a fixed value conversion, are discussed in the following section.  

4.2.2 Example: Conversion happens at bond par value 
If the conversion from bonds to equity happens at par value, meaning that the full nominal value 

gets converted, then the CoCo bond investor would upon conversion receive a nominal amount of 

equity equal to the nominal value of the bond.  

As the conversion terms determine that the conversion happens at par, the investors know that they 

will receive a nominal amount of equity which is equal to the nominal amount of the bond. Hence, 

they will not lose any of the nominal amount, which therefore makes the total issuance costs lower.  

Furthermore, as described the conversion is done at a fixed value, meaning that the number of 

shares will be known at the time of conversion.  Therefore, would a temporary negative shock to the 

price of the shares in the bank benefit the investors after the conversion, as the total value of the 

shares would be higher when the price has returned to the fair value.  

																																																								
74 Pazarbasioglu, Zhou, Le Leslé, & Moore, Jan. 2011 
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One of the risks for the bank is diluting existing shareholders by designing the conversion terms not 

to take this into consideration75.  

A possible dilution would potentially lead to existing shareholders will try to avoid the conversion, 

by pushing up the share price. The reason for this move is the fact that at the time of conversion, 

one must assume that the share price is very low. If the banks haven’t sufficient capital to run the 

bank, or at least that the shareholders start to worry about this, would crash the price of the stock.  

Existing shareholders would, therefore, try to avoid the conversion, as the dilution would be too 

large if the share price is low.  

On the other hand, as the fixed value conversion is very sensitive to the share price at the time of 

conversion, the bondholders might also have incentives to push the share price down.76 The reason 

for this is that by temporary pushing the share price down, up to the conversion the bondholders 

would receive a larger fraction of shares, as the number of shares required to equal the fixed value 

would be higher.77 

An example of how a fixed conversion at par value could be:  
Nominal value of the CoCo bond = 100 USD 
Conversion at par = Bond value = 100 USD 
Bank’s share price at the time of conversion = 20 USD 
Shares received in conversion = 100 / 20 = 5 pcs. 
 
4.2.3 Example: Conversion happens below bond par value 
In this example, the fixed value conversion happens below the par value of the CoCo bond. Thus a 

CoCo bondholder would receive a nominal amount of equity lower than the nominal amount of the 

bond.  This lead to a situation where the bond holders take a loss even before the conversion 

happens.78 

The conversion below par implies that reducing the nominal value in the conversion, decreases the 

overall leverage in the bank. This benefit the bank, by increasing the overall value, and furthermore 

decreasing the probability that it would be taken over by another company.  Existing shareholders 

will in a conversion below par value not have any incentives for trying to push down the share 

price, as they by becoming shareholders would benefit from the fact that the leverage has been 

reduced.  The existing shareholder would although have an incentive to try to trigger the bond 
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prematurely, as the deleveraging combined with an early triggering would reduce the dilution risk. 

The share price would somehow be high, meaning that some new shares distributed to the CoCo 

bond investors would be significantly lower. 79 

Bondholder would carry the main burden in a conversion below par as they in the conversion takes 

an immediate loss. Therefore, would the required yield of this bond be higher, as the higher risk has 

to be compensated by a higher return?  

 
An example of how a fixed conversion below par value could be: 
Nominal value of the CoCo bond = 100 USD 
Conversion below par = Bond value = 80 USD 
Bank’s share price at the time of conversion = 20 USD 
Shares received in conversion = 80 / 20 = 4 pcs. 
 
4.2.4 Example: Conversion happens above bond par value 
This type of conversion, where the CoCo bond investors get an immediate gain when the bonds get 

converted, haven’t been given much focus since CoCo bonds started, as the conversion type would 

lead to a high dilution of existing shareholders. CoCo bonds investors would, therefore, be awarded 

for buying the bonds, as they upon conversion would receive a fraction of nominal equity value 

higher than the nominal bond value, which they had originally invested in. Existing bondholders 

would, therefore, have a large upside as they will be favored in the conversion, compared to the 

existing shareholders, which will have a significant downside from the dilution. 80 Shareholders 

would therefore not favor this conversion type, and if the CoCo bond is designed with this feature, 

the risk premium is significantly higher than else, to compensate for this extreme downside. The 

total cost of funding would there be higher than by any of the other types. Bondholders will have an 

incentive to try to push down the share price before conversion as this would lead to a higher 

number of shares received, and thereby receive a higher power when voting at the annual 

shareholder meetings. 81 

 
 
  

																																																								
79 Pazarbasioglu et al., Jan, 2011 
80 McDonald, Feb. 2010 
81 Pazarbasioglu, Zhou, Le Leslé, & Moore, Jan. 2011 



A	PRACTICAL	INSIGHT	INTO	THE	WORLD	OF	COCO	BONDS	 	 47	
	

An example of how a fixed value conversion above par value could be: 
Nominal value of the CoCo bond = 100 USD 
Conversion above par = Bond value = 120 USD 
Bank’s share price at the time of conversion = 20 USD 
Shares received in conversion = 120/20 = 6 pcs.  
 

4.3 Other fixed value conversion methods 
An alternate fixed value method is where the Coco bond investor receives a fraction of equity, 

which equals the markets value of the bond. By use of this method, one could argue that the dilution 

risk would be lower as from an investor point of view the worse the situation, the lower the prices 

for bonds and equity.  From the existing shareholders point of view this is a huge benefit, as the risk 

they are facing regarding dilution is a relative element, but for bond investors, this involves a higher 

risk, for taking an immediate loss upon conversion. Due to this, a bond investor would require a 

higher risk premium, and thereby increase the overall cost of funding. 82 

An example of a fixed conversion based on the market value: 
Nominal value of the CoCo bond = 100 USD 
Market value of the CoCo bond = 60 USD 
Bank’s share price at the time of conversion = 20 USD 
Shares received in conversion = 60/20 = 3 pcs.  
 

4.4 Fixed number of shares conversion 
As one could see a fixed value conversion can be done in many ways, and not all are sharing the 

same benefits and potential risks for the investors, as well as for the bank.  

In contrast to calculating the number of shares based on a value term, then banks could also decide 

to allocate the number of shares upon a conversion when designing the bond.83 Deciding on a fixed 

number of shares in the event of a conversion upon issuance brings no incentives for investors to try 

to push the share price either up or down, as the number of shares that they receive, and thereby the 

dilution they will face upon conversion. 

As the number is fixed, and wouldn’t change in the time up to the conversion, it would encourage 

both the current shareholders as well as the current bondholders to try to avoid a trigger event. In 

the case of a trigger event, the conversion wouldn’t be optimal, except for the state where the bank 
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operates its business at a level that is just above the default barrier. In such a case the conversion 

would only be optimal if the bank defaults in case the situation deteriorates. 

The shareholders know the degree of dilution at the time of issuance, whereas the bondholders also 

know some shares that they will receive in the event of a conversion. The uncertainty is at what 

price will the shares be trading, or regarding losses how much will the bond investor loss regarding 

value upon conversion. This uncertainty will lead to a higher required risk premium in term of a 

larger required yield for the bond investors. 84 

Furthermore, the fact that share prices of the bank decline as the bank come into trouble, and it is 

therefore highly unlikely that the conversion equals the share price at the time of conversion.  The 

value would result from that place transfer from the existing bondholders and over to the 

stockholders because the dilution is lower, as well as the value of the shares are lower than set at 

issuance. 85 

As one would see from the above sections, the different types of conversion come with both pros 

and cons, and it's hard to justify which one is the better, as the banks have to keep many different 

stakeholders in mind when deciding on the conversion terms.  The majority of the CoCo bonds with 

an equity conversion that we investigated are of a designed with a conversion feature, that converts 

into a fixed number of shares, that was determined using the share price at the date of issuance, or 

an average of the period leading up to issuance.  We believe that banks favor this type of 

conversion, as the incentives for existing bond investors do not exist, as pushing the share price 

down wouldn’t affect the dilution of existing shareholders, and just harm the bondholders, as the 

value of the equity they receive would be worth less. 86 

5. Value determination of CoCo bonds 
The fair value of contingent convertible bonds will be determined by various factors, which we will 

discuss in the following part. The reason for covering how the value is determined is to understand 

fully all elements of how a CoCo bonds are created. This makes the understanding of risks more 

intuitive for one with less understanding of the product. If the CoCo bond triggers, two things could 

as mentioned happening, the following part has been written based upon the case where the bond 
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converts into equity, as the other situation where the bond suffers a temporary or partial write down 

wouldn’t cause a transfer of value, from bonds to equity. The write-down causes a lower return for 

bond investors, but not additional risks. 

Taking various factors into account, each interdependent, and agreed on upon issuance is used to 

determinate the fair value of a CoCo bond. 87 

As the CoCo bond acts like a normal fixed rate paying the bond in good times, and FRG converts 

into equity when in bad times, which in value determination terms can be valued like a bond and 

equity part. Just like any other convertible bond.   

As long as the CoCo bond has yet to be converted, the value of the bond part corresponds to a 

normal fixed coupon bond, paying coupons and redeeming at the bond maturity date. The value of 

the equity is in this case equal to zero if not zero, assuming a low probability of default.  On the 

other hand, if the CoCo bond converts, the equity part is no longer zero, but becomes a positive 

value. The exact value depends on the conversion terms i.e. the conversion ratio as well as the share 

price at the point in time where the conversion happens.  The third component of the CoCo value is 

the value represented by the probability of conversion.88 This component is in direct relation to both 

the equity and bond value as if the probability of conversion is very low, the bond part account for 

most of the total CoCo value, whereas the equity part accounts for a very little fraction of the total 

CoCo value. The same is valid the other way around if the probability of default is high. 

 
Figure 6: Illustration of the different factors affecting the price of the CoCo bond. We believe that there are both Issuer specific 

factors, as well as external factors that affect the price of the CoCo bond. Furthermore, three of the issuer-specific factors are 

believed to affect the probability of conversion, and these are marked with a darker blue color. Own contribution 
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Before taking a closer look at each element, one needs to consider the probability of default, which 

of course has a huge impact on the expected value for both the bond and the equity part. 

All the different factors below help determine the probability of the CoCo to be triggered and 

thereby converted or face a write-down, however, a change in this probability has a remarkable 

impact on the total CoCo value. One could argue that if the conversion ratio was equal to 0, and 

therefore face a total write down if the bond triggers, a high probability of default would leave the 

CoCo investors with an unpredictable investment, and the value of the CoCo bond would therefore 

decrease. The other way around, if the conversion ratio is high meaning that the value transferred to 

CoCo bond investors would have a positive impact on the total CoCo value, as the amount of 

wealth transferred from equity-holders to CoCo investors upon conversion is different from zero. 89 

 

5.1 Factors based on CoCo design 

Maturity 

The maturity date of the bond will be defined upon issuance. It’s a central part of the CoCo bond 

design, as for reaching either the AT1 category or Tier 2 CoCo classification has to meet certain 

conditions.  

The longer the time to maturity, the higher the probability that the CoCo bond would be converted, 

and therefore a higher probability of conversion.90 CoCo bonds classified as AT1, have no maturity 

date and are therefore a perpetual bond, if not called by the issuer. This call-feature limits the 

potential “upside” for a perpetual fixed coupon payoff for the investor and therefore lowers its fair 

value. For the Tier 2 CoCo bonds, these are often designed with a maturity date 10 to 20 years upon 

issuance, and the present value of the last coupon payments and final redemptions has a larger value 

than the AT1, and therefore a higher fair price.  

 

Trigger underlying 

As already described, CoCos can be designed with three types of triggers, a market trigger usually 

based on the bank’s common stock, an accounting trigger such as the CET1 ratio, or a regulatory 

trigger which allows the FSA (Explain) to decide when the convert the bond.  
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In any case, the higher the volatility in the underlying trigger, leads to an increasing impact on the 

probability of conversion, leading to an overall larger probability of the bond triggering, meaning 

that the total expected value of the CoCo is lower, and thereby a lower price.  

 

Trigger level 

The trigger level is set to make sure that the bond converts or write down in time to turn the trend, 

and stabilize the bank, not ending up in a state where it defaults. This loss-absorbing feature ensures 

that the bank is kept as a going concern. As the trigger level is set at the time of issuance, and can’t 

be changed afterward, a high trigger might seem riskier than a low trigger. The reason for this is 

that the high trigger, say 7% or 8% is more likely to trigger compared to triggers at the lowest 

possible value 5,125%.91 Therefore, the trigger level can be combined with the probability of 

default, and then affect the price either up- or downward.  

 

5.2 Other factors 
Nominal amount 

If the AT1 CoCo bond has been called, or the T2 CoCo bond matures, the bond is redeemed at a 

predefined value, which usually is equal to the nominal value of the bond. As the possible equity 

value after conversion highly depends on the nominal value, a higher value provides the CoCo-

investor with more shares in the event of a conversion, and therefore a higher value for their post-

conversion CoCo investment.  Thus, a higher nominal CoCo bond value results in a higher price all 

else are being equal. 

 

Conversion fraction  

The conversion fraction is as described the ratio of the bonds nominal value if converted into shares 

if the trigger becomes breached.  If the ratio is 75%, it means that 75% of the original nominal 

amount in converted into equity, leaving the investor with a loss of 25% of the nominal value.  

The higher the ratio is, the higher is the expected values of the conversion, meaning a higher fair 

value of the CoCo bond, and thereby a higher price, all else being equal. 92 
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Coupon rate 

As for any other bond, CoCo bonds pay a coupon to the investor.  Upon issuance, the coupon is set 

to be fixed at a rate, as well at deciding on a floating rate linked to a reference rate, which could be 

CIBOR, STIBOR or Libor and a spread for the remaining period after the first call date. The 

coupon is calculated based on the bond's nominal value, and paid out usually quarterly or yearly, 

but other options are also available.  Upon conversion, the bonds no longer pay any coupon, as it 

now has the design as equity.  The higher the coupon rates, the higher the value of the bond part, 

and therefore an overall higher CoCo price. The reason is that you get a higher return on your 

investment, as the coupon rate is higher. Perhaps mention that the absence of coupon payments 

don’t penalize the issuer directly. 

 

Conversion ratio 

As earlier described, the conversion has a huge impact on the value of the bond, as this is the 

parameter that determined that a total number of shares distributed to investors upon conversion.  

The higher the conversion ratio, meaning that the investor receives more shares or likewise, the 

lower the conversion price, the more shares, the higher is the total present value of the equity part 

thus a higher price of the CoCo bond. 93 

 

Call date 

Depending on the CoCo category, the bond can be issued with a maturity date or being perpetual 

meaning it can possibly/theoretically exist for eternity. Both types are usually designed with a call 

date, meaning that the bank can redeem the bonds and re-issue CoCos or another type of capital 

upon that date. This might be useful for the bank if the general economy is trending upwards, and 

risk is a smaller issue, meaning that the risk premiums are driven down to a lower level. 94 

If the bonds are trading below par and the bank decides to call and redeem the bond, investors 

receive the par value and therefore realize a higher return than the market value. If the bank, on the 

other hand, doesn’t call the bond, the bond is less valuable to the investor, as the potential profit has 

yet to be realized. When the call date is approaching, market expectations whether the bond will be 

called or not can rally the bond prices either up or down.  
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5.3 External Factors after issuance 

Risk-free rate 

This factor shares the same impact on cash flow generating investments, as the risk-free rate often is 

used to discount future cash flow. The higher the risk-free rate, the less the value of future cash 

flow, as the present value of future cash flows generated by the CoCo bonds is diminishing over 

time.  For the bond part the future cash flow generated comes from coupon payments, and for the 

equity part it is represented by the present value share dividends generate by the fraction of shares 

received at the current conversion terms. Therefore the higher the risk-free rate, the lower the fair 

value of the CoCo bonds. 

 

Share price upon conversion 

The company’s share price at the time of conversion is only relevant in the case where the CoCo is 

designed with a fixed conversion ratio, meaning that a fixed ratio of the nominal value is converted 

into equity, no matter the situation.  

Depending on the conversion terms, the share price plays an important factor in how the value 

transfer happens in the conversion.  If the bond is designed with a market-based trigger, meaning 

that the stock price is the factor that could trigger the conversion, one could argue that the value of 

the equity received if the conversion happens would be known at issuance.95 As the share price is 

equal to the trigger level (Assuming the share price does not keep dropping after conversion). But if 

the CoCo is designed with another trigger like the accounting trigger, say the CET1 ratio, it is much 

harder to value the potential fraction of equity received, leaving the pricing of this element as a very 

hard nut to crack!  

 

The financial situation of the issuer 

The overall financial situation of the issuer will also play an important role when trying to 

determine the price of a CoCo bond. As seen in the above section, most of the price determining 

factors are defined at the issuance of the bond, and cannot be changed during the lifetime of the 

CoCo bond. Furthermore, in most cases CoCo bonds are designed with a trigger based on 

accounting figures, the stock price as well at the accounting trigger and their individual future 

development are important price determining factors that need to be modeled, as this are not fixed 

but changes over time.  If the CoCo is designed with a CET1 accounting trigger, it's not directly 
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depended on the stock price, but indirectly the CET1 ratio could have a relationship to the value of 

the equity as the CET1 ratio is partly calculated from the value of Core Tier 1 Capital. 

  

So far one could conclude if the factors mentioned above sum up to a very low probability of 

conversion, the bond part of the CoCo bond would account for most of the total value.96 

Corresponding to this, the fraction and ratio at which the conversion happens plays a secondary role 

and makes the pricing less complicated and somehow straightforward as it could be valued as a 

plain bond.  On the other hand, if the probability of conversion of accounting based CoCos is high, 

then the bond part accounts for less value, and the equity part accounts for more of the total value, 

which means that the conversion fraction, as well as the ratio, makes the valuation complicated and 

not very straightforward. Such a pricing requires one makes certain assumptions to model the future 

development of the factors relating to a possible conversion. This would lead to a very complex 

valuation model with a high degree of uncertainty, and without a certain consensus on how to 

model this kind of instrument, there will be as many different pricing methods as the number of 

retail investor in the market. 97 

6. Risk and return trade-off in CoCos for issuers and investors.  
The following will be a brief introduction to the risk and return tradeoff for both the issuer, which 

usually is a financial institution, as well as from the investor perspective.  

 

The reason for this is that to fully understand and highlight the incentives for both; one needs to 

understand why one would have the incentives to issue these instruments when taking the 

risk/return into consideration. Without this reasoning, it would be hard to follow the arguments and 

conclusions that we will present further on in this thesis.  

First of all, remembering that CoCos has been described, as “high yield investments with a hand 

grenade attached” 98 seems like an extreme description of a financial product, even before the 

financial crisis.  But in hindsight, this could potentially be exactly the case if a CoCo bonds triggers. 

In the following part, we will try to answer some of the questions raised when we discussed this 

topic, and what to remember if you are either on the issuer or the investor side.  Our goal is to 
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provide an understanding of why this term in extreme cases might seem like an investment with a 

hand grenade attached.  But also highlighting if anything should be paid special attention when the 

risk/return ratio is considered before investing in CoCo bonds.  

 

6.1 Risk and return – Seen from the issuers perspective 

Starting out with the issuer, and as this is mainly banks, we will focus on these institutions.  

We have in the section about Basel III described that the issuance of CoCo bonds is mainly driven 

by the regulatory requirements for banks solvency, but there are many other things to remember to 

take into consideration.99 

As seen in an earlier part of this thesis, CoCo’s has a trigger based on either the banks’ capital ratio, 

a regulatory trigger or potentially also a trigger based on the market value of the equity.  

As this trigger acts as a supporting feature for banks in deep trouble, the trigger could also be 

regarded as the so-called “hand grenade” for the bondholders. For banks however, the supporting 

feature is the loss-absorbing mechanism, that can remove a burden of upcoming coupon payments, 

such that the money can be spent on keeping the bank continuing it’s business.  

 

Starting out by looking at the overall risks from the banks perspective, we will see that one could 

argue that the main risk of issuing this product is if the bank so to say “stays out of trouble”. The 

reason for this is that CoCos bonds investors often requires a risk premium for taking on the risk of 

conversion, meaning that the yields of these instruments often are seen up to like twice the yields of 

bonds without this conversion risk.  

If the bank stays out financial distress, they will pay a significant excess yield to the bond investors 

compared to issuing bonds, which is not in the Contingent bond family. Looking at this as an actual 

risk factor might be too simple and abstract. The banks can among other things earn money from 

the spread between the borrowing and lending rate provided to customers, by paying a higher yield 

on their funding reduce the spread. They thereby receive a lower income of the bank, which can 

potentially lead the bank into financial distress and/or liquidity scarcity.  

 

Another potential risk that banks face when issuing CoCos is that the CoCo might convert and 

thereby affect the capital structure. When things are stable, the bonds are debt instruments and pay 

an interest payment to the bonds investors. Upon conversion, however, the debt will then have 
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turned into equity and are no longer obligated to pay interest to the investors. Changes on the 

balance sheet can affect the capital ratios, if one need a basic intuition into balance sheets and 

rations, please see section: 3.1.2 

 

As one would know, it’s important to remember that if the CoCo converts, it’s a sign that the bank 

is in trouble, and when that happens, the CoCos converts to common equity and thereby are the 

Bank not obligated to pay an annual yield to investors. Furthermore, when the conversion is 

triggered the leverage of the bank is reduced, but no new external funds are raised from the capital 

markets, as well as no government funds are needed as funding for the bailout. Many are therefore 

having the view on CoCo’s that as for the time being could be a valuable tool for banks having that 

on the balance sheet. The reason for this is that it would be a helping hand for the regulators to 

address the “too big to fail” problem which previously was discussed when covering banks in 

distress.100 During the financial crisis, the national governments spend billions in attempts to save 

banks. In the US, it has been estimated that the wealth transfer from the government to the banks, is 

around $100 billion USD, which is less than 1% of the US GDP, whereas in the UK the amount is 

estimated to around £ 20 billion, around 1% of the UK GDP. 101 

 

But how could a conversion be a risk for banks, when the leverage is beeing reduced? At first sight, 

this seems to be more of an opportunity for a bank to recapitalize its balance sheets and give them 

some valuable time to build up the bank again. But in the longer term, a conversion is a sign that the 

bank is on its way into trouble. When the CoCo bonds converts, the existing bondholders gets 

common equity according to the conversion terms specified for the bonds. Conversion terms are 

described in the previous CoCo Design section. The conversion dilutes the current equity holders 

and thereby makes the value of the overall equity worth less, which combined with the reputational 

loss and estimated higher funding costs, the overall value of the banks becomes lower. Furthermore, 

one should also be aware that when the conversion happens the value of the equity on the markets 

should be lower than when the bank are in a good shape. The banks should, therefore, expect that 

the demand for their equity, with the risks taken into account probably, will be diminishing until the 

situation is stable again.   
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One would also know, that the worse the credit rating, the higher the funding costs the bank faces. 

And this would potentially cause higher interest rates for the customers when they borrow money 

from the bank, or lower interest rates for their deposits. This can cause a situation where banks lose 

customers, as they would have better rates elsewhere. This would limit the amount of money that 

the bank can lend to others, and thereby the income generated from the spread would be lower. This 

would spread like ripples in a pond and leads to reduced capital, to run the bank. Furthermore, other 

institutional investors require a certain quality of the bonds they hold, meaning that if the issuers are 

having their rating downgraded, they might not be of such quality they can be bought by 

institutional investors, which also would increase the risk premiums, and thereby increase the 

funding costs.102 Another risk, not directly related to the single issuer, changes in the regulatory 

framework. Over the last few years, since the financial crisis was turmoiling, the regulatory 

requirements for banks to operate, has more or less increased to levels never seen before. The 

overall implementation of Basel III and CRD IV, and the requirements for banks in regards to 

Liquidity Coverage Ratio (“LCR”)103, and Net Stable Funding Ratio (“NSFR”)104.  

The legislation of Capital Requirement Regulation (“CRR), the Leverage Ratio (“LC”) and the 

Fundamental Review of Trading Books (“FRTB”).  

Has to lead to larger durations on banks funding base, and that bank is more likely only to hold 

quality assets, with high liquidity. Furthermore, the banks have been forced to increase the amount 

of capital as well the quality of capital, to fulfill the requirement, even though some of these 

initiatives are mandatory from 2019. Such changes in the regulatory framework for banks, limit 

their ability to operate in different areas, and the future will probably bring more specialized banks, 

not providing a broad palette of products and services, which could be a risk not only for the bank 

but also for the whole industry. 

When the discussions turn to the incentives for banks, the overall largest benefit is the loss 

absorbing feature that these instruments are designed to include.  

If the bank is facing a situation where they doubt their liquidity base, they can decide not to pay 

interest to investors, without any other consequences, other than a potentially reputational loss.  

If the bank breaches the trigger on the CoCo bond, the bonds will convert into equity, and therefore 

has all future interest payments been canceled. The bank can then decide to pay out some of their 

earnings as dividends to all equity owners, but this is not mandatory at all.  
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Other incentives for the bank to issue CoCos are that it’s a relative cheaper way of funding 

compared to issuing equity. What favors bonds is the low cost of capital, and taxable coupon 

payments, which makes the funding even cheaper.  But the interest rate payments should be made 

no matter what financial situation the bank is in, and can potentially lead to default if they are not 

able to pay these to the investors. Issuing equity is often a more expensive way of funding the bank, 

but there are no mandatory payments such as interest payments, etc., and all earnings could then 

potentially be held inside the company as retained earnings if the bank is facing trouble. As CoCo 

bonds are a combination of these two, where the CoCo bond share all the nice features of the bond, 

but if facing troubles, it becomes an equity and therefore hopefully able to continue its business. 

This combination increases the issuers incentives for issuing CoCo bonds, as they are a relatively 

cheap way of funding, but also have a loss-absorbing feature, which helps free up liquidity if 

needed. 105 

 

6.2 Risk and return – Seen from the Investors perspective 

Looking at the risk-return perspective from the investor’s point of view, we here might see why the 

”High yield investment with a hand grenade attached”106 phrase was presented  

 

One would at this point know that CoCo bonds are yielding a return at a level between bonds and 

equity, as the products share the features of these two.  And the yield is therefore in the high-yield 

category, which in the financial markets where rates currently are low are attracting a lot of 

investors willing to take on some risk on their books, to get a higher return.  

If looking at the risks, seen from the investor’s perspective, then one would know that conversion 

risk is an obvious factor which should always be considered and analyzed in depth.  

The risk of ending up with shares worth almost nothing has to be compared to buying a bond 

paying a lower fixed coupon, but without the risk of conversion.  

One of the largest questions regarding conversion risk is that people doubt whether the additional 

yield, can compensate the dangers of a total blowup of the company. The reason for this is that no 

one has seen a trigger been breached, and therefore nobody knows how bad a conversion will affect 

the financial markets and CoCos issued by other banks. 107 

 
																																																								
105 Avdjiev, Kartasheva, & Bogdanova, Sep 2013 
106 Glover & Breadsworth, Contingent Convertibles, 2015 
107 Glover & Breadsworth, Contingent Convertibles, 2015 
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If the CoCo were designed to write down the nominal value if breached, then the investor would 

just take an immediate loss, and left with nothing. Thus there would be a similar situation as if an 

issuer of senior bonds defaulted, and thereby not being able to pay its debt.  Write down can be 

temporary or partial, but the mechanism is the same. There is no potential upside for the investors 

regarding additional value after a conversion, expect for if temporary write-downs, then at some 

point in time the nominal value of the bond will return to the value at issuance.  

 

Another risk, which occurs even before the conversion happens, is the risk of not receiving an 

interest payment. For CoCo bonds, interest rate payments are not mandatory, and if for some reason 

the bank decides not to pay out interest, they are fully allowed to do this, and this does not have any 

direct consequences, such as accumulated interest rate payments, etc. 108 

Investors did presumably not expect that this was an issue as yields were the focus for them at the 

time of purchase. But rumors at the beginning of February 2016, about Deutsche Bank not being 

liquid enough to pay the interest payments on their CoCo bonds in 2017, shocked most of the 

investors. The Co-CEO of Deutsche Bank was after that forced to assure all of the investors that the 

bank was solid, and everything was as it should be.109 But somehow the shared of Deutsche Bank 

lost 2 billion euros in one day, and every investor turned their eyes on CoCos.  From this day, most 

of the investors realized that the higher yield was not achieved without taking on some additional 

risk. 110 

Furthermore, CoCo is a product of higher requirements and tighter regulation in the aftermath of the 

financial crisis, which means that these instruments are highly depended on how the national FSA 

interpret and accept the guidelines from the Basel III and CRD IV. Changes in the regulatory 

framework, can change the environment for CoCo bonds, and affect the issuer and investors to a 

degree that wasn’t possible to estimate when the investment decision was made.   

As the investor group of the bank consists of investors in CoCo’s bonds and common equity, there 

are also two different versions incentives. 

First if a CoCo issued by a bank at the time where the stock price subsequent were to approach the 

trigger level the equity holders would have an incentive to push up the price of the stocks to avoid 

the trigger is breached. Secondly, the CoCo investors would have an incentive to try to push the 

price down, so that the CoCo converts and existing shareholders’ equity gets diluted. If the 

																																																								
108 HSBC Holdings Plc, 2014, Banco Santander, S.A, 2014 or The Royal Bank of Scotland Group plc, 2015 
109 Fast FT, 2016 
110 Hale & McCrum, 2016 
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conversions terms are fixed at the time of issuance, a lower share price would provide the original 

bond investors with a higher fraction of power at the annual meetings, and thereby a higher decision 

power. 

For the last recent years, the interest rates have been very low compared to earlier times, and for 

longer periods zero, or even negative.111 Investors are therefore looking for higher yields on their 

investment, and as CoCos are a high yield security that pays a coupon a lot higher than 

governments bonds at the moment, this attracts a lot of investors, who weights yield and return over 

risks. Investors should of cause take into account the likelihood of a conversion or a missing coupon 

payment, but as there hasn’t been such a situation, the risk is very difficult to quantify, and 

investors often underestimate this. The higher yield reflects a higher risk than senior bonds, but 

many fails to interpret this. But on the other hand, as we have yet to see any sort CoCo series beeing 

triggered112, the high yield has become a very acceptable return for many investors, compared to 

other instrument classes.  

 

Another thing that could favor CoCos for investors is the potential upside they receive if the bond 

converts to equity. Therefore if the bond converts, then the investor would receive a fraction of 

shares, which will have some value – albeit not very large. And if the issuer is successful in 

recapitalizing the company, and keep the company going concern, one would expect the shares to 

increase in value. This potential upside can be incentives for investors to take on the additional risk, 

receive a higher yield to compensate for the risk, and if a conversion happens, then receive shares, 

which can increase in value if the instrument works as expected. 

PART II 

7. Modeling the CET1 ratio 
In the following section, we will try to get to grasps with the risk mechanics through financial 

modeling. First and perhaps the most important parameter when investigating movements in the 

CET1 ratio is the Common Equity Tier 1 Capital, which consists of the Core Equity Capital and 

retained earnings, secondly is the Risk Weighted Assets (RWA) which is perhaps the component 

that is the most difficult to affect in the short run. 

																																																								
111 Bloomberg.com, US Generic Govt 5 Year Yield Analysis - USGG5YR, 2016a 
112 Glover & Breadsworth, Contingent Convertibles, 2015 
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!"#1 =  !"#$ !"#$ 1 !"#$%"&
!"#$ !"#$ℎ!"# !""#$" 

 

Based on a conversation with the leading expert on CoCo bonds in Nordea Markets, Morten Heiner 

Pedersen, Chief Analyst & Global Credit Strategist, we came to the conclusion that to affect the 

RWA, a bank needs to make significant structural changes to its business and products there are 

offering to customers. One example could be Morgan Stanley, which over several years has 

managed to reduce their RWA by decreasing their Fixed Income trading113. Fixed Income trading 

requires large amounts of capital and increases the overall number of risky assets on the bank’s 

books. Such changes are deemed to be of a more long-term nature, and far less volatile compared to 

the CET1 ratio, which is a fiscal number prone to change more often. The Core Tier 1 Capital can 

be directly affected by changes in the value of the equity. Figure 13 below shows how the Core Tier 

1 Capital has developed in Barclays, HSBC, Morgan Stanley and Royal Bank of Scotland (RBS) 

respectively. 

 
Figure 13: Depiction of Core Tier 1 Capital, USD. The figure illustrates the yearly Core Tier 1 Capital rations measured in US 

Dollars, of the four selected banks: Barclays, HSBC, Morgan Stanley & RBS. Own Illustration - Data Source: BankScope - Bureau 

van Dijk, 2016 

 

Although some years lack data, it is evident that Morgan Stanley has increased their Core Tier 1 

Capital over past few years unlike RBS, which has seen a slight reduction in its Core Tier 1 capital 

since 2012. Figure 14 shows how the RWA of the same four banks has developed. Both Morgan 

																																																								
113 Trefis Team, 2015 
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Stanley and HSBC have had somewhat fluctuating RWA ratios over the past years where RBS, has 

had a more diminishing development in their RWA ratio.  

  

 
Figure 14: Depiction of Risk Weighted Assets, USD. The figure illustrates the yearly Risk Weighted Assets measured in US 

Dollars, of the four selected banks: Barclays, HSBC, Morgan Stanley & RBS. Own Illustration - Data Source: BankScope - Bureau 

van Dijk, 2016 

 

Although it was difficult to find sufficient data for all four banks one can still determine an 

increasing tendency in the CET1 ratio for three of the selected banks (Barclays, Morgan Stanley & 

RBS). The exception is HCBS, which have shown a decreasing tendency in their CET1 ratios. 

Although RBS has had a decreasing Core Tier 1 Capital, they have sufficiently managed to reduce 

their Risk Weighted Assets to obtain an increasing CET1 ratio. HSBC, on the other hand, has their 

CET1 ratio for 2015 reported on a lower level compared to the peak of 2013. In the preliminary 

fiscal statement that they expect a CET1 ratio below 12%, as can be seen in Figure 15 below.114 

																																																								
114 Deutsche Bank, 2016 
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Figure 15: Depiction of the yearly CET1 ratio. The figure illustrates the yearly CET1 ratio, of the four selected banks: Barclays, 

HSBC, Morgan Stanley & RBS. Own Illustration - Data Source: BankScope - Bureau van Dijk, 2016 

 

In Figure 16 below it can be seen that CET1 ratios for various of the CoCo-issuing banks have been 

increasing over the past years, this has happened in conjunction with the regulators increased focus 

on various capital ratios, the CET1 ratio included, after the Financial Crisis. 115 

 
Figure 16: Depiction of the yearly CET1 ratio. The figure illustrates the yearly CET1 ratio, of the four selected banks: Bank of 

America, Deutsche Bank, JP Morgan & Nordea. Own Illustration - Data Source: BankScope - Bureau van Dijk, 2016 

 

Although some of the CET1 ratios have dropped for some banks in recent years, such as Deutsche 

Bank. In the following analysis we will assume that as a general rule of thumb, the CET1 ratios will 

																																																								
115 Deutsche Bank, 2016 
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tend to moderately fluctuate over time. To give an insight into how the CET1 ratio for a given bank 

could develop, we will in a binomial section give an introduction to the binomial model that will be 

used for the purpose of modeling the CET1 ratio, three years into the future. This is done in an 

ettempt to assess the risk of a selected CoCo bond, and under certain assumptions, we can also 

assess the potential conversion risk embedded in the same CoCo bond. 

8. Modeling Risk in a binomial setting 
In the past few years CoCo bonds has become a very heavily debated subject in the financial press, 

in no small part due to unsettling news about Deutsche banks supposed inability to pay future 

coupons on their CoCo bonds. Originally, CoCo bonds were regarded as a new hybrid bond 

instrument with a more complex construction. Since their introduction in 2009 investors has found 

it difficult to find a generally accepted pricing method.116 As the volume invested in CoCo bonds 

has only grown since 2009 the relevance for a sound pricing method is becoming no less relevant. 

In previous academic work researchers have provided various solutions, using credit derivative 

frameworks as pricing methods, other academic papers offer a more valuation orientated approach 

as a pricing method. In this section, however, we will try to price the CoCo bonds based on how the 

trigger mechanism works, as a way to capture the conversion risk of a selected CoCo bond. The 

theoretical framework employed is the Binomial model, as used by von Furstenberg (2011). Unlike 

Furstenberg using the binomial model to capture the movements in the Gross Rate of Return, this 

thesis tries to capture the movements of the issuing banks CET1 ratio. 

 

8.1 Binomial analysis 

To get a better comprehend of the mechanics for a CoCo bond with a capital ratio trigger, we will in 

the following, model the CET1 ratio in a binomial setting. The CoCo bond data that is being used in 

this section can be seen in Table 4 below: 

 
  

																																																								
116 Avdjiev, Kartasheva, & Bogdanova, Sep 2013 
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Table 4 – Barclays CoCo bond features.  
The table presents an overview of the various bond information of the Barclays issued CoCo bond – XS1002801758.  

Data Source: Barclays Plc, 2013 
Issuer Barclays 

ISIN XS1002801758 

Basel III Category Additional Tier 1 

Date of issuance 10-Dec-2013 

Redemption Price 100 percent of Nominal amount 

Maturity Perpetual 

First Call Date 15-Dec-2020 

Annual fixed interest rate (Until first call date) 8% 

Currency EUR 

Trigger level (CET1 ratio) 7% 

In case of a trigger event Conversion 

 

The reason for the choice of a Barclays issued CoCo bond is due to the accessibility of data, but 

also because until Barclays has been classified as a SIFI Bank.117 

The data from the CoCo bond will be inserted in the binomial framework in the next section. The 

first step is to employ a binomial model to assess the volatility of the underlying instrument. To do 

so the standard deviation of the historical CET1 development of Barclays will be calculated. The 

historical CET1 ratio of the Barclays CoCo bond can be seen in Table 5 below. 
 

Table 5 – Barclays Yearly CET1 ratio.  
The table presents a numerical overview of the CET1 ratio of Barclays issued CoCo bond - XS1002801758.  

Data Source: BankScope - Bureau van Dijk, 2016 

Barclays 2012 2013 2014 2015 

CET1 ratio118 10,8% 9,1% 10,2% 11,4% 

 

The Mean and Standard Deviation is calculated in percentage points (pp.) below:      

! = !"#$ =  1! !!
!

!!!
= 10,35 !! 

! = !"#$%&#&%' !" !ℎ! !"#1 !"#$% = !
!!! !! − ! !!

!!! = 0,97 !! 119 

 
																																																								
117 Guardian, 2011 
118 Barclays, 2016 
119 Hull, 2012, page. 304 
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To apply the volatility in the binomial model, we are to calculate the volatility in relative terms to 

the mean: 

 

!"#$%&'" !"#$%&#&%' =  ! ! =
0,97 !!

10,35 !! = 9,4% 

 

The relative volatility will throughout the rest of section is simply being referred to as the volatility. 

Since the binomial model will be modeling the CET1 ratio over a three-year period T = 3, with time 

steps equal to three months, n = 12, the ΔT will be: 

 

∆! ∶=  ! ! =  3 12 = !, !" 

 

The reason for the CET1 ratio being modeled with changes every three months and not 

continuously is due to the fact, that the CET1 ratio is a fiscal statement key figure, hence only 

changes by every quarterly statement published by the bank.  

After having determined both the Volatility and the ΔT, we can now assess the up and down factors 

within the binomial model: 

 

!! = !! ∆! = !!,!% !,!" = !,!"#, !! = 1 ! = !−! ∆! = !,!"#120 
 

Assuming that the risk-free rate is 0,01%121 since the generic 5-year interest rate currently has 

negative rates, we assume the interest rate level remains very close to zero for the next three years. 

One can now determine the probability of moving up for every time step in the model: 

 

!"#$%&'!"#$ !" !"#$! !" = ! = !!" −�!
!! − !!

= !!,!"%∗! − 0,954
1,048− 0,954 = !",!"%122 

 

Since we operate with a risk-free interest rate and the volatility from the real world we employ the 

risk neutral probability referred to as q. In the theoretical framework, there is no distinction between 

the volatility measure of the real-world and risk-neutral world; we can there observe the volatility of 

																																																								
120 Hull, 2012, page. 266 
121 Since the generic 5-year interest rate for EUR “GECU5YR” has had an average interest rate close to approx. 0,01% 
during the last two years. The time series was found in Bloomberg with the following ticker GECU5YR 
122 Hull, 2012, page. 259 
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the real world and employ this in the risk-neutral world. For every time step in the binomial model, 

the CET1 rate will either be affected by the up- or down-factor resulting in a new set of up and 

down nodes. By going up in the first timestep and afterward going down in the second time step 

results in the udS node. The similar CET1 ratio will be reached by first going down and the up on 

the second step ending up in duS. To further clarify, at time step 12 there will be thirteen different 

nodes in total, hence thirteen different potential levels for the CET1 ratio. Another feature to be 

aware of when using a binomial model is that the nodes in the center have a higher chance for the 

CET1 ratio to end up in, as these nodes have the highest number of paths leading to it. The outer 

nodes, however, are the least likely ones for the CET1 ratio to end up in, as they have only one path 

leading to this node. This feature does show one of the shortcomings of the binomial framework 

since the model can’t capture shocks in the CET1 ratio on a short time frame. For instance, if the 

CET1 ratio were to drop 3% during the first six months of 2016, this event can’t be captured in a 

traditional binomial framework, since ending up in one of the extreme outlying nodes, the CET1 

ratio has to be at time T = 12. The model does, however, provide a certain range, which more or 

less encapsulates the area in which the CET1 ratio is most likely to move within not accounting for 

sudden shocks. 

 

8.1.1 Binominal modeling 
Having covered the theoretical background for the binomial framework, we will now continue the 

modeling of the CET1 ratio. Based off from the numbers calculated in the previous section we now 

know the following: 

                 ! = 3, ! = 12   ∆! = 0,25 

! = 1,048, ! = 0,954 

!"##$%& !"#1 !"#$% = 11,4%, 
  !"#$$%" !"#"! = 7% 

!"#$ !"## !"#$ = 0,01% 

!"#$%$&'&() !" !"#$! !" = 48,85% 

 

When the pricing is implemented, we need to make further assumptions regarding the expected 

future cash flow of the CoCo bond. In Figure 17 below one can see a depiction of the binominal 

grid based on the parameter stated above. 



A	PRACTICAL	INSIGHT	INTO	THE	WORLD	OF	COCO	BONDS	 	 68	
	

 
Figure 17: The binomial grid depicting Barclays CET1 ratio. The figure illustrates the quarterly movements of Barclays CET1 

ratio,in a binomial grid for a period of three yers. Own Illustration - Data Source: Own calculations based on data from BankScope - 

Bureau van Dijk, 2016 

 

For the sake of intuition, the cells that contain a CET1 ratio above 7% are colored green to indicate 

the trigger level has yet to be breached. In case the CET1 ratio moves below 7% the cells will be 

colored red, and the value of the CET1 ratio set equal to zero, as the CoCo series thus have been 

definitively converted, and further movements in the CET1 ratio will have no further relevance. In 

the grid depicted above, the CET1 ratio only moves below 7% in one of the scenarios during the 

third year (11 time steps), as the lowest node at time N = 12 can only be reached by converting at 

time N = 11. Given the current CET1 level of 11,4% and the u and d factors calculated from the 

historical volatility of Barclays CET1 ratio, the model predicts almost no probability of a trigger 

event to occur within the next three years. Although the likelihood of a trigger event from a 

practical standpoint is perhaps small, the near complete neglecting of such an event to occur is 

perhaps not well suited for pricing the CoCo bond. When a trigger event almost never occurs in the 

model, the model will not capture the potential value reduction of the CoCo bond in case of a 

trigger event very well. Therefore, the model will not contain any significant conversion risk. To 

further illustrate the models optimistic outlook, a Monte Carlo simulation with 10.000 repetitions 

has been conducted with similar properties to the binomial model illustrated above. The simulation 
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is a time string of 12-timesteps with the same parameters of u = 1,048, d = 0,954 and the probability 

of going up equal to 48,85%. Furthermore, the model has been set to adjust the CET1 ratio equal to 

zero and remain at this level, should the level move below 7%. This feature makes a clear indicator 

for the conversion of the CoCo bond. The formula for each time step can be seen below: 

!"#1! < 7% ↔ !"#!!! = 0  
!"ℎ!"#$%!:!"#1!!! = (!"#1! ∗ 1,048 ↔ !"# ≥ (1− 48,85%),!"ℎ!"#$%!: !"#1! ∗ 0,954) 

 

The simulation is done through VBA, which the code for this simulation can be seen in Appendix 

13. In the formula above Rnd is a randomly generated number between 0 and 1. The first feature of 

this formula is the trigger event in which the CET1 ratio falls below 7%. In this case, the CET1 

ratio in the same time step receives a value of 0%, as the CoCo bond has been triggered and has 

undergone a conversion, all else being equal. The simulation was done for 10.000-time trails of the 

CET1 ratio, and the results are the CET1 value at time n = 12 (three years). The distribution of the 

results is depicted in Figure 18. 

As indicated from the table above the likelihood of a conversion is fairly small. A similar result can 

be observed from the graph below. The simulations do almost never results in any trigger event, as 

only 0,05% of the observed values has moved below 7%. 

 

 
Figure 18: The distribution of the CET1 ratio, based of 10.000 simulation from the pure binomial model with N = 12. The 

figure illustrates the quarterly movements of Barclays CET1 ratio,in a binomial grid for a period of three years. Own calculations in 

Excel, see Appendix 13 
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When looking at the distribution from the 10.000 simulations, it is clear that it has similar traits to a 

normal distribution, with skewness and kurtosis somewhat close to zero. The positive skewness is 

mainly due to the probability of 48,85% for an upward movement, meaning that the distribution is 

not perfectly symmetrical.  

!"#$%#&& = ! ! − !
!

!
  

!"#$%&'& = ! ! − ! !

! ! − ! ! !
123 

 

X being a randomly generated CET1 ratio, µ being the mean, σ is the standard deviation, and E is 

the expectation operator. The properties of this distribution can be seen in Table 6 at the end of the 

binomial section. 

Although the traditional binomial model has multiple applications, we believe that a less optimistic 

approach is necessary fully to capture the conversion risk within a short time frame of three years. 

To illustrate how the exposure towards the conversion risk changes as the timeframe expands, an 

additional simulation was conducted for 50-time steps (12,5 years). As the time frame expands so 

does the binomial grid, leaving a larger red area in which the CET1 ratio can reach a level below 

7%. Properties can be seen in Table 7 at the end of the binomial section, and the figure 19 below, 

depicts distribution for the simulations of the same model for N = 50. 

 
Figure 19: The distribution of the CET1 ratio, based on 10.000 simulations from the pure binomial model with N = 50. The 

figure illustrates the quarterly movements of Barclays CET1 ratio, in a binomial grid for three years. Own calculations in Excel, see 

Appendix 14 

																																																								
123 Hull, 2012, page. 809 



A	PRACTICAL	INSIGHT	INTO	THE	WORLD	OF	COCO	BONDS	 	 71	
	

As can be seen from the Figure 19, the distribution is no longer similar to a normal distribution. The 

cause of this is the incorporated trigger event, which at any point in time immediately translates a 

CET1 ratio below 7% to a constant numerical value of 0%. This effect creates a heavy tail in the 

distribution, as 12% of the 10.000 simulations resulted in a trigger event somewhere along the 50-

time steps. Whether or not this distribution is a realistic estimate of the likelihood of the CoCo bond 

triggering within the next 12,5 years is perhaps up for debate. So the conclusion we draw from these 

two simulations is that the pure binomial setting yields a too optimistic image of the risk embedded 

in the COCO bond. However, over a longer timeframe the model loses its reliability, as the trigger 

event starts to weigh too heavily in the simulated distribution. We will in the following sections 

only employ the models on a three-year period. 

8.2 Adjusted binomial analysis 
 
8.2.1 The Mean reverting- & averting setup 
An alternate approach to the binomial modeling is by using the framework by Nelson & 

Ramaswamy from 1990.124 The framework is based on a pure binomial model, which makes it well 

suited as an expansion to the framework introduced above. The general form of the differential 

equation of a stochastic process is given by !" = ! !, ! !" +  ! !, ! !", and the model used at 

hand is given by the following: 

 

!"#!! = !" −+ ∆! ∗ ! !, !       (!"#$ !"#$!$%&) 

!! ≡ 1 2+ 1 2 ∗ ∆! ∗ ! !, !
! !, !          (!" !"#$%$&'&()) 

1− !!                                                     (!"#$ !"#$%$&'&()) 
 

In this model the following restrictions will be applied: !!cen not assume values lower than 0 nor 

greater than 1. 

! ≡
1
2+

1
2 ∗

! !, !
! !, !
0
1

     !" ! ≥ 0 !"# !! ≤ 1

     !" ! < 0,!!!" !"#$%&"'
     !" ! > 0,!!!" !"#$%&"'

 

 

The parameters of the above-mentioned process is determined as such: 

! !, ! = ! !"# − !"#!  
																																																								
124 Nelson & Ramaswamy, 1990 
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! !, ! = ! 

 

Where η is the reversion speed and is for sake of simplicity kept constant at a value of 0,5, σ is the 

empirical volatility of the CET1 ratio and !"# is the long term average of the CET1 ratio. The 

volatility and mean of the CET1 ratio will be taken from the previous abovementioned results, as 

!"# = 11,4%125 and σ = 0,97% (percentage points). 

First, one needs to setup a new binomial grid with the up mentioned above- and down factors. As 

the first CET1 ratio is 11,4% at time = 0 we get the following: 

 

 
Figure 20: The reverting binomial grid is depicting Barclays CET1 ratio. The figure illustrates the quarterly movements of 

Barclays CET1 ratio, in a binomial grid for three years. Own Illustration - Data Source: Own calculations based on data from 

BankScope - Bureau van Dijk, 2016 

 

Compared to the binomial grid of the pure framework, the conversion can now potentially occur at 

time = 10. To employ the framework one also needs to construct a grid of a-values and 

probabilities, as can be seen in Appendix 1 and 2: 

																																																								
125 See table 6, the mean from the 3-year frame was selected, as the results from the 12,5 year model is deem as less 
than reliable 
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11,9% 11,9% 11,9% 11,9% 11,9% 11,9%
11,4% 11,4% 11,4% 11,4% 11,4% 11,4% 11,4%

10,9% 10,9% 10,9% 10,9% 10,9% 10,9%
10,4% 10,4% 10,4% 10,4% 10,4% 10,4%

9,9% 9,9% 9,9% 9,9% 9,9%
9,5% 9,5% 9,5% 9,5% 9,5%

9,0% 9,0% 9,0% 9,0%
8,5% 8,5% 8,5% 8,5%

8,0% 8,0% 8,0%
7,5% 7,5% 7,5%

7,0% 7,0%
6,6% 6,6%

6,1%
5,6%
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Due to the mean reverting nature of the framework the likelihood of up movement increases in the 

lower nodes of the grid, similar will the likelihood of a down movement in the upper part of the 

grid. We will in this thesis introduce an averting a grid, which will increase the likelihood of a 

downward movement in the lower half of the grid. To do this we introduce a second type alpha 

value (advertising) with the following properties: 

!!"#$%&'( !, ! = ! !"#! − !"#  

This property essentially ensures as the CET1 ratios start to diminish when the CETt becomes 

smaller than the long-term average of the model. Thus, the probability of an up movement 

decreases in both the lower- and upper half of the grid. This setup provides an overall downward 

movement in the model. In Appendix 3 and 4 the a and probability grid are depicted respectively. 

As seen from the probability grid in Appendix 4, the likelihood of an up movement from the highest 

node at time steps 9 is impossible preventing the CET1 ratio from reaching the highest values at 

time = 12. Also, if the CET1 reaches the lowest node at time N = 8 of 7,5%, the CET1 ratio will not 

be able to move up again – eventually moving below the 7% level and activating the trigger event. 

One thing to note is that these figures will change if the aversion/reversion speed changes (η). A 

simulation of 10.000 repetitions has been conducted in VBA126, yielding 10.000 possible CET1 

ratios with the reversion/aversion framework and a reversion/aversion speed of η = 0,5. As can be 

seen from both the skewness measure in Table 6 and the depicted distribution below, there is has a 

clear left skewness in the distribution that is also to be expected with most of the probability mass 

around or below the average. All CET1 ratios that have obtained a value below the trigger level of 

7% have immediately been set equal to zero from the moment of the trigger event, effectively 

excluding the probability of CET1 recovering later on. The model has yielded a probability of 4,4% 

for a trigger event to occur during the three-year period. The properties of the distribution can be 

seen in Table 6 at the end of this section. 

 

 

 

 

 

 

 

																																																								
126 See Appendix 8 
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Figure 21: The distribution of the CET1 ratio, based on 10.000 

simulations from the reverting/averting binomial model with N = 12 and 

η= 0,5. The figure illustrates the distribution of Barclays CET1 ratio after a 

three-year period, in a reverting/averting binomial model. Own calculations in 

Excel, see Appendix 15 

 

Figure 22: The expected cash flow generated by the reverting/averting binomial with η = 0,5. The figure illustrates the thirteen 

different scenarios for the Barclays CET1 ratio, and what kind of cash flow each node produces. Own calculations in Excel 

 

This outlook is less optimistic compared to that of the pure binomial model, with a higher 

probability of conversion but at the same time, there is a clear limit to how high the CET ratio can 

become. This model provides a perhaps more realistic outlook of how the CET1 ratio of Barclays is 

to behave. 

To employ the model in a pricing context, it is thus necessary to make an estimate of how the future 

cash flow of the CoCo bond would look like three years into the future. One has to consider each of 

the thirteen different nodes at time n = 12. For sake of simplicity we make the following 

assumptions regarding the two possible scenarios: 

 

(Green nodes) CET1 ratio > Crit à CoCo bond pays coupons until the first all date 

 (Red nodes) CET1 ratio < 7% à CoCo bond converts into Equity àValue of equity equal to 

expected conversion price of 1,99 EUR 

 

Assuming that the binominal model begins at the beginning of 2016, then at time n = 12 it would be 

at the end of 2018. As the Call date is in December of 2020, we assume that there are approximately 

two years of coupon payments until the first call date. Although the CoCo bond could potentially 

12 Cash	Flow
17,2% Bond	+	Coupons 118,00									

16,3% Bond	+	Coupons 118,00									

15,3% Bond	+	Coupons 118,00									

14,3% Bond	+	Coupons 118,00									

13,3% Bond	+	Coupons 118,00									

12,4% Bond	+	Coupons 118,00									

11,4% Bond	+	Coupons 118,00									

10,4% Bond	+	Coupons 118,00									

9,5% Bond	+	Coupons 118,00									

8,5% Bond	+	Coupons 118,00									

7,5% Bond	+	Coupons 118,00									

6,6% Equity/Writedown 1,99													

5,6% Equity/Writedown 1,99													
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still exist after the first call date, we assume that whatever floating EURIBOR 5-Year Mid Swap 

rate coupon127 will be paid after the call date, has little to no weight in the model. This assumption 

is based on the fact that the issuer can potentially decide to call the bond on the call date, thereby 

terminating the CoCo bond along with any potential future cash flow. The cash flow expected to be 

paid at time N = 2, and will consist of two years of coupons (8% p.a.) along with another quarterly 

coupon of 2% as N = 12 marks the end of the year 2018, the numerical bond value (100 EUR) is 

also included. If the CET1 ratio lies below the trigger level of 7%, then the conversion will occur 

transforming a CoCo bond into equity with a fixed conversion price of 1,99 EUR128. Hence, a 

conversion will, all else equal result in a significant reduction of the investors investment. It is not 

outside the realm of possibility that the equity price will continue to drop after a conversion has 

occurred decreasing the investors share value even further, however since the conversion results in 

a nearly complete reduction of the CoCo bond value, we will use the conversion price of 1,99 EUR 

in the pricing calculations.  Although at time N = 12 there is still two years until the first call date, 

with another two years for the CET1 ratio to move below the trigger level. Therefore, we will make 

the assumption that from time N = 12 and onward, the CET1 ratio will remain constant until the call 

date. The reason for not expanding the binomial model for another two years, is due to the model 

starts to show its weakness when the time frame expands, and the potential trigger event will start to 

have much greater weight in the simulated distribution. In the figure 22 to the above left on can see 

the various thirteen scenarios for the CET1 ratio and the corresponding expected cash flow, which 

the CoCo bond will yield at such time. To make an assessment of the current CoCo bond price we 

will calculate the cash flow backward through a similar grid until time n = 0. In each step, the cash 

flows will be based on the two possible outcomes in the two possible future steps based off from 

their respected probability while discounted with the 3-month calculated interest rate. The formulas 

for these calculations can be seen below. 

!"!! = !"! ∗ ∆! = 0,01% ∗ 0,25 = 0,005%129 

 

Rf3m being the 3-month risk-free interest based on the current generic risk-free interest. 

!"!"#$%&'! =
!"!"#$%&'!!!! ∗ !(!,!!!) + !"!"#$%&'!!!! ∗ 1− !(!,!!!)

1+ !"!!
130 

																																																								
127 Barclays Plc, 2013, p. 1 
128 Barclays Plc, 2013, p. 13 
129 Hull, 2012, page. 78 
130 Hull, 2012, page. 256 
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p(x,t) being the probability of going up in the Nelson & Ramaswamy framework. One also has to 

recall the interest rate, which will be paid to the holder of the CoCo bond during the three-year 

period of the model. We have further included a quarterly interest payment from the CoCo (2%) at 

every time step from N = 1 to N = 11. At time N = 12, the cash flow already contains the interest 

payment for that last quarter. We make the assumption, however, that if the corresponding nodes in 

the binominal grids are not green (red), then the interest payment will be excluded. Thus, at time N 

= 4, all nodes are green, and interest is paid in any scenario. At time N = 10 however the lowest 

node pays no interest rate, as the CET1 ratio has moved below the trigger level. We base the 

calculations on the assumption that paid out coupons are not reinvested in similar CoCo bonds. Due 

to the current day extremely low-risk free interest rate, we assume that the interest on interest effect 

has little to no relevance for the CoCo price itself. Hence, the interest on interest rate is thereby 

excluded from the framework. 

!"#1! ≤ 7% ↔ !"!"#$%&'! =
!"!"#$%&!!!!! ∗ !(!,!!!) + !"!"#$%&'!!!! ∗ 1− !(!,!!!)

1+ !"!!
 

!"#1! > 7% ↔ !"!"#$%&'!

= !"!"#$%&'!!!! ∗ !(!,!!!) + !"!"#$%&'!!!! ∗ 1− !(!,!!!)
1+ !"!!

+ (100 ∗ 2%) 

The pricing grid is shown below, to provide the reader with the intuition of how it’s done.  

 
Figure 23: The expected Barclays CoCo bonds price generated by the reverting/averting binomial with η = 0,5. The figure 

illustrates the discounted cash flow based of the for the Barclays CET1 ratio - Data Source: Own calculations in Excel 

 

0 1 2 3 4 5 6 7 8 9 10 11 12
118,00											

119,99											
121,98											 118,00											

123,98											 119,99											
125,97											 121,98											 118,00											

127,97											 123,98											 119,99											
129,96											 125,97											 121,98											 118,00											

131,95											 127,97											 123,98											 119,99											
133,95											 129,96											 125,97											 121,98											 118,00											

135,94											 131,95											 127,97											 123,98											 119,99											
137,93											 133,95											 129,96											 125,97											 121,98											 118,00											

134,69											 135,94											 131,95											 127,97											 123,98											 119,99											
117,87																 128,18											 133,95											 129,96											 125,97											 121,98											 118,00											

102,71											 117,39											 131,95											 127,97											 123,98											 119,99											
81,49													 102,42											 129,96											 125,97											 121,98											 118,00											

59,16													 83,50													 127,97											 123,98											 119,99											
38,97													 62,03													 125,97											 121,98											 118,00											

23,53													 40,39													 123,98											 119,99											
13,72													 21,50													 121,98											 118,00											

8,56															 7,99															 119,99											
5,99															 5,99															 118,00											

3,99															 3,99															
1,99															 1,99															

1,99															
1,99															



A	PRACTICAL	INSIGHT	INTO	THE	WORLD	OF	COCO	BONDS	 	 77	
	

The calculated price of the CoCo bond at time N = 0, which is equivalent to January 2, 2016 is 

117,87 EUR. When comparing to the actual price of Barclay’s CoCo bond in January 2, 2016, there 

is a clear difference, as the actual price was 108,69 EUR.131 The model has thereby overestimated 

the CoCo bonds value by 9,18 EUR. The CoCo price has in fact been fluctuating quite a lot during 

the first four months of 2016, so predicting a price of something that volatile can indeed be difficult. 

Still considering that the highest price level the CoCo bond has had since its issuance was 113,59 

EUR during June 2014, then the binomial model has clearly overestimated either the cash flow of 

the CoCo bond or the markets expectations to the CoCo bond. 132 

 
Figure 24: The Barclays CoCo bonds price illustrated. For any information about the CoCo bond please see Barclays Plc, 2013  - 

Data Source: Bloomberg, ISIN code=XS1002801758 

 

One thing to note was that in the previous calculation the reversion/aversion speed (η) were set to 

an initial level of 0,5 without any empirical evidence for this level. To adjust the model to that of 

the market price we adjust the η so the model calculates a CoCo price of 108,69 EUR. By doing so, 

one gets a new set of a-values, probabilities and a probability distribution for CET1. By re-

calculating these parameters, we will assume that this new distribution is the implied distribution 

seen from the investor’s point of view. 

Implicitly by setting the η equal to a value of 0,6216 one obtains a CoCo price of 108,69, as can be 

seen in Appendix 6. The underlying set of probabilities of up movements can similarly be seen in 

the grid in Appendix 5. 

																																																								
131 Bloomberg, 2016 
132 Bloomberg, 2016 
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The probability distribution, which is again derived from 10.000 simulations, is shown in the Figure 

25 below. Most notably, the likelihood of a trigger event has increased from 4,4% to 7,7%; 

therefore, the investors view on the likelihood of a trigger event should be higher than the initial 

“guess” of the previous distribution. Also, a larger part of the probability mass is now located below 

the initial level of CET1 compared to the previously simulated distribution. The properties of this 

distribution can be seen in Table 6. 

 
Figure 25: The distribution of the CET1 ratio, based on 10.000 simulations from the reverting/averting binomial model with 

N = 12 and η = 0,6216. The figure illustrates the distribution of Barclays CET1 ratio for a three-year period, in a reverting/averting 

binomial model. Own calculations in Excel, see Appendix 15 

 

Although with the adjusted reversion/aversion model one can get the exact price of the CoCo bond, 

it is still important to consider whether the grid for the movements of the CET1 ratio is itself 

realistic. In the case of the CET1 grid used above, the grid can’t emulate any sudden large changes 

in the CET1 ratio on a short time frame. For instance, a drop from 11,4% to 9,0% would require a 

downward movement for five consecutive time steps. Although the binominal setup has some 

inherent limitations, we will in the following try to emulate a potentially more fluctuating CET1 by 

introducing a few new parameters.  

 

8.2.2 The Critical Limit setup 
To provide a more fluctuating picture of the CET1 ratios future development, we introduce a few 

more factors to the binomial model. We move away from the framework of Nelson & 
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Ramaswamy133, and instead, we use the pure binomial model as the basis. Both of these two new 

factors will help create an accelerated downward movement in the binominal grid when the CET1 

ratio moves closer to the before mentioned trigger level. The assumption behind these new factors 

is based on the CET1 ratio becoming more volatile when approaching the trigger level. After 

having discussed the mechanics of the CET1 ratio with the leading expert on CoCo bonds in 

Nordea Markets, Morten Heiner Pedersen, Chief Analyst & Global Credit Strategist, his opinion 

was, that an assumption of having an increased volatility in the CET1 ratio under stressful 

conditions, is a fairly safe assumption to make. The first of the two new factors will be referred to 

as the Critical level (Crit), which is a level if moved below by the CET1 ratio will change u- and d-

factors of the binomial model hence increasing the volatility. The second factor is as implied, the 

amount of change done to the up- and down factors when the CET1 moves below the Critical level. 

This factor will be referred to as the Amplifier (Amp). When implementing the following factors 

into the framework of the first binomial section, we get the following: 

 

!"#1! < 7% ↔ !"#!!! = 0  
!"#1! < !"#! ↔ !"#!!! = 

(!"#1! ∗ (
1,048
!"# ) ↔ !"# ≥ (1− 48,85%),!"ℎ!"#$%!: !"#1! ∗ (0,954 ∗�!") 

!"ℎ!"#$%!:!"#1!!! = (!"#1! ∗ 1,048 ↔ !"# ≥ 50,15%,!"ℎ!"#$%!: !"#1! ∗ 0,954) 
 

Next step is to insert a number for both Crit and Amp, which can reflect a realistic scenario for the 

CET1 ratio. Since both the Crit and Amp are both values, which is not based directly on any 

empirical evidence, one has to choose values, which do not make any radical changes to the original 

model. The Crit level will be set at a level of 9,0%, so if the CET1 ratio were to drop below this 

level, the Amp factor would affect u- and d factors, as seen in the formula above. The reason that 

the Crit level was set to 9% is that Barclays CET1 ratio has not moved below 9% in the past four 

years. Although in 2013 the bank’s ratio was at its lowest level at 9,09%, still if the 9% level were 

to become breached, there would be less than 200 bps between the CET1 level and the trigger level. 

We make the assumption that in this range (7% - 9%), the bank will show signs of insufficient 

liquidity, making the magnitude of further decreases higher. The second factor Amp is perhaps the 

most difficult to find empirical evidence for, as it amplifies both the upward and downward 

																																																								
133	Nelson & Ramaswamy, 1990	
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movement factors when the CET1 ratio is below the Crit level, and as such can have a huge effect 

on the development of the CET1. For this factor, a minor effect will be implemented by setting the 

Amp equal to 0,95, which makes a slight increase to the u-factor equal to 1,053 and a slight drop to 

the down-factor equal to 0,95. Although there will be both a similarly amplified upward and 

downward effect, the upward effect will be capped, since if the CET1 ratio were to move above the 

Crit level, then u- and d-factors would return to the original values. 

!"#1! < 7% ↔ !"#!!! = 0  
!"#1! < 9% ↔ !"#!!! = (!"#1! ∗ 1,103 ↔ !"# ≥ (1− 48,85%,!"ℎ!"#$%!: !"#1! ∗ 0,906) 
!"ℎ!"#$%!:!"#1!!! = (!"#1! ∗ 1,048 ↔ !"# ≥ (1− 48,85%,!"ℎ!"#$%!: !"#1! ∗ 0,954) 

 

The intuition behind this modification of the binomial framework is based on the escalating nature 

of financial distress. Assuming the a reduced CET1 ratio is due to a reduction in the value of the 

Tier 1 Capital, then the “Death Spiral Effect”134 could become a derived effect of such an event. 

Assuming that a significant drop in the CET1 ratio is either caused by a drop in retained earnings 

(Tier 1 Capital reduction) or an increase in RWA (Riskier loan portfolio). The reduction in the 

capital ratio can have further derived repercussions for the CoCo issuing bank. A reduction in the 

capital ratio can further evoke the mistrust among investors. Thus, a further drop in the equity price 

can easily become a reality in the short run. In the wake of either a significantly reduction of the 

Tier 1 Capital or an increase in RWA, a downgrading of the bank’s credit ratings becomes likely. 

This can escalate the banks distress since lending rates will start to climb, making funding more 

expensive for the bank. This accelerated downward effect previously referred to as the “Death 

Spiral Effect”, can partly be seen from what happened to Deutsche Bank from March to June of 

2015, which resulted in a lowering of the bank’s credit rating.135 This chain of events was 

previously elaborated upon in the introduction section. 

Below in Figure 26 is shown the binomial tree with the updated framework implemented. One thing 

to note is that the red nodes have emerged earlier in the model. Another feature is the yellow nodes 

that are the CET1 levels that are below the Crit level and above the trigger level of 7%. To add 

another dimension to the model the yellow nodes results in no coupons paid. This feature is added 

																																																								
134 Watkins, 2012 
135 Lequeu, 2016 
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to the model to reflect the risk also embedded in the CoCo bond, as issuers can choose not to pay 

coupons without any direct consequences, all else being equal.136 

 
Figure 26: The critical limit binomial grid is depicting Barclays CET1 ratio, with Crit = 9,0% and Amp = 0,95. The figure 

illustrates the quarterly movements of Barclays CET1 ratio, in a binomial grid for three years. Data Source: Own calculations based 

on data from BankScope - Bureau van Dijk, 2016 

 

To further illustrate the probability of ending up in a trigger event a simulation of 10.000 repetitions 

has been made, with properties and distribution shown in Figure 27 below. 

 

 

																																																								
136 Barclays Plc, 2013, page 1: ”the terms of the Securities provide that interest on the Securities will be due and payable only at the 
sole discretion of the Issuer, and the Issuer shall have sole and absolute discretion at all times and for any reason to cancel (in whole 
or in part) any interest payment that would otherwise be payable on any interest payment date”  

0 1 2 3 4 5 6 7 8 9 10 11 12
20,0% Bond	+	Coupons

19,1%
18,2% 18,2% Bond	+	Coupons

17,4% 17,4%
16,6% 16,6% 16,6% Bond	+	Coupons

15,8% 15,8% 15,8%
15,1% 15,1% 15,1% 15,1% Bond	+	Coupons

14,4% 14,4% 14,4% 14,4%
13,8% 13,8% 13,8% 13,8% 13,8% Bond	+	Coupons

13,1% 13,1% 13,1% 13,1% 13,1%
12,5% 12,5% 12,5% 12,5% 12,5% 12,5% Bond	+	Coupons

11,9% 11,9% 11,9% 11,9% 11,9% 11,9%
11,4% 11,4% 11,4% 11,4% 11,4% 11,4% 11,4% Bond	+	Coupons

10,9% 10,9% 10,9% 10,9% 10,9% 10,9%
10,4% 10,4% 10,4% 10,4% 10,4% 10,4% Bond	+	Coupons

9,9% 9,9% 9,9% 9,9% 9,9%
9,4% 9,4% 9,4% 9,4% 9,4% Bond	+	Coupons

9,0% 9,0% 9,0% 9,0%
8,2% 8,2% 8,2% 8,2% Bond	-	Coupons

7,4% 7,4% 7,4%
0,0% 0,0% 0,0% Equity/Writedown

0,0% 0,0%
0,0% 0,0% Equity/Writedown

0,0%
0,0% Equity/Writedown
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Figure 27: The distribution of the CET1 ratio, based on 10.000 simulations from the critical limit binomial model with N = 12 

and Crit = 9,0% and Amp = 0,95. The figure illustrates the distribution of Barclays CET1 ratio for a three-year period, in a Critical 

Limit binomial model. Data Source: Own calculations in Excel, see Appendix 13 

 

The distribution now has more weight in the 0% area compared to the original model, as there is a 

2,2% probability for the trigger event to occur during the three-year period. Further, there is 4,9% 

probability that the CET1 level is between 7% and 9% which with the assumptions embedded in the 

model, results in the absence of coupon payments at time N = 12 and onward. Obviously, the 

downward effect incorporated into the model has increased the likelihood of a trigger event and 

absent coupon payments – further adjustments can be made to both the Crit and Amp further to 

change the outlook of the probability for both the conversion risk and credit risk. In the following 

section, we will use the binomial results to generate a pricing projection, which will be discounted 

backward through the binominal grid to yield an estimate for the bonds present value – this value 

will again be compared to the actual price that can be observed in the market. Similar to the 

previous section the following assumptions are made about the future cash flow: 

(Green nodes) CET1 ratio > Crit à CoCo bond pays coupons until first call date 

(Yellow nodes) 7% < CET1 ratio < Crit à CoCo bond pays no coupons until first call date 

(Red nodes) CET1 ratio < 7% à CoCo bond converts into Equity àValue of Equity equal to 

expected conversion price 

 

Similar to the pricing section in the previous section we assume 

the following; The Cash flow expected to be paid will be two 

years of coupons (8%) along with another quarterly coupon of 

2%. As N = 12 marks the end of the year 2018, and the 

numerical bond value (100 EUR). If the CET1 ratio has breached 

the Crit level, then there will be no expected coupon payments. 

Hence, the bond will only have the numerical value of (100 

EUR) at time N = 12.  

 

 
Figure 28: The expected cash flow generated by the Critical limit binomial model 

with Crit = 9,0% and Amp = 0,95. The figure illustrates the thirteen different 

scenarios for the Barclays CET1 ratio, and what kind of cash flow each node produces. 

Own Illustration - Data Source: Own calculations in Excel 

12 Cash	Flow
20,0% Bond	+	Coupons 118,00									

18,2% Bond	+	Coupons 118,00									

16,6% Bond	+	Coupons 118,00									

15,1% Bond	+	Coupons 118,00									

13,8% Bond	+	Coupons 118,00									

12,5% Bond	+	Coupons 118,00									

11,4% Bond	+	Coupons 118,00									

10,4% Bond	+	Coupons 118,00									

9,4% Bond	+	Coupons 118,00									

8,2% Bond	-	Coupons 100,00									

0,0% Equity/Writedown 1,99													

0,0% Equity/Writedown 1,99													

0,0% Equity/Writedown 1,99													
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If the CET1 ratio lies below the trigger level of 7%, then the conversion will occur transforming a 

CoCo bond into equity with a fixed conversion price of 1,99 EUR137. Although at time N = 12 there 

is still two years until the call date, with another two years for the CET1 ratio to move below both 

Crit- and the trigger level. Therefore, we will make the same assumption as in the previous 

framework, that the CET1 ratio will remain constant until the call date. In the figure to the left on 

can see the various thirteen scenarios for theCET1 ratio and the corresponding expected cash flow, 

which the CoCo bond will yield at such time. To make an assessment of the current CoCo bond 

price we will again calculate the cash flow backward through a similar grid until time N = 0. In 

each step, the cash flows will be based on the two possible outcomes in the two possible future 

steps based off from their respected probability while discounted with the 3-mont calculated interest 

rate. The formulas for these calculations can be seen below. 

 

!"!! = !"! ∗ ∆! = 0,01% ∗ 0,25 = 0,005% 

 

Rf3m being the 3-month risk-free interest based off the generic risk-free interest, similar to the 

previous framework. 

 

!"!"#$%&'! =
!"!"#$%&'!!!! ∗ ! + !"!"#$%&'!!!! ∗ 1− !

1+ !"!!
 

 

q being the risk-neutral probability of going up, as this framework is based directly on the pure 

binomial model. One has to recall the interest rate, which will be paid to the holder of the CoCo 

bond. Like previously we have included a quarterly interest payment (2%) at every time step from 

N = 1 to N = 11. At time N = 12, the cash flow already contains the interest payment for that last 

quarter. We make the assumption, however, that if the corresponding nodes in the binominal grids 

are not green (either red or yellow), then the interest payment will be excluded. Thus, at time N = 4 

all nodes are green, and interest is paid in any scenario. At time N = 8 the two lowest nodes pays no 

interest rate, as one of them are in the critical stage were Barclays would no longer pay coupons, 

and in the lowest stage, the CoCo has been converted into equity. Like before we base the 

calculations on the assumption that paid out coupons are not reinvested in similar CoCo bonds. 

Hence as before, the interest on interest effect has no relevance. 

																																																								
137 Barclays, 2016, p. 13 
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The pricing grid can be seen in Appendix 7. 

The calculated price of the CoCo bond at time N = 0, which is equivalent to January 1, 2016 is 

135,75 EUR. When comparing to the actual price of Barclay’s CoCo bond in January 1, 2016, there 

is an even greater deviation compared to the previous model, as the actual price was 108,69 EUR.138 

The model has thereby overestimated the CoCo bonds value by 27,06 EUR. Thus, this Critical-level 

framework has an even greater deviation from the empirical price than the reversion/aversion 

framework. As this binomial framework has overestimated either the Cash flow of the CoCo bond 

or the markets expectations to the Barclays CoCo bond, we will introduce a few further 

adjustments. 

 

8.2.3 Adjusted Critical limit setup 
To make further use of the current binomial model, we will be in the following try to match the 

market price of the Barclays CoCo bond similar to the reversion/aversion section. We adjust the 

binomial model by making a change the Crit-factor. The fact that the model overestimated the cash 

flow of the CoCo bond can perhaps be due to an underestimated conversion risk embedded in the 

CoCo bond. As well as Barclays at any point in time can choose not to pay any interest to the 

bondholders. By adjusting the Crit-factor to a higher level, can perhaps get a better picture of how 

the investors perceive the credit risk embedded into the CoCo bond.  

As we will be making changes to the Crit-factor alone, the main parameter changing will be the 

credit risk – yellow nodes. As there are only thirteen different nodes at time N = 12, and the 

probability remain constant unlike the previous framework; it is not possible to generate a perfect 

price match with the observed price of 108,69. By keeping the Amp factor constant at 0,95, the 

inserted value for Crit-factor will have to be 11,55% which yields the CoCo price closets to the 

market price of 106,87. The pricing grid is depicted in Appendix 8. 

																																																								
138 Bloomberg, 2016 
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Figure 29: The critical limit binomial grid is depicting Barclays CET1 ratio, with Crit = 11,55% and Amp = 0,95. The figure 

illustrates the quarterly movements of Barclays CET1 ratio, in a binomial grid for three years. Data Source: Own calculations based 

on BankScope - Bureau van Dijk, 2016 

According to the model, there would be an almost 50% probability of Barclays not paying coupons 

for the first quarter of 2016, as the down node at time N = 1 has a CET1 ratio below 11,55%. This 

outlook is probably too pessimistic, as Barclays has made no indications about omitting any coupon 

payments so far139. Further, the conversion risk has also become a lot higher (14,7%), which can be 

seen from the distribution in Figure 30 below. It does, however, give one some implicit notion of 

the risk the market asses these bonds to have.  

 

																																																								
139 Bloomberg 2016, ISIN = XS1002801758 – select function to show the cash flow 
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Figure 30: The distribution of the CET1 ratio, based on 10.000 simulations from the critical limit binomial model with N = 12 

and Crit = 11,55% and Amp = 0,95. The figure illustrates the distribution of Barclays CET1 ratio for a three-year period, in a 

Critical Limit binomial model. Data Source: Own calculations in Excel, see Appendix 13 

 

When comparing the two binomial frameworks introduced in this section, one should notice that the 

framework introduced by Nelson & Ramaswamy managed to produce some seemingly realistic 

distributions for the development of the CET1 ratio. Both before and after changing the 

reversion/aversion speed, the model provided an outcome with a cap on high CET1 values along 

with a probable left-tailed distribution. The critical limit model’s initial setup managed to produce 

as seemingly possible but symmetric distribution for the conversion risk, but made a significant 

overestimation of the Coco-bond price. After making adjustments, by setting a higher Crit-factor 

the model produced a CoCo-price closer to that of the market price. This adjustment also resulted in 

a much more divided distribution with a significantly higher probability of conversion risk. As an 

overall conclusion is, that the reversion/aversion model are perhaps the frameworks who best 

captures a realistic movement for the CET1 ratio along with being able to give an exact pricing of 

the CoCo bond.  
 

Table 6 – Distribution properties for the binomial analyses with N = 12.  
The table presents Mean, Skewness, and Kurtosis, Min & Max parameters for the five different binominal analysis with a three-year 

period.  Data Source: Own calculations in Excel 

 
Table 7 – Distribution properties for the binomial analysis with N = 50.  
The table presents Mean, Skewness, and Kurtosis, Min & Max parameters for the binominal analysis with a 12,5-year period. Data 

Source: Own calculations in Excel 

 
 

Model Pure	binomial Avertning/Reverting,	(η	=	0,5) Avertning/Reverting,	(η	=	0,612) Cri t	Factor	=	9% Crit	Factor	=	11,55%

Maks 20,0% 15,3% 14,3% 20,0% 21,1%

Min 0,00% 0,00% 0,00% 0,00% 0,00%

Mean 11,6% 10,4% 9,8% 11,3% 10,2%

Skew 35,2% -223,0% -190,3% 162,2% -117,2%

Kurtos is 73,80% 603,50% 332,70% 678,90% 41,99%

Characteris tics 	for	dis tribution	of	10.000	s imulations .	N	=	12

Pure binomial
Maks 35,2%
Min 0,00%
Mean 11,2%
Skew -0,220
Kurtosis 0,880

Charaetaristics for distribution of 10.000 simulations. N = 50
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Most CoCo bonds incurred a significant price-drop in February 2016 followed only by a mild 

recovery. This volatile nature of the CoCo-bond prices can be difficult to predict based on changes 

in the CET1 ratio alone. In short, to capture the true risk parameters one need to look beyond the 

potential changes of the CET1 ratio, which has been the sole explanatory parameter so far. In the 

following section, we will conduct a statistical analysis to find any relation between the yield spread 

of several CoCo bonds, including the one issued by Barclays, and other potential risk factors. Using 

statistical regression, we will obtain results, which hopefully can give a complete picture as to what 

triggers the market's consensus of the conversion risk of CoCo bonds. 

Part III 

9. Empirical analysis of what drives the CoCo yield spreads 
One would at this time know that hybrid instruments like CoCo bonds combine the traits of both 

fixed income products as well as the features from equity products upon conversion.  

When times are good and before the call date, the CoCo bonds share the exactly same traits as fixed 

coupon bonds, providing investors with a fixed cash flow each year.140 But when things are going 

bad, the bank might end up in a situation where the bonds will be converted into equity, and after 

that it no longer behaves like a bond but is now converted into common equity, and bond investors 

thereby become shareholders.  Therefore, by combing bond and equity features into one financial 

structure could make the valuation more complex as seen in the sections above. 

 

Due to the at issuance original bond features, we would argue that to at least some point the value 

of the bond is sensitive to interest rate movements, as well as reflecting the current credit risk of the 

issuing company. We would also argue that due to the risk of the bond converting into equity, the 

price of the shares plays a particular role and affects the value of the bond, depending on if the 

movement is either up or down.141 The equity price would also serve as a proxy for the true 

conversion risk especially for a market trigger CoCo bond, which is described earlier in this thesis.  

Furthermore, we would argue that the general market volatility has an effect on the value of the 

CoCo bond. The reason for this is that volatility tends to cluster, meaning that in periods of high 

																																																								
140	Avdjiev, Kartasheva, & Bogdanova, Sep 2013	
141	Maes & Scoutens, 2012	
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volatility an investor should be expecting that this period would be followed by another period of 

high volatility, a vice versa in times of low volatility. A similar trend can be seen in the wake of the 

CoCo prices drop after February 9, 2016, the price levels has become much more volatile.142 We, 

therefore, include the VIX index as a proxy for the describing the overall panic in the markets. 

 
Figure 31: Yield Spreads of CoCo Bonds. The figures show the time series of our five selected CoCo yield spreads. 

HSBC has issued a AT1 CoCo with a coupon of 5.625%, Banco Santander a AT1 with a coupon of 6.25%, Barclays a AT1 with a 

coupon of 8%, Lloyds a AT1 with a coupon of 6.375% and Royal Bank of Scotland a AT1 with a coupon of 7.5%. A more detailed 

description of the bonds can be found in the Data section later in this part of the thesis. The red circle shows the turmoil at the 

beginning of March 2016. Source: Bloomberg 2016 

The drop in CoCo prices can be seen from Figure 31 above, were the yield spreads are depicted. An 

increase in the yield spread is if all else being equal a sign of the CoCo prices has dropped. 

The panic was related to rumors that Deutsche Bank didn’t have sufficient liquidity to pay the 

interest payment on their EUR 1,5 billion CoCo bond.   

 

One of the reasons for running an empirical statistical analysis is to fully understand which factors 

that potentially could drive the yield spread of the Contingent Convertible bonds. When 

understanding which factors drives the value, the understanding of conversion risk, as well as what 

to possibly look out for, would make the overall assessment of the CoCo value much more 

																																																								
142	Bloomberg, 2016	
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objective, compared to the situation now, where it seems that the valuation is based on comparable 

bonds according to the Nomura survey earlier mentioned.143 

 

9.1 Drivers of CoCo Yields 

In the next section, we will introduce the chosen factors we mean are the primary drivers of the 

CoCo yields.  Based on an intuitive economic reasoning we have selected three elements, which we 

expect to play a role when analyzing what drives the yields. The chosen factors are the following: 

The risk-free rate, Equity price, Senior CDS spread as well as the VIX index.  

9.1.1 Interest Rate Risk: 

As one at this time would know, the CoCo bonds share the features of bonds in periods where the 

financial strength of the company is sufficient, and the bonds are therefore classified as debt 

instruments, and therefore the interest rate payments are tax-deductible. CoCos can be compared to 

other corporate bonds in many situations, and we, therefore, assume that the yields of the CoCo 

bonds will show some degree of sensitivity to the underlying risk-free rate, in the same currency 

and with matched maturities. 

Obviously, we would argue that a change in the matched risk-free rate would have a positive effect 

on the yields, and thereby an adverse effect on the CoCo bond price. The reason for this is that 

when the general interest rate level rises, the price of the bond falls, and due to the inverse 

relationship between price and yield, the yields rise. The economic reasoning behind this is that if 

new bonds were to be issued, the bonds would have a higher coupon, which is why yield of existing 

bonds rise to compensate for this. 

Most of the issued CoCos are designed with a fixed coupon until the first call date, after which the 

coupon often is reset to a floating rate with a fixed spread. We, therefore, choose to apply a generic 

interest rate with a corresponding maturity to the time of the first call date. The generic interest rate 

is calculated by Bloomberg and is comprised of current generic on-the-run government bills, notes, 

and bonds. 144 

																																																								
143	Hughes, 2011	
144 Bloomberg.com, US Generic Govt 5 Year Yield Analysis - USGG5YR, 2016a 
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Figure 32: Comparison of 5Y swaps rate and 5Y generic interest rate. The figure shows the comparison of the USD 5Y Swap 

rate and the 5Y US Generic interest rate, where it clearly shows the difference due to the risk in the additional risk in swap rates, 

compared to the generic rate which is comprised by government bonds. Data Source: Bloomberg (April 16, 2016) 

To justify the selection of a risk free rate, the time series for the 5Y USD Swap rate and the USD 

5Y Generic interest rate has been compared for the last 10 years, as depicted in Figure 32 above. It 

can be seen that the generic rate has been below the swap rate, which usually acts as a proxy for the 

risk-free rate for longer maturities. 

 However, for the last couple of months the two rates have been around the same, and the swap rate 

in periods lower than the generic rate. But that seems like being caused by risk for negative floating 

rates. In the empirical results, we, however, will exclude the factor itself as we will use the yield 

spread as the dependent variable. 

 

9.1.2 Credit Risk: 

CoCo bonds share the feature of corporate bonds in situations where the bank is performing well, 

and one should, therefore, expect the bond to be influenced by the same parameters as the corporate 

bond. Therefore, the yields must depend on the issuer's credit risk. 

As highlighted the credit risk of CoCo bonds is a part of the conversion Risk, as a default usually 

would lead to a conversion of the bonds. As the credit risk is a part of the overall conversion risk, 

the credit risk can't cover all the aspects of risk related to conversion risk, which is why we have 

decided to split the conversion risk into default and pure conversion risk.  We use the senior CDS  

(Credit Default Swap) spreads for the bank, as a proxy for the credit risk related to the issuer, and as 

CDS's are a frequently traded instrument, used to manage credit risks. CDS's are traded with 

different maturities, and will in the empirical analysis be matched with the maturity that has the best 

fit, compared to the first call date of the bond. 
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Intuitively changes in the CDS spread in a positive direction implies that the bank becomes more 

risky. The CDS spread is thus expected to have a positive impact on the yield of the bond, as the 

price is supposed to go down, to compensate for the additional credit risk. 

 

9.1.3 Conversion Risk: 

As one would know, the conversion risk is one of the main risks of CoCo bonds, and can be divided 

into separate components, whereas the credit risk is one, and the pure conversion risk is another 

element.145 The pure conversion risk is the risk that accounts for the additional risk that can't be 

related to the credit risk of the issuer. The pure conversion is as explained earlier, the risk of a 

trigger event happens, and the bond, therefore, gets converted into equity. 

We would argue that the stock of the issuer is an essential component when analyzing the pure 

conversion risk, as the stock price is a key element, because the trigger of most CoCo bonds is 

related to accounting figures, and often the CET1 ratio, which is introduced earlier in this thesis.  

The tier 1 capital is a component of the CET1 ratio, which is why we decide to include the 

historical share price as a proxy for the conversion risk.  The economic intuition is that the share 

price is a product of a fundamental analysis of the company's future cash flows as well as 

expectations to the future outlook of the issuer. We would, therefore, argue that in periods where 

the company has a bright future, and a stable or increasing cash flows the stock price is expected to 

increase, and therefore indicating a lower risk of conversion. As the retained earnings increase so 

will the Core Tier 1 Capital, and thus the CET1 ratio. Whereas in periods with an insecure future, 

share prices are expected to be lower, indicating a higher risk of conversion. 

 

9.1.4 General market volatility: 

Taking into account the overall market environment, where volatility tends to cluster the VIX index 

is included, as a variable to predict how stressed the market is, expressed in volatility. 

The VIX index is the Chicago Board Option Exchange Volatility Index that is an often-used 

indicator of the future volatility. This is calculated from the current implied volatility for a range of 

different strikes.146 Our economic reasoning is that when the volatility is high, investors seeks to 

turn down stocks, and move their investments to more "safe" havens like bonds, and therefore 

increase the demand for bonds, thereby pushing the price up. But as CoCo bonds share the features 

																																																								
145	Avdjiev, Kartasheva, & Bogdanova, Sep 2013	
146 Bloomberg.com, VIX Quote - Chicago Board Options Exchange SPX Volatility Index., 2016b 
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of both bonds and equity, we would expect that in the event of a conversion, the bonds would 

become equity, and therefore an increase in the VIX index would lead to a positive increase in the 

yields, and thereby a lower price of the bond. 

9.2 Data 

We have decided to use five different CoCos, which will briefly be described, in the section below. 

The bonds had been selected from the CoCo bond database at Bloomberg, and this database on 

April 18, 2016, included 270 different CoCo issues. 147 

 

9.2.1 Contingent Convertible Bonds 

In the following empirical study, we have decided to use the following 5 CoCo bonds. 

The bonds have been selected from the current 270 issued, where we have been looking for bonds 

that classified for the AT1 CoCo category, as well as converting into equity upon a trigger event.  

We have also been looking for a European issuer and approximately five years to the first call date. 

The reason for this is that the 5Y CDS spread is the most common used proxy for credit risk, and 

for us to be able to use this, as a variable in the regression, matching the maturities was important.  

A link to the prospectus for each of the issuances can be found as a footnote on the following pages. 

 

9.2.1.1 HSBC 5.625 12/29/2049 148 

HSBC Holdings Plc. Issued an Additional Tier 1 Contingent Convertible Bond on September 17, 

2014, with a principal amount of USD 1.5 billion 5.625%. ISIN code: US404280AR04. The AT1 

CoCo bond is a perpetual bond, without any maturity, a first possible call on January 17, 2020. 

After this date, HSBC will be able to call the bond every five years. Until the first call date, the 

bond pays a fixed interest rate of 5.625% per annum, and after that the sum of 3.626% and the 

applicable (5Y) Mid-Market Swap Rate. Interest will be payable on March 17, and September 17 

each year, and can be canceled any time for any reason by the issuer. 

Under the Basel III framework the trigger is based on the Common Equity Tier 1 ratio, and triggers 

if the ratio comes below 7%, and the conversion is fixed at the time of issuance at $4.355778 per 

conversion share.  The number of shares will be determined at the conversion date by dividing the 

outstanding amount by the conversion price. Minimum settlement amount at issuance was USD 

200.000, and par value is USD 1.000 

																																																								
147	Bloomberg, 2016	
148 HSBC Holdings Plc, 2014 
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9.2.1.2 SANTANDER 6.25 09/11/2049 149 

On September 11, 2013, Banco Santander, S.A issued an EUR 1.5 billion 6.25% Additional Tier 1 

Contingent Convertible Bond. ISIN Code: XS1107291541. The bond classifies as AT1 and is 

thereby perpetual, with a first call date of September 11, 2021. From issuance until the first call 

date, the bond pays a fixed coupon of 6.25% per annum, and after this date the sum of 5.64% and 

the 5Y mid-market swap rate. The bank may elect in its sole and absolute discretion, to cancel 

interest rate payments for any reason.  Interest rate payments are quarterly on March 11, June 11, 

September 11 and December 11.  Under the Basel III framework the trigger is based on the 

Common Equity Tier 1 ratio, and triggers if this falls below 5.125%. 

The conversion price will be higher of, the current market price for one common share, the floor 

price (€5.01) and the nominal value of a common share.  Minimum settlement amount at issuance 

was EUR 100.000.  

 

9.2.1.3 BARC 8 12/15/2049 150 

Barclays Plc. Successfully issued an EUR 1 billion Additional Tier 1 Contingent Convertible Bond 

on December 10, 2013. ISIN: XS1002801758. The bond pays a fixed coupon of 8.0% until the first 

call date on December 15, 2020, after that the bonds pay the sum of 6.75% + the applicable (5Y) 

Mid-Markets Swap rate, and is callable every five years, starting from December 15, 2025  

Interest Rate payments can be canceled at any time, for any reason and are at the sole discretion of 

the Issuer. Interest rate payments are due quarterly, and will be paid out March 15, June 15, 

September 15, December 15.  In a Basel III framework, the bond qualifies for the AT1 category and 

does therefore not have a maturity date.  Furthermore, the trigger is the Common Equity Tier 1 ratio 

and triggers a conversion if the ratio falls below 7%. 

The conversion price is fixed at the time of issuance and is €1.99 per conversion share.  

The minimum denomination at issuance was EUR 200.000 at issuance and EUR 1.000 in excess 

thereof. 

 

																																																								
149 Banco Santander, S.A, 2014 
150 Barclays Plc, 2013 
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9.2.1.4 LLOYDS 6.375 06/27/2049 151 

On March 6, 2014, Lloyds Banking Group plc. Issued a EUR 750 million Additional Tier 1 

Contingent Convertible Bond. ISIN: XS1043545059. The bond qualifies as AT1 under the Basel III 

framework and does therefore not have a maturity date. The bond pays a fixed coupon of 6.375% 

until the first call date on June 27, 2020, where after the interest rate will be the sum of the Mid-

Market Swap rate and 5.29%.  Interest rate payments are cancelable at any time for any reason.  

Under the Basel III, the bonds have a trigger that is based on the Common Equity Tier 1, and 

triggers if the ratio drops below 7.00%.  The conversion price is fixed and subject to certain anti-

dilution adjustment. The conversion price is fixed to EUR 0.78 per conversion share.  The 

minimum denomination at issuance was EUR 200.000, and EUR 1.000 in excess thereof. 

 

9.2.1.5 RBS 7.5 12/29/2049 152 

The Royal Bank of Scotland Group plc. issued a USD 2 billion 7,5% Additional Tier 1 Contingent 

Convertible Bond on August 10, 2015.  ISIN: US780099CJ48. The bond pays a fixed coupon of 

7.5% per annum, until the first call date on August 10, 2020. After this day the bond with pay the 

sum of the prevailing Mid-Market Swap rate (5Y) and 5.80%. Interest Payments are the issuer's 

sole discretion, and can be canceled at any time for any reason. The bond can be called, every 5Y, 

starting from August 10, 2025. The interest payments will happen quarterly, on March 31, June 30, 

September 30 and December 31 each year.  Under the Basel III framework, the bond classifies for 

the AT1 category and does therefore not have a maturity date. The bond is designed with a 

Common Equity Tier 1 ratio trigger, and triggers if the ratio is below 7.00% at any time.  The 

Conversion price is fixed, and shall be $ 3.606, and subject to certain anti-dilution adjustments. The 

minimum denomination at issuance was USD 200.000, and $1.000 in excess thereof. 
Table 8 – Static Data of CoCo Bonds 

The data in the table is the Bloomberg tickers, which can be used to replicate the results we will present during this thesis. The data 

presented is the identifiers to be used in Bloomberg Data Source: Bloomberg 2016  
  HSBC 5.625 SANTAN 6.25 BARC 8 

CoCo HSBC 5.625 12/29/2049 Corp SANTAN 6.25 09/11/2049 REGS Corp BACR 8 12/15/2049 Corp 

Equity HSBA LN Equity SAN SM Equity BARC LN Equity 

CDS HSBC BK CDS EUR SR 5Y D14 Corp GECU5YR Index GECU5YR Index 

Interest Rate USGG5YR Index SANTAN CDS EUR SR 5Y D14 Corp BACR CDS EUR SR 5Y D14 Corp 

Start 10/09/14 03/09/14 04/12/13 

End 15/04/16 15/04/16 15/04/16 

																																																								
151 Lloyds Banking Group Plc, 2014 
152 The Royal Bank of Scotland Group plc, 2015 
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  LLOYDS 6.375 RBS 7.5 

CoCo LLOYDS 6.375 06/27/2049 REGS Corp RBS 7.5 12/29/2049 Corp 

Equity LLOY LN Equity RBS LN Equity 

CDS GECU5YR Index USGG5YR Index 

Interest Rate LLOY CDS EUR SR 5Y D14 Corp RBSPLC CDS EUR SR 5Y D14 Corp 

Start 20/03/14 05/08/15 

End 15/04/16 15/04/16 

 

The data in Table 8 is the selected data identifiers from Bloomberg, which we used as variables in 

our regressions. An explanation of the selected factors can be found in the section above the table.   

 
Table 9 - Descriptive statistics of the daily time series of the selected variables 
In the table below, the descriptive statistics of the raw daily data in levels, presented. 
CoCo YTC is the Yield to Call for the CoCo Bond. Equity is the share price of the bank. CDS is the 5Y Senior CDS 

spread of the Bank. Interest is the Generic 5Y interest rate from Bloomberg, reported in the same currency as the CoCo 

bond. VIX is the VIX index. And Yield Spread is the CoCo Yield to call minus the generic interest rate. 
Panel A-E is the data for each of the 5 CoCos.  Data Source: Bloomberg 2016, Historical Data 
  Panel A) HSBC 5.625 Panel B) SANTANDER 6.25 

Variable CoCo YTC Equity CDS Interest VIX Yield Spread CoCo YTC Equity CDS Interest VIX Yield Spread 

N 419 419 419 419 419 419 424 424 424 424 424 424 

Mean 5,8 559,3 68,4 1,5 17,0 4,2 7,1 5,8 105,7 0,0 17,0 7,1 

St. Dev. 0,8 65,3 22,4 0,2 4,4 0,9 1,0 1,2 29,6 0,2 4,4 1,1 

Min 4,6 416,1 39,1 1,1 11,8 3,0 5,9 3,3 59,0 -0,4 11,8 5,9 

Max 9,7 663,6 153,1 1,8 40,7 8,6 11,1 7,9 202,7 0,3 40,7 11,4 

                          

  Panel C) BARCLAYS 8 Panel D) LLOYDS 6.375 

Variable CoCo YTC Equity CDS Interest VIX Yield Spread CoCo YTC Equity CDS Interest VIX Yield Spread 

N 619 619 619 619 619 619 543 543 543 543 543 543 

Mean 6,7 236,9 72,8 0,2 15,9 6,6 5,5 75,4 62,2 0,1 16,1 5,5 

St. Dev. 0,9 31,4 21,9 0,3 4,1 1,0 0,7 5,7 14,8 0,2 4,3 0,9 

Min 5,4 146,6 43,2 -0,4 10,3 5,1 4,7 55,6 42,8 -0,4 10,3 4,3 

Max 10,4 296,5 154,6 1,0 40,7 10,8 9,3 88,3 122,7 0,7 40,7 9,6 

                          

  Panel E) RBS 7.5             

Variable CoCo YTC Equity CDS Interest VIX Yield Spread             

N 184 184 184 184 184 184             

Mean 7,6 286,2 88,3 1,5 19,3 6,2             

St. Dev. 1,3 42,0 27,9 0,2 5,0 1,5             

Min 6,3 207,0 53,7 1,1 12,2 4,6             

Max 11,1 348,9 146,6 1,8 40,7 9,9             
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From table the descriptive statistics of the daily time series, for the selected variables presented. The 

number of observations ranges from 184 to 619, and all data for the selected six variables are 

presented in levels meaning the prices or rates observed in the market without any change to the 

data.  The longest time series comes from the CoCo bond issued by Barclays, whereas the shortest 

is the bond issued by RBS (Royal Bank of Scotland)  

As the data is presented in levels and across currencies it is difficult to compare the data across 

data. However, comparing the mean of the yield to call, and the coupon of the bonds can tell if the 

bond for longer periods has been trading above or below par. From Panel A, it can be seen that the 

mean of the YTC is above the coupon of 5.625% and therefore indicated that the bond is trading 

below par.  Panel C and D which is Barclays and Lloyds indicated that the bonds historically have 

been trading above par, as the mean yield to call is lower than the coupon.   

Santander and RBS in panel B and E indicate that the bonds historically has been trading below par, 

due to a lower mean yield to call compared to the coupon.    

We do not include any estimation of the autocorrelation for each of the variables, as the data in 

levels will provide information with limited or no use.   

Additional information about the standard deviation, as well as minimum and maximum values can 

likewise be found in table 9  
 

9.3 Non-Stationary time series 
The time series in our regression will be regressed separate on the dependent variable, as well as 

regressed together on the dependent variable in a multiple linear regression. For the results to be 

valid, the time series of each of the input variable has to be stationary. Therefore, the statistical 

property of the series, for factors like mean, the variance should be constant over time. In a plot the 

time series should seem to be constant over time, fluctuating around the mean. If there is a visible 

trend, or seasonality in the data meaning that the series "wander off" the series usually is non-

stationary, and would be handled with care.  Using non-stationary data would lead one to estimated 

coefficients that cannot be validly tested. 

 

Looking at Figure 31, one could argue that the yield spread is a non-stationary time series, and as 

one knows, time series of financial data is usually non-stationary, which also justifies a 

transformation of the data, to first difference. 
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For this reason, we are testing the time series with a Dickey-Fuller (ADS) and a Kwiatkowski-

Phillips-Schmidt-Shin (KPSS) test. This would tell if the time series has a unit root and therefore if 

its stationary or not. In the Table 10 below, the results of the ADF and the KPSS tests are presented.  

 
Table 10 - ADF and KPSS tests for stationary time series 
The table shows the coefficients and p-values for the performed ADF and KPSS tests, from R on the daily data in levels.  
** Indicates that the series seems to have a unit root/ be stationary at a 95% level. A KPSS p-value of 0,010 indicates that the value is 

smaller than the reported value.  Data to tables are calculated in R; the code can be found in Appendix 10  
  Panel A) HSBC 5.625 Panel B) SANTANDER 6.25 Panel C) BARC 8 

Variable ADF p-value KPSS p-value ADF p-value KPSS p-value ADF p-value KPSS p-value 

Equity -2,5254 0,355 7,1766 0,010 -2,4720 0,378 7,4324 0,010 -1,0499 0,931 2,5143 0,010 

IntRate -3,3046 0,070 1,0778 0,010 -1,8342 0,648 4,7553 0,010 -1,9427 0,603 8,4468 0,010 

CDS -2,6767 0,292 6,3656 0,010 -2,9118 0,192 7,1409 0,010 -1,2812 0,883 1,6907 0,010 

VIX -3,5191 0,041** 1,1799 0,010 -3,5141 0,041** 1,2460 0,010 -4,2146 0,01** 2,6692 0,010 

Yield Spread -2,7622 0,255 3,7336 0,010 -1,7120 0,699 5,0417 0,010 -1,7486 0,685 1,7688 0,010 

                          

  Panel D) LLOYDS 6.375 Panel E) RBS 7.5         

Variable ADF p-value KPSS p-value ADF p-value KPSS p-value         

Yield -1,7954 0,665 1,2621 0,010 -1,9302 0,605 2,6857 0,010         

Equity -2,1088 0,532 1,8872 0,010 -2,3513 0,429 4,3775 0,010         

IntRate -2,2938 0,454 6,7203 0,010 -1,6506 0,722 1,4073 0,010         

CDS -1,5548 0,767 1,5364 0,010 -1,7255 0,691 2,3576 0,010         

VIX -3,8353 0,017** 2,4886 0,010 -2,9862 0,164 0,3858 0,083**         

Yield Spread -1,6401 0,731 2,4173 0,010 -1,8471 0,640 2,6079 0,010         

 

As seen from the table above, one could argue that the VIX index seems to be a stationary time 

series, as 4 out of 5 show that the process does not have a unit root, and thereby said to be 

stationary. All of the other time series is non-stationary and can’t, therefore, be used as input in our 

regressions. We, therefore, transform the numbers to first difference compared to currently using 

levels. This would imply losing a single observation, but due to the already small samples, this 

might not be a problem. Furthermore, we have decided to use the CoCo Yield to call spread as the 

dependent variable, meaning that we will take out an explanatory variable. The CoCo “Yield to call 

spread” will be calculated as YTC - Risk-free rate. 

∆!! = !! − !!!! 

In the following, we will use the YTC Spread, Equity, CDS and VIX as variables in our regressions.  
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9.4 Adjusted weekly data – first difference 
Adjusting the time series to first difference, meaning the change in the level from one day to 

another, should make our time series more stationary, as changes are expected not to explode in one 

direction for a longer period, whereas when using levels the trend could "wander off" the whole 

time series. Below is the new time series, where it can be seen that compared to the earlier case, 

where daily data was used; the number of observations has now dropped to a level where the 

number of observations is relatively small. But one the other hand, the time series seems visual to 

be stationary, and therefore we will continue with this.  Looking at the plots, one would see that the 

series are not more or less centered about a mean, and does not have any wild trend or a clustered 

tendency. 

 
Table 11 - Descriptive statistics of weekly first difference data 

The table shows the descriptive statistics of the weekly first difference data. 

YTC spread is the Yield to Call spread for the CoCo Bond, Equity is the share price of the bank, CDS is the 5Y Senior 

CDS spread of the Bank, Interest is the Generic 5Y interest rate from Bloomberg, in the same currency as the CoCo 

bond. Data Source: Bloomberg, Historical Data. Data to tables are calculated in R; the code can be found in Appendix 12 

  Panel A) HSBC 5.625 Panel B) SANTANDER 6.25 Panel C) BARC 8 

Variable YTC Spread Equity CDS VIX YTC Spread Equity CDS VIX YTC Spread Equity CDS VIX 

N 83 83 83 83 84 84 84 84 123 123 123 123 

Mean 0,02 -2,5 0,7 0,004 0,04 -0,05 0,8 0,02 0,02 -0,8 0,2 -0,001 

St. Dev. 0,5 16,5 7,7 3,5 0,4 0,3 10,8 3,5 0,4 8,9 7,2 3,1 

Min -2 -39,7 -28,9 -5,9 -1,8 -1,1 -36,6 -5,9 -1,6 -19,2 -19,6 -5,9 

Max 2,8 32,5 31,1 15,2 1,6 0,6 26,7 15,2 2,2 21,3 39,7 15,2 

ρ (Autocorr, lag=1) -0,267** -0,119 -0,078 -0,189* -0,231** -0,026 -0,057 -0,190* -0,038 -0,166* 0,076 -0,188** 

                          
  Panel D) LLOYDS 6.375 Panel E) RBS 7.5         
Variable YTC Spread Equity CDS VIX YTC Spread Equity CDS VIX         
N 108 108 108 108 36 36 36 36         
Mean 0,03 -0,1 0,2 -0,01 0,1 -3,1 1,3 0,01         
St. Dev. 0,3 2,3 6,2 3,2 0,7 10,4 10,8 4,3         
Min -1,2 -4,7 -16,5 -5,9 -1,6 -19,4 -24,9 -5         
Max 1,9 10,3 28,8 15,2 2,3 23,5 34,7 15,2         
ρ (Autocorr, lag=1) -0,030 0,004 -0,027 -0,193** -0,233 -0,251 0,074 -0,116         
          *p<0,1 **p<0,05 ***p<0,01           
 

From table 11 the descriptive statistics of the weekly first difference data is presented.   

The number of observations ranges from 36 to 108 observations. As CoCo bond is a relatively new 

instrument on the financial markets, the number of observations was expected to be low. However, 
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this might influence the results, and potentially estimate significant coefficients even though they 

are not. The descriptive data for the multiple regressions are weekly first difference, and 

the numbers are hard to interpret, as they illustrate weekly changes in the time series.  

We added the autocorrelation of the variable, by lagging the series one week, and to check if any of 

the time series showed any signs of clustering, where one high value often is followed by another 

high value or vice versa. From table 11 it can be seen that in Panel A that the YTC spread 

has an autocorrelation coefficient, which is significant at a 95% level. The same is the case in Panel 

B.  For these two bonds; there is a significant relationship between the data, which might affect the 

regression results.  The VIX index is also significant for panel A to D, A and B at a 90% level, and 

C and D at a 95% level.  But as volatility tends to cluster, this was somehow expected.  The equity 

time series is only significant in Panel C, at a 90% level.   

The significance in the time series can potentially affect the time series, and the results should, 

therefore, be assessed with this in mind. However, the time series should be perfectly fine in a 

multiple linear regression when this kept in mind.    

 
Table 12 - ADF and KPSS tests for stationary time series 

The table shows the coefficients and p-values for the performed ADF and KPSS tests, from R on the weekly first difference time 

series data. ** Indicates that the series seems to have a unit root/ be stationary at a 95% level. A KPSS p-value of 0,010 indicates that 

the value is smaller than the reported value.  – Data to tables are calculated in R; the code can be found in Appendix 10  
  Panel A) HSBC 5.625 Panel B) SANTANDER 6.25 Panel C) BARC 8 

Variable ADF p-value KPSS p-value ADF p-value KPSS p-value ADF p-value KPSS p-value 

Yield Spread -4,9359 0,01** 0,0419 0,1** -5,6715 0,01** 0,1258 0,1** -6,4271 0,01** 0,1840 0,1** 

Equity -4,2382 0,01** 0,0393 0,1** -4,0121 0,01** 0,0477 0,1** -5,0735 0,01** 0,1735 0,1** 

CDS -5,2927 0,01** 0,0358 0,1** -5,4393 0,01** 0,0494 0,1** -6,7762 0,01** 0,3210 0,1** 

VIX -4,2960 0,01** 0,0431 0,1** -4,2143 0,01** 0,0477 0,1** -5,3682 0,01** 0,0264 0,1** 

                          

  Panel D) LLOYDS 6.375 Panel E) RBS 7.5         

Variable ADF p-value KPSS p-value ADF p-value KPSS p-value         

Yield Spread -6,4271 0,01** 0,1840 0,1** -3,4199 0,070 0,1975 0,1**         

Equity -5,0735 0,01** 0,1735 0,1** -2,4317 0,405 0,0791 0,1**         

CDS -6,7762 0,01** 0,3210 0,1** -2,9053 0,221 0,1599 0,1**         

VIX -5,3682 0,01** 0,0264 0,1** -3,4134 0,071 0,0976 0,1**         
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Furthermore, when taking a quick look at the ADF and KPSS tests in table 12, we now see that 

almost all times series now has a unit root, and therefore expected to be stationary. 

The only variable, which isn't entirely stationary, is the RBS 7.5 - time series. Here one would see 

that none of the ADF p-values are accepted, meaning that the probability of the time series having a 

unit root is less than 95%. One of the reasons for this might be the fact that the series only include 

36 observations, and therefore not enough data to justify a stationary process. 

We’ll let the series stay in our scope, as it could be interesting to see if the reason financial turmoil, 

has affected the CoCo yield significantly, well knowing that the results might be harder to validate.  

 

9.5 Linear Regression Model 

We want to investigate the assumed relationship between the yield spread of Contingent 

Convertible bond, and the above mentioned three variables. To carry out this analysis, we perform a 

linear regression analysis. Hence, we, therefore, regress the first difference time series of the three 

variables either separate or all combined on the first difference yield spread, to estimate the 

coefficients describing the relationship. The analysis will be performed using weekly data, as this 

would create less noise, compared to the daily data described earlier. To conduct the analysis, we 

will employ the OLS-regression model.  

 

9.5.1 Regression model for each variable 

For every explanatory variable, we conduct a regression to assess the isolated effect each variable 

has on the yield of the five different CoCo bonds.  In this regression where each explanatory 

variable is evaluated, the regression is reduced to one variable, and a constant. 

 

9.5.2 Multiple Regression models for all variables   

The simple linear is applied to analyze the assumed relation between each of the explanatory 

variables, on the CoCo yield spread. However, one would know that such model would suffer from 

an omitted variable bias as one or more factors which are important in explaining the changes in the 

yield spread is left out. We, therefore, run a model with all of the explanatory variables combined, 

which is called a multiple linear multiple regression. The explanatory variables are the ones we 

assume will significantly affect the change in the yield spreads. We then include all explanatory 

variables in the OLS estimator to determine which of these has a significant effect on the CoCo 

bond yield: 
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9.5.3 Robust Standard Errors 

When running a multiple linear regression, one needs to meet certain assumptions about the data to 

fully rely on the results. But one should know that meeting all assumptions happens very rarely, and 

we, therefore, can expect the estimates of the coefficients to be biased, as well as one, would 

experience biased standard errors.  

 

Using Robust standard errors compared to the usual standard errors reported in an ordinary OLS 

regression, the robust errors could deal with the fact that we often fail to meet all the usual 

assumptions when estimating the coefficients. The robust standard errors compensate for minor 

problems with normality, heteroscedasticity, or other minor problems. The point estimates of the 

coefficient will be the same, as when compared to an OLS without robust standard errors, but the 

robustness in the standard errors themselves will take care of the concerns in regards to normality 

and heterogeneity. 

 

MacKinnon and White154 suggested the use of HC1, HC2 and HC3 in 1985 to improve the 

regression models, where the homoscedasticity and/or independence assumption is violated.  Long 

and Ervin155 did in 2000 an extensive study of these small sample regressions and arrived at the 

conclusion that the HC3 was best suited for small sample regression, as it gives less weight to the 

influential observations.   

!"#$%: !" = !! 

!"0 ∶  !" = !!! 

!"3 ∶  !" = !!!
1− ℎ! !

156 

 

Hi = Hii are the diagonal elements of the hat matrix, ℎ being the mean and δi = min{4, hi/ℎ}. The 

first equation is the standard estimator for homoscedastic errors. HC0 are the standard estimator 

justified by asymptotic arguments. The HC3 estimator is as previously mentioned suited to improve 

																																																								
153 Campbell, Lo, & MacKinlay, 1997, p. 186 
154 MacKinnon & White, 1985, p. 305– 325. 
155 Long & Ervin, 2000 
156 Zeileis, 2006, p. 4-5 
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the performance in small samples. In the R-studio code, we employed the "sandwich" package,157 

which calculates HC and HAC tests. 

 
Table 13 – Comparison of Robust Standard Errors and an unchanged OLS model.  
This table shows the difference in using Robust Standard Errors and using the unchanged Standard Errors, which is the usual output 

in an OLS model. The difference is in t-stats, and thereby also p-values. – Regressions are done in R, and code can be found in 

Appendix 11 
 
 

BARC 

  
 

Multi Reg. w. Robust SE (HC3) Muti Reg. 

 Constant 0,013 0,013 

 
(t = 0,567) (t = 0,557) 

   Equity -0,0005 -0,0005 

 
(t = -0,125) (t = -0,144) 

   CDS 0,040*** 0,040*** 

 
(t = 5,391) (t = 11,030) 

   VIX 0,013* 0,013 

 
(t = 1,676) (t = 1,445) 

    Observations 123 123 

Adjusted R2 0,585 0,585 

 
Note: 

*p<0,1; **p<0,05; ***p<0,01 

 

  As seen in Table 13 above, where the estimates from the multiple linear regressions are compared 

to the usual OLS. One would see that the t-tests for the estimators are different in the regression 

with the robust standard errors, which is also expected, as the regression with robust standard errors 

is more conservative. Usually, one would see a lower t-statistics, as when looking at the CDS 

variable in the table above, but the opposites is not a rare sight either and depends on the data.  

 

9.6 Regression Results 
In the following section, we will present the results of the Separate Linear Regressions as well as 

for the Multiple Linear Regressions, which has been introduced.  

The results in the Separate Linear Regressions are presented in Panel A to E, where each panel 

includes the results each of the five CoCo bonds. The panel is split into 3 columns, each including 

																																																								
157 Zeileis, 2006 



A	PRACTICAL	INSIGHT	INTO	THE	WORLD	OF	COCO	BONDS	 	 103	
	

the factor regressed on the CoCo yield spread, where, α and β shows the estimated coefficients, for 

the intercept and the slope. Furthermore, the number of observations as well as the adjusted R2 for 

each regression model is reported.  
The results in the Multiple Linear Regressions are presented in a table, where each column is the 

result of the regressions for the bond. The table presents the coefficients and t-values for the 

Constant, Equity, CDS and VIX, including the robust HC3 standard errors. The number of 

observations and the adjusted R2 for the model is also reported at the end of each column.  
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9.6.1 Separate Linear Regressions Results 
Table 14: Results from the Separate Linear Regressions 
The results in the table below are statistical values from the regressions where the CoCo yield to call spread is the dependent variable, and the Equity, CDS, and VIX is the separate 

explanatory factors, included in the regression model. Panel A to E shows the coefficients of the separate linear regressions, where the depended variable is regressed with each of the 

three explanatory variables.  Data to tables are calculated in R; the code can be found in Appendix 11 
Panel A HSBC   Panel B SANTAN   Panel C BARC 

  Equity CDS VIX     Equity CDS VIX     Equity CDS VIX 

Constant (α) 0,002 -0,004 0,025   Constant (α) 0,008 0,016 0,04   Constant (α) 0,008 0,013 0,022 

  (t = 0,043) (t = -0,083) (t = 0,466)     (t = 0,182) (t = 0,509) (t = 0,901)     (t = 0,236) (t = 0,553) (t = 0,649) 

Constant (β) -0,009*** 0,042*** 0,050***   Constant (β) -0,713*** 0,032*** 0,055***   Constant (β) -0,017*** 0,042*** 0,047*** 

  (t = -2,751) (t = 7,369) (t = 3,289)     (t = -4,236) (t = 10,979) (t = 4,342)     (t = -4,601) (t = 13,064) (t = 4,322) 

Observations 83 83 83   Observations 84 84 84   Observations 123 123 123 

Adjusted R2 0,074 0,394 0,107   Adjusted R2 0,17 0,59 0,177   Adjusted R2 0,142 0,582 0,127 

Note:   
*p<0,1; **p<0,05; ***p<0,01   Note:   

*p<0,1; **p<0,05; ***p<0,01   Note:   
*p<0,1; **p<0,05; ***p<0,01 

Panel D LLOYDS   Panel E RBS           

  Equity CDS VIX     Equity CDS VIX           

Constant (α) 0,022 0,018 0,026   Constant (α) 0,01 0,028 0,093           

  (t = 0,730) (t = 0,836) (t = 0,869)     (t = 0,089) (t = 0,376) (t = 0,823)           

Constant (β) -0,035** 0,039*** 0,037***   Constant (β) -0,027** 0,052*** 0,055**           

  (t = -2,612) (t = 11,040) (t = 3,983)     (t = -2,533) (t = 7,605) (t = 2,064)           

Observations 108 108 108   Observations 36 36 36           

Adjusted R2 0,052 0,53 0,122   Adjusted R2 0,134 0,619 0,085           

Note:   
*p<0,1; **p<0,05; ***p<0,01   Note:   

*p<0,1; **p<0,05; ***p<0,01           
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From the regressions above, one could conclude that as the change in equity prices in five out of 

five cases are significant to changes in the CoCo yield spread.  3 out of 5 on a 99% level, and the 

remaining two on a 95% level 

Hence, a change in the equity price would lead to a significant shift in the CoCo yield spread as 

well.  Additionally, it can be seen that all the estimated coefficients are showing a negative sign, 

which is also what we expected. The reason for this is that a positive change in the equity price is 

generally a good sign for the company, and should thereby also be reflected in a higher price of the 

CoCo. This would imply that the yield of the bond goes down, and if the risk-free rate is 

unchanged, then the yield spread should also go down. The estimated coefficients lie in the range 

from -0,719 to -0,009 where HSBC in Panel A causes the smallest change and Santander in Panel B 

the largest. On average of the five, the change was -0,1602. The adjusted R2 of the five regressions 

is in the range from 5,2% to 17%, where the average is 11,4%. Thus, the model isn't a very good fit 

to the data, but remembering that this regression is for a single explanatory variable, can cause 

some omitted variable bias. Furthermore, the irrationally of humans, which set the prices at the 

market, can also influence this result. 

 

Looking at the CDS spread, the coefficients are in 5 out of 5 cases significant to changes in the 

yield spread, all five on a 99% level. We can, therefore, conclude that based on your regressions a 

change in the spread in the CDS spread would lead to a significant change in the CoCo yield spread. 

The estimated coefficients are in the range from 0,032 to 0,052 with an average of 0,0414. RBS in 

panel E has the highest coefficient and Santander in panel B with the lowest coefficient. We see 

positive signs on the coefficients as expected, as a positive change in the CDS spread reflects a 

higher credit risk, meaning that the yields are expected to go up, to compensate for this additional 

risk. Prices of the CoCo bonds would therefore also drop at the same time. The adjusted R2 for the 

regressions is in a range from 39,4% to 61,9%, with an average of 54,3%.   

 

The last remaining variable, which we assumed to have an influence on the CoCo yields, is the VIX 

index. Looking at the regression results for this, we see that 4 out of 5 is significant at a 99% level, 

and 1 out of 5 is significant at a 5% level.  We can, therefore, conclude that changes in the VIX 

index, also has significant power in explaining the changes in the yield spread.   
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The estimated coefficients are in a range from 0,037 to 0,055 with an average coefficient of 0,0488. 

RBS in panel E and Santander in panel B are having the highest coefficient, and Lloyds in panel D 

the lowest. 

All coefficients are positive as expected, as a positive change in the VIX index is a sign that the 

overall volatility in the market has gone up, and potentially could lead to more panic. To 

compensate for this, the CoCo yield spread is expected to go up, as the yield of the CoCo goes up. 

The price is therefore also expected to go down, as investors down want to pay the same price for 

the bond when the risk is higher. The adjusted R2 is in the range from 8.5% to 17,7% with an 

average of 12.4% 

 

9.6.2 Multiple Linear Regressions Results 
Table 15 – Results from the multiple linear regressions with robust standard errors 
The results in the table below are statistical values from the regressions where the CoCo yield to call spread is the dependent 

variable, and the Equity, CDS, and VIX is the explanatory variables. Data to tables are calculated in R; the code can be found in 

Appendix 11 

  HSBC SANTAN BARC LLOYDS RBS 

Constant -0,001 0,027 0,013 0,02 0,032 

  (t = -0,034) (t = 0,847) (t = 0,567) (t = 0,898) (t = 0,415) 

  
     Equity 0,0002 0,282* -0,0005 0,013 0,001 

  (t = 0,072) (t = 1,892) (t = -0,125) (t = 0,788) (t = 0,089) 

  
     CDS 0,039*** 0,034*** 0,040*** 0,038*** 0,050*** 

  (t = 3,356) (t = 4,968) (t = 5,391) (t = 5,131) (t = 3,623) 

  
     VIX 0,014 0,018 0,013* 0,015** 0,015 

  (t = 0,824) (t = 1,536) (t = 1,676) (t = 2,228) (t = 0,868) 

  
     Observations 83 84 123 108 36 

Adjusted R2 0,386 0,603 0,585 0,539 0,602 

Note:     

  

*p<0,1; **p<0,05; ***p<0,01 

 

Since the results of the separate linear regressions only included one explanatory variable, we 

additionally estimated a multiple linear regression, to simultaneously account for the effect of all 
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three explanatory variables. Including three variables in the multiple linear regressions will clearly 

reduce the problems of omitted variable bias, presented in the section with the separate regressions. 

In the table above the results for the model with robust standard errors is presented. For the results 

for the unchanged model, please see Appendix 9. 

Looking that the changes in the bank's equity of the five regressions, the coefficient only in one 

case is significant at a 90% level of the yield spread, whereas in the other four cases the estimated 

coefficient is not significant – not even close. The significant coefficient is for Santander, and when 

comparing to the model without robust standard errors, both models estimate a significant 

coefficient. However, the model with robust standard errors is close to significance at a 95% level, 

compared to the 90% level in the unchanged model.  The range of the estimated coefficients is from 

-0,0005 to 0,282, with an average value of 0,05914. The range as well as the average is a bit 

surprising, as we were expecting that a positive change in the equity price, would lead to a lower 

yield spread. The reason is the same as in the separate regression that an increasing share price is an 

indication to the company doing well, and thereby we would expect that the CoCo price goes up as 

well, and thus lowering the yield. We, therefore, don’t find any consistant significant power to say 

that changes in the equity price seem like is a suitable proxy for the pure conversion risk.  As an 

increasing share price is a sign that investors are less worried about a potential conversion, all else 

being equal, as the coefficients were expected to be negative, and significant.  

 

In the case of changes in the CDS spread, all of the five multiple regressions are significant at a 

99% level. Comparing to the regression results with the non-robust model, in Appendix 9, there is 

no change in the overall conclusion. The p-values for the coefficients are for both models at a level 

very close to 0,00. We can, therefore, conclude that changes in the CDS spread have a highly 

significant effect on the CoCo yield spread. This is also what is to be expected, as the CDS spread is 

an indicator of the credit risk of the issuer, and as CoCo bonds with a CET1 trigger is highly 

depended on of the accounting numbers, and thereby the credit risk one would argue that another 

conclusion should be wrong. The range of the coefficients is from 0,034 to 0,05, with an average of 

0,0402. All the signs are positive as expected, as again a positive change of the CDS spread, would 

imply a higher credit risk, and therefore a lower CoCo price to compensate for the additional risk. 

Therefore, the yield spread is expected to increase if the risk-free rate is unchanged. 
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The final explanatory variable in the multiple regressions is the VIX index.  

Looking at the estimated coefficients, only 2 out of 5 seems to have a 90% significant effect on the 

change in the CoCo yield, spread, which is for Barclays at a 90% level and Lloyds at a 95% level. 

Comparing to the unchanged model in Appendix 9, one can see that the only two significant 

coefficients are Santander and Lloyds, which are significant at a 90% level.  

It is a bit surprising that the VIX index hasn't a more significant effect on the change in the CoCo 

yield spreads, as we would have expected that the overall volatility would affect securities like 

CoCo bonds because these instruments are very sensitive to the investors perception of risk. 

Knowing that pricing such convertible bond instruments is tough, and risk at some point seems to 

be underestimated, we would have expected that the general market volatility would have affected 

the yields more than our regressions could conclude. Then estimated coefficients are in the range 

from 0,013 to 0,018 with an average of 0,015. All signs are as expected however only leading to 

minor changes in the yield spread. As only two out of five regressions coefficients show 

significance in regards to the yield spread. Thus we do not have any clear evidence that the VIX 

index as a proxy for the market volatility has a significant explanatory power in estimating the yield 

spreads. 

 

As seen from the above, the robust standard errors were only leading to a different conclusion in 

one regression, as the VIX index was significant in the Robust model for Barclays whereas in the 

unchanged model, far from significant at a 90% level. The R2 for all the models are in a range from 

38,6% to 60,3%, with an average of 54,30%.  

The number of observations in the regressions ranges is from 36 to 123, which is not a lot for a 

statistical sample. This can somehow also affect some of the above-estimated coefficients, and 

would very likely show a different picture if the same regression model is estimated a few years 

from now, where the bonds are closer to the first call day, and we thereby have a longer time series  

of  the first difference data.  

9.7 Summary of Regression Results and Conclusions 
As seen in the binomial section, the CET1 ratio was not a very good at predicting the price of the 

CoCo bond, and other explanatory variables should be included to assess what is driving the prices, 

and thereby the yields of CoCo bonds. In this section, we have been doing some regression to try to 

complete the picture of what drives the yields, and thereby which factors that reflect the risk of the 

CoCo bond. 
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The results for our separate linear regressions as well as for the multiple linear regressions using 

weekly data can be found in Table 14 and Table 15. In our empirical section, we have been using 

changes in the Equity price of the issuer, the 5Y Senior CDS spread as well as the VIX index as 

explanatory variables to explain the changes in the CoCo yield spread.   

  

The estimated coefficients for the results in the separate linear regression models more or 

less supports our hypothesis that the selected coefficients are explaining the changes in the yield 

spread with the relationship that we expected. Looking at the changes in equity prices as a variable 

to the changes in the yield spread the regression proved the assumed negative relationship. The 

equity of the company acts as a proxy for the true conversion risk, which together with the credit 

risk sums up the total conversion risk. 

 For all of the five CoCo bonds, the equity was significant on a 95% level. We can, therefore, 

conclude that the changes in equity prices significantly explain changes in the yield spread, at least 

in our analysis, which included five different CoCo bonds from European issuers. As the equity of 

the issuers is a proxy for the pure conversion risk, one should consider this as an important element 

of the conversion risk, and thereby keeping an eye out for changes in this variable.   

As a proxy for the credit risk, the results for changes in the CDS spread was expected to have a 

positive relationship with changes in the yield spread. From our regression results, it can be seen 

that five out of five estimated coefficients are significant, all at a 99% level, which is why we can 

conclude that changes in the CDS spread significantly explain changes in the yield spread. All of 

the estimated coefficients are having a positive sign confirming our hypothesis about a positive 

relationship between the CDS spread and the yield spread. As with the equity, which together with 

the credit risk sums up to the total conversion risk, one should also consider changes in the CDS 

spread as a variable that might affect the conversion risk in either direction depending on the 

financial situation of the bank.   

Lastly, we included the VIX index as a proxy for the general condition of the financial markets. We 

expected a positive relationship between changes in the VIX index and changes in the yield 

spread. The results of the regression showed that in five out of five tests, the estimated coefficients 

were significant at a 95% level, and four of them even on a 99% level. We can, therefore, conclude 

that changes in the VIX index have a significant explanatory effect on changes in the CoCo yield 

spread. The coefficients were expected to indicate a positive relationship with the CoCo yield 

spread, and all five regressions confirm this relationship. As the VIX index isn’t a direct proxy for 
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conversion risk, one should remember that a general negative trend in the market might affect the 

issuer’s balance sheet, and thereby increase the risk of a conversion. One, therefore, has to be aware 

of the general market volatility and have this parameter in mind when investing in CoCo bonds.   

  

The estimated coefficients for the results in the multiple linear regression models, with standard 

errors adjusted accordingly to be robust. The estimated regression results using the weekly changes 

for all three explanatory variables to explain the changes in the yield spread lead could not keep up 

with the results as in the separate linear regression models.   

For the equity variable, which we use as a proxy for the pure conversion risk, only in one case the 

coefficient was significant at a 90% level. For the remaining four CoCo bonds, the results were not 

even close. We can therefore not conclude that there is any significance explanatory power in the 

equity as a proxy for the conversion risk, and thereby changes in the yield spread. Moreover, our 

expectation was that there was a negative relationship between changes in the equity price and 

changes in the yield spread. Comparing the models with and without robust standard errors the 

results were the same. However, the robust model was closer to 95% significant without being it.   

The significant coefficient is positive, and overall in 4 out of 5 cases, the coefficients show a 

positive relationship. And as this wasn’t as expected one should be careful when considering the 

conversion risk, where the equity part should be a proxy for the pure conversion risk. One should, 

therefore, expect not to have to full picture of the conversion risk, if not other variables 

are considered.   

  

The results for the CDS spread, which acts as a proxy for the credit risk as a part of the conversion 

risk, the results were aligned with the separate linear regression results. For all five CoCo bonds, 

the coefficients for changes in the CDS spread were significant at a 99% level. We can, therefore, 

conclude that changes in the CDS spread have significant power to explain changes in the yield 

spreads. Both models with and without robust standard errors did provide the same conclusion, at 

the same significance levels.   

We expected that the coefficients were positive, which they are on a significant level in five out of 

five cases. Using the CDS spread, as a proxy for the credit risk is, therefore, acceptable, at least in 

our sample. However, the credit risk in terms of CDS spreads, is only a part of the total conversion 

risk, and can therefore not be considered as a variable that provides full explanation of conversion 
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risk. But as the credit risk in many ways has a direct link to the conversion risk, this variable has to 

be considered when assessing the conversion risk.   

  

Using the VIX index as a proxy for the general market condition in the multiple regression, resulted 

in only two out of five was significant at a 90% level.   

Comparing the two models they differed quite a bit. Only one bond was significant in both models, 

as each model two different ones as the significant. We expected a positive relationship between the 

changes in the VIX index and changes in the yield spread, and both the significant coefficients 

confirmed this relationship, as well as the three non-significant coefficients, confirmed the 

same. With only two of out five significant coefficients, it is hard to confirm that there overall is 

any significant explanatory power in the changes in the VIX index when explaining changes in the 

CoCo yield spreads. Again, the VIX index is not directly related to the conversion risk of the issuer, 

but the general market volatility might affect the balance sheet numbers of the issuer, and thereby 

increase the likelihood of a conversion over time.   

10. Conclusion 
CoCo belongs to a group of financial instruments which best can an be described as securities with 

more than one financial instruments combined into another specific security. CoCo bonds, in 

particular, have the element of a fixed coupon bond with no maturity (for Additional Tier 1 capital), 

however if the event of the bond triggers, suddenly the CoCo converts to equity or faces a write-

down.   

CoCos are primarily issued by banks or financial institutions, and can positively affect the capital 

key figure on the balance sheet of the issuer. Due to the Basel III regulation and higher capital 

requirements, CoCo bond has become a relatively cheap way for banks to obtain new Additional 

Tier 1 and Tier 2 capital respectively. The interest payments are tax deductible, which also makes 

the funding type more attractive. Furtheromre, the issuing bank can decide not to pay interest at any 

time, for any reason without any contractual consequences. Should the CoCo bond trigger in the 

case of financial distress, the bank will on the balance sheet see the issued CoCo bonds either 

transformed into equity or alternatively face a write-down, depending on the conversion terms. 

Thus, CoCo bonds contribute to the overall financial health of the bank and thereby letting banks 

risk their own money, potentially avoiding the government having to perform a bailout. CoCo 

bonds can, therefore, keep a bank going-concern in a time of crisis, possibly preventing the bank 
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from defaulting. In short The CoCo bond is designed to absorb the banks losses, but more important 

to keep the bank running without the use of taxpayers money in a bailout, all else equal. 

From the investor point of view, the risk conversion equal the risk of the investor losing a 

significant amount of one’s investment. Should a conversion result in a CoCo-bond transforming 

into equity, the investor would be left with a given amount of shares in a bank struck in a crisis, but 

will have a potential upside if the bank suceed in the turnarround. Thus, the value of these shares 

can quickly become diminishingly low. Further existing shareholders will likely sell their holdings 

during a crisis, further forcing down equity prices. Thus, since investors have to accept these loss-

absorbing conditions, which in the end can spell the demise of their investment, investors rewarded 

for the additional risk with a relatively high coupon payment, compared to government bonds. 

CoCo-bonds has since 2009 been the target for a so-called “Risk Seeking Investor”, but so far the 

market has yet to produce any accepted methods of grasping the risk factors embedded in the CoCo 

bonds.  

 

Using a binomial model to emulate the CET1 ratio proved to have some shortcomings regarding 

capturing the risk of the CoCo bond. Modeling the CET1 ratio through the framework by Nelson & 

Ramaswamy spawned distributions, which appeared plausible when keeping the historical Barclays 

CET1 volatility in mind. In this context the binomial model did have some restrictions, as large 

sudden movements over short time periods, is hard to capture in a binomial setting. Since the CoCo 

prices showed a quick, strong reaction in February 2016, we then tried to improve further on the 

binomial settings to create an overall more volatile CET1 ratio. As a response, we introduced the 

Critical Limit model’s, which contained a critical secondary level, which if breached, amplified the 

u- and d-factors of the framework. This was done to replicate the “Death Spiral Effect”, as in times 

of financial distress several events can trigger in succession escalating a crisis. Although the initial 

setup turned out to paint a reasonable picture of the conversion risk, the derived CoCo price turned 

out to heavily overestimate the actual price, compared to the market. Further adjustments to the 

Crit-factor gave a very bleak outlook for the further development of Barclays CET1 ratio. In spite 

of deriving a price on a similar level to that of the market, the risk assessment now indicated an 

immediate probability of absent interest payments. Since no empirical evidence supports this risk 

assessment, the thesis then turned to other factors, which might have the better explanatory ability 

in regards to the inherent risk of CoCo bonds than the CET1 ratio.  
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In the subsequent part of the analysis, we attempted to capture the risk by analyzing the 

econometric relation between the yield spread of five selected CoCo bonds and three alternative 

risk factors.  

The selected risk factors for the econometric study are; Equity price of the issuer, the 5Y Senior 

CDS spread and the VIX index as explanatory variables to explain the changes in the CoCo yield 

spread.  For all the single linear regressions conducted, which was based on first difference weekly 

data, shows that practically any of the selected variables have a significant correlation with the yield 

spread of the five CoCo bonds. The correlation between the changes in the equity price indicating, 

an indication that equity can serve as a proxy for the conversion risk. As when equity drops all else 

equal, the yield spread increases as a result of the increased risk of conversion. Similar to the equity 

factor, all CoCo yield spreads had a positive connection with changes in the VIX index. Thus 

indicating that the risk increases along with the general volatility in the stock market. Finally, the 

yield spreads also had a strong correlation with the CDS spread, indicating a clear increase in the 

CoCo bond as the credit risk increases.  

 

To further improve on the data used, the multiple regression outputs was produced with robust 

standard errors. The multiple regression results gave a different image, compared to the single 

regressions, of which variables had a significant correlation with the five CoCo yield spreads.  Only 

one coefficient for the equity, was significant at a 90% level, with the remaining four coefficients 

being clearly non-significant. Considering the results without robust residuals did not yield any 

notable changes to the results. Thus the lack of consistent relation to the equity prices indication 

that the conversion risk is non-present in a multiple regression context.  The CDS spread, which 

served as a proxy for the credit risk and implicitly an element of the conversion risk, was similar to 

the regression results of the linear regressions. All CoCo yield spreads had positive coefficients 

with the CDS spread at a 99% level. With results not changing radically without robust residuals we 

can conclude that there is a strong relation between the credit-risk proxy and the yield spread of the 

CoCo bond. Thus making the credit-risk the most prevailing factor in terms of explaining the CoCo 

risk. The CDS spread can, however, also partially serve as a proxy for the conversion risk, as the 

credit risk increases so do the risk of conversion all else equal. Only two of the five positive VIX 

coefficients were to be significant at a 90% level. Thereby we could not find consistent evidence for 

the yield spreads having a positive correlation with the overall risk in the stock market. 
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The only consistent risk factor identified in this thesis turned out to be the CDS spread, as this credit 

risk proxy has a clear relation towards the yield spread and thereby also have an implicit relation to 

the pricing of CoCo bonds. CDS alone can’t paint a full picture of conversion risk since the CDS 

spread mainly represents the credit-risk. To further investigate the nature of conversion risk one 

need to identify other explanatory factors, or wait some time until the number of observations in the 

time series has increased as this probably can change the results.  

11. Discussion – Does CoCo bonds do the job, or how does the future 

look like?  
It may be too early to justify if CoCos did the job as a loss-absorbing instrument strengthening the 

banks balance sheets, but some early thought on this should be appropriate at the end of this thesis.  

 

There is clearly evidence that especially the European banks have taken the lead in issuing CoCo 

bonds. Asian banks are coming up, with some major issued over the recent years. So it seems like 

the banks have adopted the security as a mix of their overall financing.  

The US regulatory unit seems a bit reluctant to favor CoCos in the national regulation, but we are 

pretty sure that once the product has proven its strength, the regulatory will change their mind.  

However, the loss-absorbing feature combined with the relative cheaper bond like funding is also 

something banks favor when the interest rate markets currently trade at very low level.  As the 

alternative funding would be straight bonds or issuance of new equity, the product provides the 

banks with an opportunity to combine the best from both worlds, which seems favorable for many.  

Of cause the issuance is driven by the interpretation of the Basel III guidelines by the national 

regulators, and changes this that can of cause changes the incentives for issuing additional 

contingent convertible capital. But at least for now the CoCo bonds seem to do its job, and as time 

goes by the fraction of CoCos on the balance sheet increases, especially until the time where a 

trigger event occurs, and investors faces the actual risk of having their bonds converted.  

The final approval of the CoCo bond and the intended use will be the day where a bond hits the 

trigger as converts or faces a write-down. Will this start a chain reaction of panic in the CoCo 

market, or how do the instrument behave? Looking at what happened at the beginning of February, 

where rumors about Deutsche Bank not being able to pay the interest payments on their contingent 

capital shocked the financial markets. Should a similar event occur again, the effects should 
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preferably be limited to the issuer, and not the general market. If the bond is able to absorb losses, 

without the need of taxpayers funding, and the bank at the same time are able to continue its 

business, the product should definitively be accepted by regulators worldwide, for helping banks 

avoiding a situation of extreme financial distress.  

 

From a wider perspective, knowing that the regulators are one of the main driver of the issuance of 

additional capital, as the regulators can very quickly favor or disfavor instruments. If regulators 

suddenly were to disfavor instruments such as CoCo bonds, the aftermath of mistrust might affect 

the banks and the general economy in a negative way. 

Increasing requirements and additional regulatory frameworks might also cause situations where the 

banks are limiting their services and product offerings due to the additional resources needed to 

fulfill the requirements. Because banks should allocate capital to specific business lines, and the 

capital would only be allocated to areas where the most attractive return is available. And further 

regulation would increase the price that banks would accept to offer the product to customers. But 

this would of course also affect the market in more general terms. As a smaller financial sector 

would reduce the overall liquidity and thereby increasing the bid-offer spreads on all asset classes 

including CoCo bonds. Furthermore, increas0de regulatory requirements would give banks 

initiatives to become even more creative in the product creation, and thereby limit the transparency 

of products, as they can include a very complex structure below the surface. All this to avoid the 

regulations, and the increased cost it’s would require to be compliant.  

The questions are if the regulators are aware of the effect, and the consequences that such 

regulatory initiatives could cause on the financial markets. Only time will tell.  
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Appendix 1 - Mean reverting binomial model, a-values 

Appendix 2 - Mean reverting binomial model, probabilities 

 
 
 
 
 
 
 

Appendix 3 - Mean reverting/averting binomial model, a-values 
 

0 1 2 3 4 5 6 7 8 9 10 11 12

0,00%
0,00%

0,00% 0,00%
0,00% 0,00%

2,58% 2,58% 2,58%
8,83% 8,83% 8,83%

15,08% 15,08% 15,08% 15,08%
21,33% 21,33% 21,33% 21,33%

27,58% 27,58% 27,58% 27,58% 27,58%
33,83% 33,83% 33,83% 33,83% 33,83%

40,08% 40,08% 40,08% 40,08% 40,08% 40,08%
Prob	of	u 46,33% 46,33% 46,33% 46,33% 46,33% 46,33%

52,58% 52,58% 52,58% 52,58% 52,58% 52,58% 52,58%
58,83% 58,83% 58,83% 58,83% 58,83% 58,83%

65,08% 65,08% 65,08% 65,08% 65,08% 65,08%
71,33% 71,33% 71,33% 71,33% 71,33%

77,58% 77,58% 77,58% 77,58% 77,58%
83,83% 83,83% 83,83% 83,83%

90,08% 90,08% 90,08% 90,08%
96,33% 96,33% 96,33%

100,00% 100,00% 100,00%
100,00% 100,00%

100,00% 100,00%
100,00%

100,00%
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Appendix 4 - Mean reverting/averting binomial model, probabilities 

 

0 1 2 3 4 5 6 7 8 9 10 11 12

-2,81%
-2,57%

-2,33% -2,33%
-2,08% -2,08%

-1,84% -1,84% -1,84%
-1,60% -1,60% -1,60%

-1,36% -1,36% -1,36% -1,36%
-1,11% -1,11% -1,11% -1,11%

-0,87% -0,87% -0,87% -0,87% -0,87%
-0,63% -0,63% -0,63% -0,63% -0,63%

-0,39% -0,39% -0,39% -0,39% -0,39% -0,39%
a -0,14% -0,14% -0,14% -0,14% -0,14% -0,14%

-0,10% -0,10% -0,10% -0,10% -0,10% -0,10% -0,10%
-0,34% -0,34% -0,34% -0,34% -0,34% -0,34%

-0,59% -0,58% -0,58% -0,58% -0,58% -0,58%
-0,83% -0,83% -0,83% -0,83% -0,83%

-1,07% -1,07% -1,07% -1,07% -1,07%
-1,31% -1,31% -1,31% -1,31%

-1,56% -1,56% -1,56% -1,56%
-1,80% -1,80% -1,80%

-2,04% -2,04% -2,04%
-2,28% -2,28%

-2,53% -2,53%
-2,77%

-3,01%

0 1 2 3 4 5 6 7 8 9 10 11 12

0,00%
0,00%

0,00% 0,00%
0,00% 0,00%

2,58% 2,58% 2,58%
8,83% 8,83% 8,83%

15,08% 15,08% 15,08% 15,08%
21,33% 21,33% 21,33% 21,33%

27,58% 27,58% 27,58% 27,58% 27,58%
33,83% 33,83% 33,83% 33,83% 33,83%

40,08% 40,08% 40,08% 40,08% 40,08% 40,08%
Prob	of	u 46,33% 46,33% 46,33% 46,33% 46,33% 46,33%

47,42% 47,42% 47,42% 47,42% 47,42% 47,42% 47,42%
41,17% 41,17% 41,17% 41,17% 41,17% 41,17%

34,92% 34,92% 34,92% 34,92% 34,92% 34,92%
28,67% 28,67% 28,67% 28,67% 28,67%

22,42% 22,42% 22,42% 22,42% 22,42%
16,17% 16,17% 16,17% 16,17%

9,92% 9,92% 9,92% 9,92%
3,67% 3,67% 3,67%

0,00% 0,00% 0,00%
0,00% 0,00%

0,00% 0,00%
0,00%

0,00%
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Appendix 5 - Mean reverting/averting (Adjusted speed) binomial 
model, probabilities 
 

 

Appendix 6 - Mean reverting/averting (Adjusted speed) binomial 
model, prices 
 

 
 

0 1 2 3 4 5 6 7 8 9 10 11 12

0,00%
0,00%

0,00% 0,00%
0,00% 0,00%

0,00% 0,00% 0,00%
0,00% 0,00% 0,00%

6,58% 6,58% 6,58% 6,58%
14,35% 14,35% 14,35% 14,35%

22,12% 22,12% 22,12% 22,12% 22,12%
29,89% 29,89% 29,89% 29,89% 29,89%

37,66% 37,66% 37,66% 37,66% 37,66% 37,66%
Prob	of	u 45,43% 45,43% 45,43% 45,43% 45,43% 45,43%

46,80% 46,80% 46,80% 46,80% 46,80% 46,80% 46,80%
39,03% 39,03% 39,03% 39,03% 39,03% 39,03%

31,26% 31,26% 31,26% 31,26% 31,26% 31,26%
23,49% 23,49% 23,49% 23,49% 23,49%

15,72% 15,72% 15,72% 15,72% 15,72%
7,95% 7,95% 7,95% 7,95%

0,18% 0,18% 0,18% 0,18%
0,00% 0,00% 0,00%

0,00% 0,00% 0,00%
0,00% 0,00%

0,00% 0,00%
0,00%

0,00%

0 1 2 3 4 5 6 7 8 9 10 11 12
118,00											

119,99											
121,98											 118,00											

123,98											 119,99											
125,97											 121,98											 118,00											

127,97											 123,98											 119,99											
129,96											 125,97											 121,98											 118,00											

131,95											 127,97											 123,98											 119,99											
133,95											 129,96											 125,97											 121,98											 118,00											

135,94											 131,95											 127,97											 123,98											 119,99											
137,93											 133,95											 129,96											 125,97											 121,98											 118,00											

131,57											 135,94											 131,95											 127,97											 123,98											 119,99											
108,69																 122,61											 133,95											 129,96											 125,97											 121,98											 118,00											

88,58													 107,14											 131,95											 127,97											 123,98											 119,99											
63,52													 86,71													 129,96											 125,97											 121,98											 118,00											

40,78													 63,23													 127,97											 123,98											 119,99											
24,08													 40,14													 125,97											 121,98											 118,00											

14,41													 21,39													 123,98											 119,99											
10,01													 10,19													 121,98											 118,00											

7,99															 7,99															 119,99											
5,99															 5,99															 118,00											

3,99															 3,99															
1,99															 1,99															

1,99															
1,99															
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Appendix 7 - Crit level binomial model, prices 
 

 

Appendix 8 - Crit level (Adjusted Crit) binomial model, prices 
 

 
 
  

0 1 2 3 4 5 6 7 8 9 10 11 12
118,00											

119,99											
121,98											 118,00											

123,98											 119,99											
125,97											 121,98											 118,00											

127,97											 123,98											 119,99											
129,96											 125,97											 121,98											 118,00											

131,95											 127,97											 123,98											 119,99											
133,95											 129,96											 125,97											 121,98											 118,00											

135,90											 131,95											 127,97											 123,98											 119,99											
137,57											 133,86											 129,96											 125,97											 121,98											 118,00											

138,42											 135,26											 131,79											 127,97											 123,98											 119,99											
135,73																 135,35											 132,71											 129,64											 125,97											 121,98											 118,00											

133,17											 131,53											 129,68											 127,34											 123,98											 119,99											
127,18											 126,51											 125,83											 124,74											 121,98											 118,00											

119,13											 119,58											 120,49											 121,57											 119,99											
108,19											 109,72											 112,54											 117,28											 118,00											

93,41													 95,53													 100,01											 110,79											
73,92													 75,39													 79,62													 100,00											

53,29													 51,87													 49,87													
32,20													 25,38													 1,99															

13,41													 1,99															
1,99															 1,99															

1,99															
1,99															

0 1 2 3 4 5 6 7 8 9 10 11 12
118,00											

119,99											
121,98											 118,00											

123,98											 119,99											
125,97											 121,98											 118,00											

127,97											 123,98											 119,99											
129,64											 125,97											 121,98											 118,00											

130,58											 127,34											 123,98											 119,99											
130,48											 127,58											 124,74											 121,98											 118,00											

128,86											 126,48											 123,92											 121,57											 119,99											
124,96											 123,42											 121,53											 119,25											 117,28											 118,00											

117,88											 117,34											 116,60											 115,34											 113,13											 110,79											
106,87																 107,21											 107,64											 107,98											 107,72											 105,26											 100,00											

96,36													 97,55													 99,11													 100,97											 102,56											 100,00											
86,00													 87,92													 90,64													 94,53													 99,99													 100,00											

74,97													 77,24													 80,78													 86,87													 100,00											
62,62													 64,46													 67,65													 74,35													 100,00											

48,66													 48,87													 49,30													 49,87													
33,58													 30,94													 25,38													 1,99															

18,99													 13,41													 1,99															
7,57															 1,99															 1,99															

1,99															 1,99															
1,99															 1,99															

1,99															
1,99															
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Appendix 9 - Multiple Linear Regression results – No change of 
Standard Errors 
            
  HSBC SANTAN BARC LLOYDS RBS 
Constant -0,001 0,027 0,013 0,02 0,032 
  (t = -0,032) (t = 0,867) (t = 0,557) (t = 0,910) (t = 0,405) 
            
Equity 0,0002 0,282* -0,0005 0,013 0,001 
  (t = 0,064) (t = 1,770) (t = -0,144) (t = 1,225) (t = 0,094) 
            
CDS 0,039*** 0,034*** 0,040*** 0,038*** 0,050*** 
  (t = 6,120) (t = 8,853) (t = 11,030) (t = 9,816) (t = 6,407) 
            
VIX 0,014 0,018* 0,013 0,015* 0,015 
  (t = 0,833) (t = 1,731) (t = 1,445) (t = 1,922) (t = 0,661) 
            
Observations 83 84 123 108 36 
Adjusted R2 0,386 0,603 0,585 0,539 0,602 

Note:       *p<0,1; **p<0,05; ***p<0,01 
 

Appendix 10 - Descriptive data incl. Tests of the Daily time series 
#THIS PART CALCULATES THE REGRESSIONS ON Daily DATA 
rm(list=ls()) 
#install.packages("stargazer") 
library(stats)  
library(tseries) 
library(xlsx) 
library(stargazer) 
setwd("~/Desktop") 
Bond = 1 
## xHSBC = 1 
## xSANTAN = 2 
## xBARC = 3 
## xLLOYDS = 4 
## xRBS = 5 
data = read.xlsx("CoCo Timeseries 21042016.xlsx",Bond) 
BondDes <-"RBS DescStatDaily.html" 
xxStat <-"RBS Stationary data.xlsx" 
xPlot <- 'RBS timeseries plot.png' 
T=(nrow(data)-1) 
Date = as.Date(data[1:nrow(data),1]) 
Yield=data[1:nrow(data),2] 
Equity=data[1:nrow(data),3] 
CDS=data[1:nrow(data),4] 
IntRate=data[1:nrow(data),5] 
VIX=data[1:nrow(data),6] 
YieldSpread = data[1:nrow(data),7] 
#Creating the descriptive statistics of daily data 
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stargazer(data, type = "html", title="Descriptive statistics", digits=1,decimal.mark=",", out=BondDes) 
#Plotting the timeseries 
layout(matrix(c(1,2,3,4,5,6),2,3)) 
plot(Date,Yield,xlab="Date") 
title(" Daily timeseries") 
plot(Date,YieldSpread,xlab="Date") 
plot(Date,Equity,xlab="Date") 
plot(Date,IntRate,xlab="Date") 
plot(Date,CDS,xlab="Date") 
plot(Date,VIX,xlab="Date") 
dev.copy(png,xPlot) 
dev.off() 
#Collection of ADF and KPSS tests for the daily timeseries 
StatYield <-
matrix(c(adf.test(Yield)$statistic,adf.test(Yield)$p.value,kpss.test(Yield)$statistic,kpss.test(Yield)$p.value),ncol = 4) 
StatEquity <-
matrix(c(adf.test(Equity)$statistic,adf.test(Equity)$p.value,kpss.test(Equity)$statistic,kpss.test(Equity)$p.value),ncol = 
4) 
StatIntRate <-
matrix(c(adf.test(IntRate)$statistic,adf.test(IntRate)$p.value,kpss.test(IntRate)$statistic,kpss.test(IntRate)$p.value),ncol 
= 4) 
StatCDS <-
matrix(c(adf.test(CDS)$statistic,adf.test(CDS)$p.value,kpss.test(CDS)$statistic,kpss.test(CDS)$p.value),ncol = 4) 
StatVIX <-matrix(c(adf.test(VIX)$statistic,adf.test(VIX)$p.value,kpss.test(VIX)$statistic,kpss.test(VIX)$p.value),ncol 
= 4) 
StatYieldSpread <-
matrix(c(adf.test(YieldSpread)$statistic,adf.test(YieldSpread)$p.value,kpss.test(YieldSpread)$statistic,kpss.test(YieldS
pread)$p.value),ncol = 4) 
xStat <-matrix(c(StatYield,StatEquity,StatIntRate,StatCDS,StatVIX,StatYieldSpread),ncol=4,byrow=TRUE) 
colnames(xStat) <- c("Dickey-Fuller level","DF p-value","KPSS Level"," KPSS p-value") 
rownames(xStat) <- c("Yield","Equity","IntRate","CDS","VIX","Yield Spread") 
xStat=data.matrix(xStat) 
xStat 
#Export to excel 
write.xlsx(xStat, xxStat) 
 

Appendix 11- Regressions in R Incl. Tests and Robust SE.  
#THIS PART CALCULATES THE REGRESSIONS ON WEEKLY DATA - 1 Difference Regressions 
rm(list=ls()) 
#install.packages("stargazer") 
library(stats)  
library(tseries) 
library(xlsx) 
library(stargazer) 
setwd("~/Desktop") 
#Selecting the bond for the analysis 
Bond = 5 
## xHSBC = 1 
## xSANTAN = 2 
## xBARC = 3 
## xLLOYDS = 4 
## xRBS = 5 
#File Output 
xBond <- "RBS" 
BondDes <-"RBS Yield spread DescStatWeekly.html" 
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CoCo <- "Regression Results for RBS CoCo Bond" 
Model1 <- "RBS Yield spread Regressions.html" 
Model2 <- "RBS Yield spread Regressions Adj.html" 
Stationarity <-"RBS Yield spread Stationary Tests.xlsx" 
xPlot <- 'RBS Yield Spread plot.png' 
#Reading data 
data = read.xlsx("Timeseries - Weekly Clean.xlsm",Bond) 
T=(nrow(data)-1) 
Date = as.Date(data[1:nrow(data),1]) 
Yield=data[1:nrow(data),2] 
Equity=data[1:nrow(data),3] 
IntRate=data[1:nrow(data),4] 
CDS=data[1:nrow(data),5] 
VIX=data[1:nrow(data),6] 
YieldSpread=data[1:nrow(data),7] 
#Creating descriptive statistics 
stargazer(data, type = "html", title="Descriptive statistics",decimal.mark=",", digits=1, out=BondDes) 
#Running the regressions 
xLm1<-lm(YieldSpread~Equity,data=data) 
xLm3<-lm(YieldSpread~CDS,data=data) 
xLm4<-lm(YieldSpread~VIX,data=data) 
xLm5<-lm(YieldSpread~Equity+CDS+VIX,data=data) 
###### Collecting the regressions for all 5 - 4 individual and 1 multiple 
stargazer(xLm1, xLm3, xLm4,xLm5, type="html",report = "vc*t",column.labels = c("Equity","CDS","VIX","Multiple 
Regression"),intercept.bottom = FALSE,dep.var.labels.include = FALSE,dep.var.caption  = xBond,decimal.mark=",", 
omit.stat=c("rsq","f","ser"), model.numbers=FALSE,no.space=TRUE,out=Model1)  
 
##Adjusting the Standard Errors - to Robust SE - Using the "Sandwich" package (i.e. the same correction Stata uses) 
for the multiple regressions 
#HC3 or HC1 to be used## 
library(sandwich) 
cov1 <- vcovHC(xLm5,type ="HC3") 
robust.se <- sqrt(diag(cov1)) 
#Exporting regression results with robust standard errors 
stargazer(xLm5,xLm5, type="html",se = list(robust.se, NULL),notes="Robust Standard Errors - HC3",report = 
"vc*t",dep.var.labels.include = FALSE,column.labels = c("Multi Reg. w. Robust SE (HC3)","Muti Reg. 
"),intercept.bottom = FALSE,dep.var.caption  = 
xBond,decimal.mark=",",omit.stat=c("rsq","f","ser"),model.numbers=FALSE, out=Model2)  
#Plot of the 1 difference time series for the CoCo bond 
layout(matrix(c(1,1,2,3,4,5),2,3)) 
plot(Date,YieldSpread) 
title("Weekly 1 diff. timeseries") 
plot(Date,Equity) 
plot(Date,CDS) 
plot(Date,VIX) 
dev.copy(png,xPlot) 
dev.off() 
#Collecting the ADF and KPSS test for each of the variables 
StatYieldSpread <-
matrix(c(adf.test(YieldSpread)$statistic,adf.test(YieldSpread)$p.value,kpss.test(YieldSpread)$statistic,kpss.test(YieldS
pread)$p.value),ncol = 4) 
StatEquity <-
matrix(c(adf.test(Equity)$statistic,adf.test(Equity)$p.value,kpss.test(Equity)$statistic,kpss.test(Equity)$p.value),ncol = 
4) 
StatCDS <-
matrix(c(adf.test(CDS)$statistic,adf.test(CDS)$p.value,kpss.test(CDS)$statistic,kpss.test(CDS)$p.value),ncol = 4) 
StatVIX <-matrix(c(adf.test(VIX)$statistic,adf.test(VIX)$p.value,kpss.test(VIX)$statistic,kpss.test(VIX)$p.value),ncol 
= 4) 
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#Creating a Matrix for the tests 
xStat <-matrix(c(StatYieldSpread,StatEquity,StatCDS,StatVIX),ncol=4,byrow=TRUE) 
colnames(xStat) <- c("Dickey-Fuller level","DF p-value","KPSS Level"," KPSS p-value") 
rownames(xStat) <- c("Yield Spread","Equity","CDS","VIX") 
xStat=data.matrix(xStat) 
#Exporting the test data to excel. 
write.xlsx(xStat, Stationarity) 

Appendix 12 – Autocorrelation estimation in R 
 
#THIS PART CALCULATES THE AUTOCORRELATION ON WEEKLY DATA 
rm(list=ls()) 
library(xlsx) 
setwd("~/Desktop") 
Bond = 1 
## xHSBC = 1 
## xSANTAN = 2 
## xBARC = 3 
## xLLOYDS = 4 
## xRBS = 5 
dataweek = read.xlsx("Timeseries - Weekly Clean.xlsm",Bond) 
#Yield Spread 
Y<-dataweek[1:nrow(dataweek)-1,7] 
X<-dataweek[2:nrow(dataweek),7] 
YScoe<-summary(lm(Y~X))$coefficients[2,1]  
YSpval<-summary(lm(Y~X))$coefficients[2,4]  
YS<-matrix(c(YScoe,YSpval)) 
#Equity 
Y<-dataweek[1:nrow(dataweek)-1,3] 
X<-dataweek[2:nrow(dataweek),3] 
Ecoe<-summary(lm(Y~X))$coefficients[2,1]  
Epval<-summary(lm(Y~X))$coefficients[2,4]  
E<-matrix(c(Ecoe,Epval)) 
#CDS 
Y<-dataweek[1:nrow(dataweek)-1,5] 
X<-dataweek[2:nrow(dataweek),5] 
CDScoe<-summary(lm(Y~X))$coefficients[2,1]  
CDSpval<-summary(lm(Y~X))$coefficients[2,4]  
CDS<-matrix(c(CDScoe,CDSpval)) 
#VIX 
Y<-dataweek[1:nrow(dataweek)-1,6] 
X<-dataweek[2:nrow(dataweek),6] 
VIXcoe<-summary(lm(Y~X))$coefficients[2,1]  
VIXpval<-summary(lm(Y~X))$coefficients[2,4]  
 
VIX<-matrix(c(VIXcoe,VIXpval)) 
Val<-matrix(c(YS,E,CDS,VIX),ncol=4, byrow=FALSE) 
rownames(Val)<-c("Coefficient","P-Value") 
colnames(Val)<-c("YieldSpread","Equity","CDS","VIX") 
write.xlsx(Val,"HSBC Autocorrelation lag=1.xlsx") 
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Appendix 13 – Binomial simulation #10.000 for N = 12 in VBA 
The Excel spread sheet in which this simulation has been calculated along with the remaining 
numbers for the Pure/Crit binomial model can be found in the following dropbox: http://bit.ly/27ouGh8. 
Opening the sheet “Binomial model (Take 8, VBA)”, then in the blue cells inserting values for U-
factor, Trigger level, Crit level, AMP level & the current CET1 level in the first node of the grid. 
Finally press the grey key with the inscription “Simulation, N50”. Note to run the pure binomial 
model, Crit and AMP has to equal to zero. 
 

Appendix 14 – Binomial simulation #10.000 for N = 50 in VBA 
The Excel spread sheet in which this simulation has been calculated along with the remaining 
numbers for the Pure/Crit binomial model can be found in the following dropbox: http://bit.ly/27ouGh8. 
Opening the sheet “Binomial model (Take 8, VBA)”, then in the blue cells inserting values for U-
factor, Trigger level, Crit level, AMP level & the current CET1 level in the first node of the grid. 
Finally press the grey key with the inscription “Simulation, N50”. Note to run the pure binomial 
model, Crit and AMP has to equal to zero. 
 

Appendix 15 – Reverting/averting binomial simulation #10.000 for N = 
12 in Excel 
The Excel spread sheet in which this simulation has been calculated along with the remaining 
numbers for the reverting/averting binomial model can be found in the following dropbox: 
http://bit.ly/1Yt3t6X.Opening the sheet “Binomial model (Take 9, Aversion)”, then in the blue cells 
inserting values for average CET1 ratio, Trigger level, Reversion/aversion speed & the current CEt1 
level in the first node of the grid. Finally press the grey key with the inscription “Simulation, N12” 
 

 
 


