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ABSTRACT 

This thesis presents a recently born asset class, Contingent Convertibles (CoCos), mixing 

features of both debt and equity that emerged in the last few years and that is growing fast in the 

financial markets. CoCo bonds, converting into equity under a certain Common Equity Tier 1 ratio, 

are the regulatory response to the 2008 financial crisis. 

The financial crisis of 2007-2008 unveiled the fragility of todayôs global financial system. 

The high number of bankruptcies and of bailouts of private banks with taxpayersô money, opened 

the way to new regulatory directives aimed at strengthening the banking system, especially with 

regard to their capital base. The desire to protect taxpayers and to make managers more responsible, 

lead to the beginning of the ñbailïinò era, in which banks are saved by their equity and debt holders. 

It is in this contest of regulatory reform, to strengthen the capital stability and reduce banks failures, 

the birth of contingent capital takes place. CoCos, instruments also known as Additional Tier 1 

bonds, are financial hybrid securities issued by banks, which offer the advantages of debt in good 

times and equity in times of financial distress. These securities are imposed to European banks 

through the EU Capital Requirements Directive of 2013 (CRD IV), which is inspired by Basel III 

framework for strengthening the financial system. The purpose of this thesis is to analyze the hybrid 

instruments of Additional Tier 1, identifying their key risks from a fixed income investor 

perspective, and to try assessing a framework to come out with a credible ñfairò spread that the 

investor will require for accepting bearing all the uncertainty surrounding this particular and new 

asset class.  

Chapter 1 will briefly introduce the reader to the Basel III framework, discussing the main 

interventions of the regulator with a specific focus on the new definition of the capital base and on 

the minimum capital requirements for internationally active banks. In the regulatorôs intent of 

improving the capital quality, Additional Tier 1 CoCos, which are the centerpiece of this thesis, 

play the most innovative role. 

In Chapter 2, a definition of CoCo bonds will be given, and all the key features that make 

them a hybrid instrument between debt and capital will be discussed. In particular, after presenting 

their deeply subordinated nature, the risks of coupon deferral, of extension and of conversion will 

be analyzed, pointing out the reasons for the huge uncertainty that surrounds these financial hybrid 

securities and their differences with previous ñold styleò Tier 1 debt. The key point we will discuss 
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is the loss absorption mechanism and the conversion trigger, which are fundamental for the design 

of CoCos and for which many proposals were elaborated by the academic world. 

Chapter 3 will briefly present some valuation models for CoCo bonds existing in literature 

and will describe the valuation methodology elaborated in this thesis. Most existing models are 

related to Tier 2 CoCos, which have different characteristics with respect to Additional Tier 1 

CoCos, which are the object of this thesis. These models focus only on the conversion feature of 

the securities, which are priced as derivatives instrument. While we think these proposals correctly 

price the conversion risk upon a certain maturity, these models neglect other risks such as the 

coupon cancellation and the extension risk, which are important new features of AT1 CoCos. In 

this thesis we will instead extend the so-called ñRock-bottom spreadò framework based on a 

discounted cashflow approach and on credit fundamentals, developed by J.P. Morgan in 2001 and 

adjusted  for old-style Tier 1 by Henriques, Goulden, & Granger (2006). We will adapt this 

framework introducing the different features of new Additional Tier 1 CoCos. 

In chapter 4, we will then test the new framework, which takes into account all the possible 

cash flow scenarios through the empirical rating migration matrix representing all the possible 

financial conditions of the issuing institution, on some hybrid securities recently issued by six 

European Banks.  

Chapter 5 will finally discuss the obtained ñrock-bottomò spreads, which are the smallest 

spread accepted by an investor with a fully diversified portfolio, based on his performance target 

and on his view of the credit fundamentals of the institutions. This spread is thus almost market 

independent and we compare it to the one offered by the market to see whether the securities are 

cheap or expensive according to our views.  

The conclusions will restate the assumptions of the model, and highlight its limitations, 

knowing that the aim of this work is not to obtain a ñuniqueò and ñcorrectò spread, but rather to 

present the new and growing asset class of Contingent Convertibles and all the risks they hide for 

a fixed income investor. The minimum spread the investor will accept is derived through a 

discounted cash flow based and almost market independent valuation framework. 
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1 FINANCIAL CRISIS, BASEL III  AND COCOS 

Contingent Convertibles are financial hybrid instruments that emerged in the Basel III 

framework, in the aftermath of the last global financial crisis, as a tool to strengthen financial 

institutionsô capital and make it more effective in absorbing unexpected huge losses. This first 

chapter aims thus at describing the regulatory framework in which CoCo bonds were indicated as 

a possible mean of preventing other financial crisis.  

1.1 FINANCIAL CRISIS AND FINANCIAL STABILITY  

The financial crisis of 2007-2008 unveiled the weakness and the vulnerability of the highly 

and internationally interconnected financial system, with special regard to the so-called global, 

systemically important banks (G-SIB), which are the ones carrying the highest systemic risk 

(Veiteberg et al. 2012). These banks, also known as systemically important financial institutions 

(SIFIs), were particularly affected by insufficient capital buffers, and are the main targets of the 

increased capital requirements contained in Basel III (King & Tarbert 2011). 

One of the main reasons the financial crisis in 2008 became so severe indeed, is the excessive 

on- and off-balance sheet leverage in the banking sectors of many countries. The capital level that 

banks held was thus inadequate, and the quality of its common equity was not such to absorb losses 

and prevent insolvency (Chan & Kenadjian 2014). In addition, many banks had insufficient 

liquidity buffers and were not able to reintermediate the off balance sheet exposures they had in 

the shadow banking system, hence making impossible for them to face the trading and credit losses 

that the systemic crisis had generated. The crisis was amplified by a pro-cyclical deleveraging 

process and by the high interconnectedness of the financial systems, resulting in a market loss of 

confidence with respect to many banking institutions and in a huge contraction of liquidity and 

credit available for the real economy.  

As a direct response to the crisis and to the shortcomings of previous Basel II regulation in 

addressing the capital requirements of globally active banks and in protecting the financial system, 

the Basel Committee on Banking Supervision published in December 2010 detailed rules of new 

global regulatory standards on bank capital adequacy and liquidity commonly known as Basel III. 

The aim of the new framework is ñto strengthen global capital and liquidity rules with the goal of 

promoting a more resilient banking sectorò and to absorb the shocks from the financial sector, 

ñreducing the risk of spillover [é] to the real economyò (Basel Committee on Banking Supervision 

2011b). The drawbacks of the existing framework identified after-crisis analysis were the not 
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effective loss-absorbing function of capital, the failing liquidity management, the inadequate 

governance and risk management of big financial groups (European Commission 2013).  As a 

consequence of these regulatory flaws, a huge amount of public money from taxpayers had to be 

used to bail-out the so-called too big to fail financial institutions and to avoid further systemic 

disease (Chennells & Wingfield 2015). All these problems are addressed in the international 

reference framework of Basel III and are applied to European banks through the mean of the Capital 

Requirements Directive (CRD IV).  

In the next paragraph Basel III and CRD IV rules will be reviewed more in detail, focusing 

in particular on the standard requirements regarding capital adequacy, since this aspect of the 

regulation is the one in which CoCos make appearance as instruments for increasing banksô capital.  

1.2 BASEL III  AND CRD IV -CRR 

Basel III and CRD IV-CRR (Capital Requirements Regulation) are the masterpieces of the 

current regulation of the banking and financial system in the European Union. To be correct from 

a legal point of view, Basel III is not a law, ñit is the latest configuration of an evolving set of 

internationally agreed standards developed by supervisors and central banksò (European 

Commission 2013). In order to acquire a legal validity, it has to go through a democratic process 

to be transposed into EU or any national law. Specific applications of Basel III principles can be 

slightly modified to fit with existing national arrangements especially by adding higher standards, 

even if the main requirements, which we explain in the next sub paragraph, tend to remain common 

to all the jurisdictions. CRD IV has several correspondent in different jurisdictions, such as the 

ñFinal US Rulesò, approved by the Board of Governors of the Federal Reserve System in July 2013 

(Shearman&Sterling 2013). There exist some differences between the European and the other 

national interpretations of Basel III framework; nevertheless, since we will later analyze some 

CoCo issuances from European banks, the discussion on the capital requirements will be treated 

from the European directive perspective and with respect to the CRD IV. 

The Basel III framework, which, after being published by the Basel Committee on Banking 

Supervision, was endorsed by the G20 leaders in November 2010, is the centerpiece of the financial 

reform program coordinated by the Financial Stability Board, and it is composed of both of micro 

and macro-prudential measures. The micro-prudential rules strengthen the resilience of the single 

banks to periods of financial stress and mainly consist in capital and liquidity requirements. The 

macro-prudential reform instead, addresses the systemic risks that can originate across the banking 

industry as well as the procyclical amplification of these risks over time and their shift to the real 
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economy. The two aspects are nevertheless interrelated, since a greater individual resilience 

reduces the risk of contagion and thus of market wide shocks (Basel Committee on Banking 

Supervision 2011b). 

One of the priorities of the Basel III framework is to strengthen the quality, consistency and 

transparency of the capital base for internationally active institutions. With respect to Basel I and 

Basel II frameworks, the new standards are raising the total capital ratio to hold and the percentage 

of high quality capital, the highest quality being common equity (King & Tarbert 2011). 

Capital can be defined in different ways. Thus, to have a more accurate understanding of the 

dynamics of the capital requirements under the new regulation, it might be useful to first have a 

clear definition of the capital base. For prudential requirements in banking, the definition of capital 

is more conservative than the accounting one (asset-liabilities), since only capital that is freely 

available at all the times to absorb losses can be qualified as regulatory capital. Moreover, 

according to Basel III, capital will be separated in going and gone concern.  

Tier 1 Capital, the riskiest one, by absorbing losses on a ñgoing-concernò basis ensures the 

continuity of the institution activity, since it provides immediate capital cushion for the banking 

business, preventing the bankôs insolvency. Additional Tier 1 Cocos are part of this first class. Tier 

2 capital is made of subordinated debt and is qualified as ñgone-concernò capital, since it protects 

depositors and senior creditors but only when the institution fails, by losing its claims on the 

principal payment. 

The following definition of capital components, will be associated with the capital adequacy 

requirements, which consists of the amount of capital an institution is required to hold compared 

with the amount of assets, to cover unexpected losses. In the CRD IV-CRR, capital requirements 

are computed as a percentage over risk weighted assets. CRR defines how to weigh a certain asset, 

according to their risk. The riskier the assets, the higher the capital an institution have to hold. In 

this computation, both on and off-balance sheet must be accounted. A detailed disclosure of the 

capital components will follow here below (European Commission 2013). 

 Components of capital 

1. Tier 1 Capital (going-concern capital) 

a. Common Equity Tier 1 

b. Additional Tier 1 

2. Tier 2 Capital (gone-concern capital) 
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A more detailed composition of the different capital parts is given here below: 

1. Tier 1 Capital 

¶ Common Equity Tier 1 

- Common shares 

- Stock surplus  

- Retained earnings 

- Other comprehensive income 

- Minority interests  

Common Equity Tier 1 (CET1) is the part of capital composed by the purest forms of equity, 

broadly speaking by the banksô common stocks as well as any other stock surplus, also referred to 

as additional paid-in capital. The instruments belonging to Common Equity Tier 1 are required to 

have some common characteristics. These instruments represent the most subordinated claim in a 

bankôs liquidation procedure; moreover, they have a perpetual principal and cannot be redeemed 

or cancelled by the issuer. Their dividend distribution is at full discretion of the bank and have to 

be recognized as equity under accounting standards. Common shares, which are the main 

component of this type of capital, are a fraction of ownership of the institution, so do not entitle to 

any claim of fixed stream of income but guarantee the participation to all gains and losses of the 

issuing bank. The minimum CET1 ratio that is required by the CRD IV is 4.5%.  

ὅὉὝρ ὶὥὸὭέ 
ὅέάάέὲ ὉήόὭὸώ ὝὭὩὶ ρ

ὙὭίὯ ὡὩὭὫὬὸὩὨ ὃίίὩὸί
τȢυϷ 

¶ Additional Tier 1  

- Instruments that meet criteria for inclusion in AT 1 capital 

- Stock surplus resulting from these instruments 

- Instruments issued by consolidated subsidiaries meeting AT1 criteria 

The criteria required for including the instruments in Additional Tier 1 are some equity-like 

features, which make them effective loss absorbing items, guaranteeing the continuity of the 

regular business activity of the bank.  Among these equity-like features, for example, the deep 

subordination to depositors and other subordinated debt of the bank. In addition, these instruments 

must be perpetual, with no maturity, no step-ups or other incentives for the issuer to redeem. 

Additional Tier 1 securities can be callable only after a minimum of five years after the issuance 

and the issuer must not create expectations that the bond will be called. The bonds can be redeemed 
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only if replaced by instruments of the same or better quality, and in any case, the minimum capital 

requirements must always be respected. Moreover, the bank has full discretion on dividends or 

coupons payments cancellation or deferral, and this fact do not constitute an event of default. 

Instruments classified as liabilities for accounting purposes must have a principal loss absorption 

trough either conversion to common shares or through a write-down mechanism, which activates 

when a pre specified trigger point is breached. The different CoCos we will analyze in this thesis, 

all belong to this loss absorbing kind of AT1 instruments. 

The CRD/CRR IV requires the banks to have, in 2019, when the regulation will be fully 

loaded, a Tier 1 ratio of at least 6%. The regulation also says that, this ratio must be composed of 

up to 1.5% of AT1 ratio, since the CET1 ratio cannot in any case be below 4.5%:  

ὝὭὩὶ ρ ὶὥὸὭέ
ὝὭὩὶ ρ ὅὥὴὭὸὥὰ

ὙὭίὯ ὡὩὭὫὸὬὩὨ ὃίίὩὸί 
φϷ 

2. Tier 2 Capital 

Tier 2 capital is composed by subordinated debt, junior to depositors and general creditors, 

but which intervenes in absorbing losses only in the case of insolvency. Tier 2 instruments must 

anyway maintain some prudential features, like the fact of being unsecured, having a minimum 

five years maturity with no incentives for the issuer to redeem and being callable only if approved 

by the supervisor and if replaced by the same amount of similar capital instruments. The Tier 2 

Capital ratio that a bank has to hold as part of the total capital ratio is up to 2%, knowing that out 

of the 8% minimum Total Capital ratio required, the Tier 1 Capital ratio over risk-weighted assets 

must be at least 6%. 

Ὕέὸὥὰ ὅὥὴὭὸὥὰ ὙὥὸὭέ
Ὕέὸὥὰ ὅὥὴὭὸὥὰ

ὙὭίὯ ὡὩὭὫὬὸὩὨ ὃίίὩὸί
ψϷ 

With the changes in the definition of regulatory capital, many of the instruments that under 

Basel II were considered Tier 1 and Tier 2, do not own anymore the criteria for inclusion in Basel 

III capital. With respect to these securities issued before December 2011 (CRR, 2013, Art. 484), 

the new regulation allows the so-called ñgrandfatheringò, meaning that their regulatory capital 

value will decrease by 10% annually until 2021. Banks must gradually replace these ñold styleò 

securities with new regulation compliant instruments, such as CoCos in the case of AT1 capital. 

The instruments losing the regulatory capital status will later account as funding unsecured 

instruments (Basel Committee on Banking Supervision 2011b; Leung et al. 2012). 
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 Additional Capital Buffers  

1. Capital Conservation Buffer 

2. Countercyclical Capital Buffer 

3. Global Systemic Institution Buffer (G-SII buffer) 

4. Other Systematically Important Institutions Buffer 

5. Systemic Risk Buffer 

In addition to raising minimum requirements, Basel III and CRD IV/CRR introduced some 

additional capital buffers, creating a security cushion and forcing institutions to build up capital 

reserves in good times for preventing bad times troubles. 

1. Capital Conservation Buffer 

Among the additional buffers, banks are required to hold a 2.5% capital conservation buffer, 

composed of the Common Equity Tier 1 exceeding the minimum regulatory ratio. In this way, the 

Basel committee indirectly brings the effective requirement of CET1 to 7% (4.5% CET1 + 2.5% 

Conservation Buffer). Nevertheless, banks are allowed to temporarily have lower ratios though 

they are pushed to quickly rebuild the buffer via restrictions on discretionary distributions. These 

limitations in distribution refer to dividends, deferrable coupons, shares buybacks and staff 

bonuses. The extent of the distribution constraints depend on the distance of the bankôs CET1 ratio 

to the regulatory minimum capital requirement. Essentially, a bank having the CET1 very close to 

the minimum requirement will be forced to retain all its earnings in the subsequent financial year, 

while a bank with a high CET1 ratio satisfying the 2.5% of conservation buffer, will have zero 

constraints on distributions. For example, a bank with CET1 of 8% but with no Additional Tier 1 

nor Tier 2 instruments will meet the minimum capital requirements but, having zero conservation 

buffer, will be imposed of restrictions on its discretionary distributions. Minimum capital 

conservation standards are reported in Table 1. 

Common Equity Tier 1 Ratio Minimum Capital conservation Ratios 

(expressed as a percentage of earnings) 

4.5% - 5.125% 100% 

>5.125% - 5.75% 80% 

>5.75% - 6.375% 60% 

>6.375% - 7.0% 40% 

>7.0% 0% 

Table 1. Minimum Capital Conservation Ratio (Basel Committee on Banking Supervision 2011b) 
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2. Countercyclical Capital Buffer 

Losses that occur in a downturn preceded by a period of strong credit growth can be 

extremely large and destabilize the entire financial system. This because the easily availability of 

loans at low rates, pushes up private investments and prices, often leading to asset bubbles. When 

the bubble then eventually burst, prices go down, loans start defaulting and bank limit their lending 

activity. The contraction of credit further reduces prices and defaulting loans increase. The 

financial distress reverberate thus on the real economy and turns back to the financial sector in a 

self-perpetrating vicious circle.  

In order to prevent this diabolic loop, the CRD IV-CRR introduces a new countercyclical 

capital buffer, which forces banks to accumulate additional capital in times of economic prosperity. 

This policy aims at reducing credit availability during times of credit growth to provide banks with 

more capital to face times of distress, reducing the extent of  credit crunch during a downturn (King 

& Tarbert 2011). This buffer requirement addresses the risks deriving from the macro-financial 

environment in which the bank operates. When the national authorities judge credit growth 

excessive and associated with a system-wide risk, they can impose banks to hold this 

countercyclical buffer ranging from zero to 2.5%. The amount of this buffer depends on the 

financial stability conditions of the jurisdiction and on the weighted average of buffers deployed in 

all the other jurisdictions in which the internationally active institutions have credit exposures. 

When the authorities consider the risk is over, the buffer requirement can simply be removed. As 

before, banks not complying with the requirements can face distribution limits, according to the 

CET1 ratios. Table 2 indicates the minimum capital conservation standards for a bank subject to a 

2.5% countercyclical requirement. 

Common Equity Tier 1 Ratio 

(including other fully loss absorbing capital) 

Minimum Capital conservation Ratios 

(expressed as a percentage of earnings) 

4.5% - 5.75% 100% 

>5.75% - 7.0% 80% 

>7.0% - 8.25% 60% 

>8.25% - 9.5% 40% 

>9.5% 0% 

Table 2. Minimum Capital conservation Ratios with countercyclical capital buffers (Basel Committee on Banking 

Supervision 2011b) 
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3. Global Systemic Institution Buffer (G-SII buffer) 

The CRD IV includes a mandatory systemic buffer for banks that are considered globally 

systemically important. The amount of the required buffer will be between 1% and 3.5% CET1 on 

RWAs and will be applied starting in January 2016. This surcharge is motivated by the high risk 

that these banks present for systemic stability, which would otherwise be restored with taxpayersô 

money. The Financial Stability Board has listed 28 G-SIFI banks including 14 EU institutions. 

4. Other Systematically Important Institutions Buffer 

In addition to G SII buffer, CRD IV set a supervisory option on other systemically important 

institutions that are domestically important or EU important. The criteria for identification include 

a notification procedure and there is an upper limit to the buffer size, equal to 2% on RWAs. 

5. Systemic Risk Buffer 

According to CRD IV, other systemic risk buffer can be introduced by each Member State 

in order to prevent non-cyclical systemic or macro-prudential risk for the real economy in the 

specific State. Starting in 2015 the Member State willing to set a buffer rate between 3 and 5% will 

have to notify the EU banking authorities. The EU Commission will have to agree on the measure.  

 Pillar II Capital  

In addition to the capital requirements coming from the Pillar I, art. 97 and 104 of Directive 

2013/36/EU 5 (CRD) establishes that Member States must ensure that competent authorities are 

empowered, among others, to require banks to hold additional own funds requirement (Pillar II 

capital). The amount of additional own funds is assessed by the authorities through the supervisory 

review and evaluation process (SREP). This process is a risk management and governance control 

over single institutions, which can end up in the requirement of an additional buffer ranging from 

zero to 2% (European Union 2013; Bank of England 2014; European Banking Authority 2015). 
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The capital adequacy requirements, the regulatory additional capital buffers discussed in this 

chapter and their size are represented in the following Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

Another important aspect to consider about capital requirements is the way in which they 

will be phased-in to reach the fully loaded regulation in 2019. The gradual implementations of 

requirements allows banks to take the measures to be compliant with the law as stated in Table 3. 

 Capital adequacy phase-in arrangements 

  2013 2014 2015 2016 2017 2018 2019 

Common Equity Tier 1 3.5% 4.0% 4.5% 4.5% 4.5% 4.5% 4.5% 

Capital Conservation Buffer - - - 0.625% 1.25% 1.875% 2.5% 

Minimum CET1 + Buffer 3.5% 4.0% 4.5% 5.125% 5.75% 6.375% 7.0% 

Minimum Tier 1 Capital 4.5% 5.5% 6.0% 6.0% 6.0% 6.0% 6.0% 

Minimum Total Capital 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 

Minimum Total capital + 

Conservation Buffer 8.0% 8.0% 8.0% 8.625% 9.25% 9.875% 10.5% 

Table 3. From Basel Committee on Banking Supervision, (2011). 

Figure 1. Capital base and additional buffers under the CRD IV. From (European Commission 2013) 
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Additional Tier 1 and Tier 2 Capital are not explicitly showed in the table above, but are 

included in the minimum Tier 1 Capital and in the minimum Total Capital ratio whose phase-in 

arrangements from 2013 to 2019 can be seen in the graphical representation below. 

Understanding the regulatory capital and buffer requirements is very important for an 

investor analyzing the hidden risks embedded in Contingent capital securities. As we will see in 

chapter 2 indeed, many features of CoCos having an impact on the expected value of the securities, 

are directly linked to the breach of some of the just presented capital requirements.  

1.3 THE EXPANSION OF COCO MARKET  

In order to accomplish their regulatory ñmissionò of enhancing financial stability of banking 

institutions, Cocos must be appreciated and bought by the investors. It seems thus interesting to 

analyze the market of CoCos, to see what factors could help its development and growth. 

 The issuers perspective 

The first driver for CoCo expansion comes from the supply side, since the phasing-in of the 

Basel III and of CRD IV in Europe, is pushing a strong recapitalization of the banking sector. The 

growing requirement of Equity Tier 1 and the possibility to fill the regulatory buffers with up to 

1.5% Additional Tier 1 provides incentives to European banks to issue a huge amount of these 

CoCos and the market growth is expected to continue in the following years (Henderson Global 

Investors 2014). The rationale for bankôs preference of AT1 with respect to equity is in the cost of 

funding. Thanks to the tax deductibility of coupon payments, CoCos, which are considered as debt 

on an accounting basis, represent a more cost-effective capital instrument than common equity. 

Figure 2. Phase-in arrangements Basel III capital requirement. Source (Auer & Von Pfoestl 2012) 
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This seems to offset the high coupon that banks are forced to pay to the investors to compensate 

for the riskiness of this type of securities. 

 The investors perspective 

On the investorsô side, great appetite for CoCos was showed in the two last financial years. 

This can be explained by the low rate environment characterizing the markets as a consequence of 

central bankers expansionary policies aimed at boosting economic recovery. Almost ten year of 

very low federal fund rates and the recent Quantitative Easing from the European Central Bank, 

generated a low returns market with very little options for investors seeking higher yield. CoCos 

are providing high yields in a low yield environment. In 2014, for instance their yield normally 

ranged from 4.5% to 10% depending on issuer and on the security structure, which is quite high 

compared with an average yield of around only 4-4.5% for the European high yield sector 

(Muenstermann 2014). This is why the appearance of this new asset class was welcomed by the 

market. The initial fears, regarding the opacity of AT1 with respect to their accounting and taxing 

rules, due to their ambiguous hybrid nature, are being overcome as the regulation is getting better 

known and as the credit quality of the banks is improving, thanks to the huge recapitalization effort.  

Given these discussed factors, namely the active supply from banks and the global low yield 

environment, the buyer base and thus the market for Additional Tier 1 bonds is expected to grow 

fast in the next five years (J.P.Morgan 2015). 

 Rating CoCos 

Another factor that help boosting bonds market growth is the credit rating attribution from 

the agencies. Initially, rating agencies have been reluctant about rating CoCos for the high 

uncertainties surrounding the asset class. For instance, the heterogeneity of their regulatory 

treatment across jurisdictions makes it more difficult to create consistent rating methodologies. In 

addition, the presence of discretionary triggers and of the Point-Of-Non-Viability (PONV), which 

is declared by the government and imposes automatic conversion of the bond, further complicates 

the rating attribution. Nevertheless, the growth of this market and pressures from the issuing 

institutions pushed major rating agencies to provide these securities with a rating. Having a rating 

is important for CoCos market growth, since the main buyers of these securities are institutional 

investors, such as pension funds, hedge funds or insurance and asset management companies. Some 

of these funds have strict rules about the kind of assets they can invest in, and giving a rating to 

AT1 bonds widens the potential buyerôs base. The ratings are generally given by downgrading the 
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senior rating of four notches, with the possibility of further notching down in presence of high 

coupon cancellation or conversion risk (Avdjiev & Kartasheva 2013; Lambert 2014). 

The factors explained above, allow to predict a persistent market growth, according to J.P. 

Morgan (2015), whose research found that the amount of issued CoCos in 2014 was of USD 97,7 

billion, more than double with respect to the USD 38 billion issued in 2013. The issued AT1 

securities as of April  2015 are estimated around USD 72 billion, assuming a total market size at 

the same date of USD 229 billion. Among the different regions, European banks are estimated to 

account for USD 81 billion and the European market is expected to grow further, being the expected 

issuances valued around EUR 106 billion in the next 2-3 years.  

In the light of what we said regarding regulatory setting and of the growing market of 

Additional Tier 1, chapter 2 will provide a useful deeper look into the different non-standard 

features of CoCo bonds, to provide with more awareness about the risks one has to consider when 

willing to invest in this particular asset class. 
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2 CONTINGENT CONVERTIBLE CAPITAL INSTRUMENTS  

2.1 DEFINITION  

Contingent Convertibles, Contingent Capital, CoCos, Enhanced Capital Notes are all 

different names for the same kind of hybrid securities issued by banks to absorb losses when their 

capital ratio falls below a certain level (De Spiegeleer & Schoutens 2009; Avdjiev & Kartasheva 

2013). They are defined hybrid instruments, since they present characteristics both of debt and of 

equity (Öfinger 2012). Indeed, they behave as plain vanilla bonds, paying a regular coupon rate 

during normal stability times, but they convert into equity when the issuing institution experiences 

a state of financial distress (McDonald 2013; Koziol & Lawrenz 2012).  

Hybrid bonds offer thus both the advantages related to their debt-like features and to their 

equity-like features. As debt, CoCos benefit from the tax shield on coupon payments and thus 

reduce the weighted cost of funding even if, as Rozansky (2010) states, the fiscal advantage may 

vary from country to country, according to the local jurisdiction. In addition, with respect to equity, 

pre-conversion CoCos reduce agency costs because they force the firm to pay coupons, reducing 

the excess cash disposable by management. Moreover, being safer than capital, hybrid bonds avoid 

negative signaling effect of issuing equity (Pennacchi et al. 2011). The loss absorption mechanism, 

allows the issuing bank to promptly recapitalize through an automatic debt-for-equity swap, 

without an ex-post action which would be more costly (since the shares would be issued at a 

significant lower price), and prevents the need for a public bail out (Albul et al. 2010; Flannery 

2009). The conversion or write down of the CoCoôs face value should take place when the bank is 

still a ñgoing-concernò, i.e. when the bank in severe financial distress is still a viable business, 

avoiding bankruptcy without the need of a public bail-out (Goodhart 2010; De Spiegeleer & 

Schoutens 2014a). 

Moreover, since existing shareholders generally do not welcome a conversion, Cocos also 

enhance in another way the financial stability of banking firms. According to DôSouza et al. (2009), 

as stated in Calomiris & Herring (2011), a large size of Cocos with a credible trigger and a high 

dilutive conversion ratio, strengthens the incentive to pre-emptively recapitalize. If these conditions 

are met, an institution getting closer to the dilutive conversion will  prefer to issue new equity and 

restore its capital ratio, since this would end up in smaller losses for existing shareholders. For 

these reasons, Cocos do provide incentives to shareholders to keep banks well capitalized, which 

is exactly the regulator goal (Goodhart 2010; Von Furstenberg 2011a) 
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To sum up, contingent capital is intended to effectively reduce the financial risk in the 

banking sector, not only through the automatic recapitalization of banks, but also providing implicit 

incentives to responsibility to managers, bondholders and shareholders (McDonald 2013). 

2.2 ELEMENTS OF CONTINGENT CONVERTIBLE BONDS 

In this paragraph, we will present the main elements characterizing contingent capital, in 

particular with respect to the specific new features of Additional Tier 1 instruments as imposed by 

Basel III and by CRD IV of 2013. We will especially focus on the biggest innovation in AT1 

capital, the conversion mechanism. We will review the main proposals expressed in literature, 

discussing pros and cons of the different options for an optimal CoCo bond design. The features 

we are going to illustrate, which also hide the key risks for investors are the subordination, the 

coupon cancellation, the call/extension risk and the conversion feature. 

 Subordination 

The term subordination refers to the order of priorities of claim on assets of the bank among the 

different classes of the asset liabilities.  

Subordination means that in the event of default, the holder of the subordinated debt, must wait 

until the holders of senior or less subordinated bond are repaid, before having the chance of 

recovering some value from their bond. Subordination thus plays an important role on bondôs 

recovery rate, and it is empirically found that, on average, higher seniority is associated with higher 

payoffs in case of bankruptcy. The seniority ranking of the different classes of liabilities is shown 

Figure 3. Life of a CoCo (De Spiegeleer & Schoutens 2014b). 
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in Figure 4, which represent a simplified balance sheet of a bank.  

CoCos are classified as junior subordinated debt, and their deep subordination is mandatory 

according to the criteria 2 and 3 for inclusion in Additional Tier 1, as stated in Basel III regulation. 

2. ñSubordinated to depositors, general creditors and subordinated debt of the bank 

3. Is neither secured nor covered by a guarantee of the issuer or related entity or other 

arrangement that legally or economically enhances the seniority of the claim vis-à-vis bank 

creditorsò (Basel Committee on Banking Supervision 2011a). 

The regulatorsô intention to make of Additional Tier 1 the most subordinated liability after 

common equity is clear in these two points. In fact, in the case of bankruptcy, CoCo holders will 

become shareholders thus the first absorbing the losses. Although CoCos are moved by the same 

rationale as the bail-in resolution tool, whose application in Europe was introduced through the EU 

Bank Recovery and Resolution Directive of 2014, the two things do not have to be confused. While 

the bail-in is a regulatory procedure for managing banking failures that allows the authorities to 

impose the mandatory write-down on all the bankôs liabilities, (except on deposits and covered 

debt), CoCos are a financial instrument that is converted or is written down on a contractual 

agreement and on a pre-determined trigger event. CoCos are involved in the case of a bail-in 

resolution and can be converted also on a discretionary base by the regulator declaring the bank is 

at its point of non-viability (PONV) like the bail-in debt. Nevertheless, they are expected to be 

written down or convert before the bail-in procedure starts (Patrick n.d.; Chennells & Wingfield 

Figure 4. Simplified balance sheet of a bank. Own illustration 
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2015). Given the deep subordination they have, the expected recovery rate in case of default may 

be expected to be very close to zero.  

 Coupon cancellation 

The rules related to coupon distributions are exposed at the points 7 and 8 of the criteria for 

inclusion Additional Tier 1, as exposed in the Basel III regulatory framework. The aim of these 

criteria is to make CoCos coupon similar to stock dividends with no obligation for the issuer to 

respect the regular payment of the promised coupons.  

7. ñDividend/coupon discretion: 

a. the bank must have full discretion at all times to cancel distributions/payments 

b. cancellation of discretionary payments must not be an event of default 

c. banks must have full access to cancelled payments to meet obligations as they fall 

due 

d. cancellation of distributions/payments must not impose restrictions on the bank 

except in relation to distributions to common stockholders. 

8. Dividends/coupons must be paid out of distributable itemsò 

According to these regulatory dispositions, the cancellation of the Additional Tier 1 Coupon 

can be either voluntary or mandatory (under certain conditions). 

 Discretionary cancellation 

Point 7 of the inclusion criteria is related to the discretion of coupon cancellation, clearly 

stating that the cancellation of a coupon can be performed at any time from the issuing bank and 

that such choice from the issuer does not represent an event of default. This deferability of coupons 

was already existing in old-style Tier 1 debt under Basel III. Nevertheless, this equity-like feature 

of AT1 debt is further enhanced by removing any kind of limitation on other distribution in the 

case of AT1 coupon cancellation. While these limitations are removed but still allowed in Basel III 

(point 7 d) of the AT1 Criteria), the European Authorities formally prohibit them, as stated at art. 

52 point (1) (1)(v) and at art. 53 (a)(b)(c) of the REGULATION (EU) No 575/2013, (2013). 

The CRR establishes that the coupon cancellation must impose no restriction on the issuer, 

with particular reference to two situations: 

1. there must be no obligation to pay coupons on the CoCo if the issuer pays distributions 

on pari passu or junior capital such as ordinary shares (ñdividend pusherò) and  
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2. there must be no prohibition to pay dividends or of other distributions on equal or junior 

ranked capital just because a distribution on the CoCo is cancelled (ñdividend stopperò) 

(Welsh & Fried 2011; Leung et al. 2012). 

The removal of the stopper and pusher, might be interpreted as a violation of debt 

subordination principle, since CoCos holder could, in principle, suffer losses even before the 

shareholders. Nevertheless, several issuers clearly state the intent of respecting the seniority of 

CoCos with respect to equity, thus committing to pay the AT1 coupons, or in any case not to cancel 

them in the place of stock dividends.  

 Mandatory Cancellation 

Point 8 of the AT1 criteria, stating that coupons must be paid out on distributable items, refers 

to the regulatory conditions under which a bank may be imposed not to pay coupons. Distributable 

items means the amount of profit from the last financial year plus any profit brought forward from 

previous years and reserves available for that purpose, less any losses brought forward, profits 

which are non-distributable according to the legal provisions and sums placed to a non-distributable 

reserve. Further restrictions for coupon payments through these distributable items, come because 

of the additional capital buffers required by Basel III, as discussed in Chapter 1. As stated in the 

Article 141 of the CRD IV 36/2013, a breach of the combined buffer requirement would impose 

the calculation of the maximum distributable amount (MDA), which according to the severity of 

the buffer breach is a decreasing percentage of the banksô earnings.  

The amount of combined required buffer varies from bank to bank, since except the capital 

conservation buffer, which is equal to 2.5%, all the other additional buffersô size varies from bank 

to bank. The sum of these other buffers ranges from a minimum of zero to a maximum of 7.5% 

without considering any additional country imposed buffer. Calculating the distance to the MDA 

trigger or the MDA when the trigger is breached can be useful to make assumption on the 

probability to have the coupon cancelled. 

The computation of the MDA starts by determining the level of the bank Common Equity 

Tier 1, and via the deduction of the Pillar I and Pillar II requirements, obtaining the CET1 

disposable, we can determine through the table 4, the MDA of earnings in percentage. Multiplying 

this the distributable percentage with the profits, we obtain the absolute value of the liquidity that 

the bank is allowed to use for distributions (Kaijser 2013). 
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Available CET1 buffer above PII MDA%  

75-100% 60% 

50-75% 40% 

25-50% 20% 

0-25% 0% 

Table 4. Maximum Distributable Amount. Source: Kaijser, (2013). 

 Extension/callabilty 

This risk is linked to the perpetual maturity of CoCo bonds, and to the possibility the issuer has to 

call back the bond at certain pre-specified dates. This uncertainty is associated to the passage 

from fixed to floating coupon after the first call date, in the case the life of the bond is extended. 

These features are addressed in the points 4, 5 and 6 of the Basel III Additional Tier 1 

criteria reported below. 

4. ñIs perpetual, i.e. there is no maturity date and there are no step-ups or other incentives to 

redeem 

5.  May be callable at the initiative of the issuer only after a minimum of five years: 

a.  To exercise a call option a bank must receive prior supervisory approval; and 

b.  A bank must not do anything which creates an expectation that the call will be 

exercised; and 

c. Banks must not exercise a call unless: 

i.  They replace the called instrument with capital of the same or better quality 

and the replacement of this capital is done at conditions which are 

sustainable for the income capacity of the bank; or 

ii.  The bank demonstrates that its capital position is well above the minimum 

capital requirements after the call option is exercised.ò  

(Basel Committee on Banking Supervision 2011a). 

We can clearly see the regulator intention of making these instruments very equity like in the 

perpetual maturity, and the enhancement of this characteristic of AT1 capital with respect to Basel 

II in the removal of the coupon step-up, which is a clear incentive to redeem that old-style Tier 1 

had. The prohibition for the issuer to generate expectations that the call will be exercised will 

remove the reputation costs as determinants of the call or not choice. This decision instead is 

expected to be based on a purely economic rationale since now on called CoCos must be replaced 

by an amount of the same or better quality of debt. Funding costs and benefits of calling the debt 
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and issue new or instead to keep the existing debt instruments paying the floating rate coupon, will 

be the main focus point for financial institutions at every call date (McCarthy 2014). 

 Loss Absorption Mechanism 

The loss absorption mechanism is the process through which the issuing bankôs equity is 

boosted on the appearance of a trigger event. This automatic recapitalization can occur in two ways, 

either converting the bond into equity shares or operating a haircut (write down) on the bondôs face 

value (Avdjiev & Kartasheva 2013). Basel III requirements are exposed at point 11 of the criteria 

for inclusion in Additional Tier 1 capital. 

11. ñInstruments classified as liabilities for accounting purposes must have principal loss 

absorption through either (i) conversion to common shares at an objective pre-specified 

trigger point or (ii) a write-down mechanism, which allocates losses to the instrument at a 

pre-specified trigger point. The write-down will have the following effects: 

a. Reduce the claim of the instrument in liquidation; 

b. Reduce the amount re-paid when a call is exercised; and 

c. Partially or fully reduce coupon/dividend payments on the instrumentò 

This feature ensures CoCos perform their fundamental role of providing a readily and easily 

available source of new capital for the bank in times of crisis (Avdjiev & Kartasheva 2013). Related 

to this, two key features are (1) the loss absorption mechanism and (2) the trigger event that 

activates the loss absorption mechanism. Their design must be robust enough to face potential price 

manipulation and speculative attacks (Albul et al. 2010). Several proposals are present in literature 

for Cocos design, focusing on the design of these two key features. All the proposals, which we 

are going to review, make implicit or explicit assumptions on the behavior of the different actors, 

meaning regulators, managers, accountants, investors and markets. All the options present both 

advantages and disadvantages, reason why academics are still uncertain about a recognized optimal 

design model (McDonald 2013).  

 Conversion into shares 

The conversion ratio defines the amount in shares the CoCo holder will receive in exchange 

to the face value of his bond. According to Flannery (2009), the conversion price distributes the 

CoCoôs value between shareholders and bondholders and since this could generate pressures on 

the stock prices, it is important to set a strong and right conversion ratio (Öfinger 2012).  
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The conversion ratio (ὅ , is the result of the face value of the bond N divided by the 

conversion price (ὅ . 

ὅ
ὔ

ὅ
 

If the bond is converted in shares, the loss for the investor depends on the conversion rate 

and on the value of the shares at time of the conversion. 

ὒ ὔ ὅ Ὓᶻ ὔ ρ
Ὓᶻ

ὅ
ὔ ρ Ὑὅέὅέ 

The equation above introduces the concept of recovery rate for a CoCo. The closer the 

conversion price to the nominal value of the share at the trigger date, the smaller the loss. In 

addition, the smaller the conversion price the better off the investor, since he will receive a largest 

number of shares. On the contrary, a small conversion price will damage the existing shareholders 

because of the ownership dilution (De Spiegeleer & Schoutens 2014a). 

De Spiegeleer & Schoutens (2013) identify three methods to deal with the conversion price: 

1. Floating conversion price: ὅ Ὓᶻ 

In this type of conversion, that Von Furstenberg (2011) defines as dilutive, the conversion 

price is set at the observed market share price at the trigger moment. Normally, this corresponds to 

a low price, since the trigger takes place in some event of financial distress for the issuing bank. 

The number of shares (X) received after the conversion is computed through the following ratio: 

 ὢ
ὔ

Ὓz
 

The face value of the bond can converted at par, premium or discount. At the date, the 

Additional Tier 1 bonds issued are converted at par. Under this conversion price mechanism, the 

bondholder would not suffer any losses, since he will receive the exact face value in shares. 

In fact, with low prices and the equivalent amount of the face value converted, bondholders 

have a very safe claim, while most part of the brunt of the trigger breach is born by old shareholders, 

suffering from a substantial dilution. The lower the conversion price, the grater the dilution and 

expropriation of existing shareholders and the more likely the disrespect of the subordination 

hierarchy (Von Furstenberg 2011a). Meanwhile, this dilution risk has the advantage of increasing 

the incentives for shareholders to avoid a breach of the trigger (Avdjiev & Kartasheva 2013). 
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According to De Spiegeleer & Schoutens (2014), so far no CoCo issuance has this conversion 

method. A Coco with this feature would not be accepted from a regulatory point of view since it 

would not provide true loss absorption and the dilution would be unbounded.  

2. Fixed Conversion Price: ὅ ‌Ὓ 

With this option, the conversion happens at a pre-specified price, which normally 

corresponds to a fraction ♪ of the bankôs share price ╢ at the CoCoôs issue date. Establishing a 

fixed conversion number of shares protects existing shareholders from excessive dilution in the 

case of trigger breach. The number of newly issued shares (X) can be found with the ratio: 

ὢ
ὔ

‌Ὓ
 

This method, which Von Furstenberg (2011) calls anti-dilutive, while providing pre-existing 

shareholders with more guarantees on the dilution phenomenon, sets bondholders in a more 

uncertain position, since they cannot know the amount of the loss they will incur at the conversion. 

This loss is indeed very likely to happen and be huge since the share price of the bank in a moment 

of financial distress is almost certainly lower than the conversion price set at the bond issue 

(Öfinger 2012). The fixed conversion price, while limiting the risk of share price manipulation, 

also reduces the incentive for shareholders to avoid the risk of the trigger breach (Avdjiev & 

Kartasheva 2013). This mechanism was used in the first CoCo issuance by Lloyds Bank in 

November 2009, which was a lower Tier 2 instrument, and had a price equal to the volume-

weighted average price of its ordinary shares for the five consecutive trading days from 

November11 to 17, 2009 (Maes & Schoutens 2012; Von Furstenberg 2011a). 

 

3. Floored Conversion Price: ὅ άὥὼὛᶻȟὛ) 

This method, is a combination of the previous two, since the price is set equal to the price Ὓᶻ, 

which is the market price at the moment of the conversion, but only if this price is not lower than 

a pre-specified price floor Ὓ. 

This option prevents excessive dilution of the shares, reduces the violation of the 

subordination of the pre-existing debt since CoCos can suffer a substantial haircut when the market 

price Ὓᶻ is smaller than the floor price Ὓ . The bondholders do not have to take on all the 

uncertainty of stock price deriving from a pre-specified conversion price, even if in the in most 

cases the conversion price is expected to be higher one, corresponding to an effective write-down 
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(Wilkens & Bethke 2014). This method was first used by Credit Suisse in February 2011, with a 

floor price equal to 20 CHF or 20 USD,  and is the most common used in AT1 CoCo issuances (De 

Spiegeleer & Schoutens 2014a). 

 Principal write down 

Another possibility for banks to absorb losses and increase the level of common equity is to 

operate a write down on the face value of the bond. This loss absorption mechanism can be used 

by banks that have no listed shares such as Rabobank, but it is also adopted by banks with shares 

that are publicly traded on the stock markets as, for example, UBS or Barclays.  

According to De Spiegeleer & Schoutens (2014a), this write down can occur in three ways: 

1. Full Write Down 

In this case, if the triggering capital ratio breached, the nominal value of the bond is 

completely written off and lost for the investor, and becomes equity of the issuing bank. 

2. Partial Write Down 

The first CoCo bond of this kind was issued by Rabobank in 2010, had a haircut of 75% and 

reimbursed 25% of the face value at the trigger. The written-off amount can also be at discretion 

of the issuer. 

3. Staggered Write Down 

This mechanism consists in a principal loss that occurs up to the point where the breach on 

the capital trigger is solved. This type of write down is flexible and depend on the size of the bankôs 

distress, since the amount of principal written off corresponds to how much is needed to reach back 

the trigger point. 

 Trigger event 

The second key feature in the design of CoCos is the definition of the trigger event, i.e. the 

situation that automatically activates the loss absorption mechanism and that hence represent the 

potential loss for the investors. 

According to De Spiegeleer & Schoutens (2011), an effective CoCo trigger event should be: 

- Clear: Carry the same message whatever the jurisdiction of the issuer. 

- Objective: The conversion mechanism must be set at the issuance date and presented in the 

prospectus  

- Transparent: The event should represent the real conditions of capital. 
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- Fixed: The trigger cannot be changed during the bondôs lifetime. 

- Public: The trigger event must be knowable by everyone. 

Triggers can be single or multiple, in which case the breach of any of them activates the 

conversion mechanism. Generally, the trigger event is contractually defined in the prospectus, but 

the resolution authority is free to impose conversion, if it consider the institution to be in a critical 

situation. 

Previous literature on CoCo bonds distinguishes different ways to establish the trigger point, 

some related to bankôs specific events and others linked to more systemic financial distress. Despite 

the several trigger structures explored in literature, so far in real issuance the triggering has been 

linked to accounting ratios (De Spiegeleer & Schoutens 2009).  

 Bank specific trigger 

Bank specific triggers as suggested by Flannery (2009), subordinate the bond conversion or 

write-down only to negative economic conditions of the issuing financial institution. 

Among the advantages of this kind of triggers, the incentive for prudential behavior of 

management and shareholders and the focus in the single institutionôs capital needs. To accomplish 

the contingent capital task, the trigger must activate conversion while the bank is still a ñgoing 

concernò, i.e. before entering a situation of severe distress (Pennacchi et al. 2011). On the 

disadvantages side, the fact that the trigger may be insufficiently responsive to systemic risk 

(Pazarbasioglu et al. 2012). 

Among the bank-specific triggers several options can be distinguished, some linked to 

accounting ratios and some linked to market based indicators. 

2.2.5.1.1 Capital ratio -based trigger 

Under this mechanism, the conversion of the bond into equity is linked to the health of the 

bankôs balance sheet.  The loss absorption happens in the case that the CET 1 ratio, falls below a 

certain value, which can be pre-specified in the bond prospectus or in any case, according to the 

CRD IV cannot be lower than 5.125%.  

On the pros, capital ratio triggers prevent speculation on the stocks that could happen with a 

share price based trigger, when approaching to the conversion price. In this sense, it prevents an 

undue recapitalization of the bank due to market manipulation. An accounting trigger like the CET1 

ratio, guarantees transparency and objectiveness to investors willing to assess the bankôs capital 

distance from the trigger. On the other hand, this kind of triggers are widely criticized for their 

dependence on accounting techniques which are ñlikely to overstate the market value of a distressed 
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firmsô equityò (Von Furstenberg, 2011b).  Another negative point of accounting-based trigger is 

that the financial statements are published only quarterly, so there is some kind of time lag between 

the actual state of the capital and the one stated on financial reports (Pazarbasioglu et al. 2012). 

This timing problem and the reliability of the flexing rules was evident during the 2007 

financial crisis when some institutions, which were financially in trouble, were still qualified as 

stable and well capitalized. According to Kuritzkes & Scott (2009) indeed, the five largest US 

financial institutions that failed or were forced into government-assisted mergers in 2008 -Bear 

Stearns, Washington Mutual, Lehman Brothers, Wachovia and Merrill Lynch- had better capital-

ratios than the standard requirements. 

Despite these negative aspects, the capital ratio is the most used mechanism in real issuances 

of CoCos, and for what concerns the Additional Tier 1 CoCos, which is the type of CoCos that is 

analyzed in this thesis, the capital ratio trigger is the conversion method legally required under 

Basel III framework. As we have already seen indeed, these kind of instruments originate 

specifically in order to allow banks to meet the capital requirements imposed by Basel III.   

- The timing of conversion 

An important aspect to consider about capital ratio triggers, is the level (of CET1/RWA) at 

which the loss absorption mechanism takes place. The level set is important for the regulator, for 

the issuing institutions and for investors. 

Since the conversion or write-down must be activated while the distressed institution is still 

viable, the regulator set a minimum level for the trigger. The CRD IV determined this minimum 

level, required for CoCos to qualify as AT1 capital in a CET 1 ratio of 5,125%. As a consequence, 

the developing trend among financial institutions is to set the trigger exactly at that level even if 

they are free to impose higher trigger (Avdjiev & Kartasheva 2013) 

Banks generally prefer low trigger CoCos since it postpones the recapitalization and its 

negative signaling effect for the market. A low trigger also allows banks to collect cheaper Tier 1 

capital, since lower probability of conversion implies lower required spreads from the investors 

with respect to high trigger levels. The trigger level influences the type of investor interested in the 

bond. Conservative, long-term investors will prefer low trigger CoCos since the risk of conversion 

is limited, while speculative, high yield investors will go for high trigger CoCos. As Avdjiev & 

Kartasheva (2013) found, as of 2013 low trigger bonds offer only a 2.5% excess return with respect 

to non-coco subordinated bonds, while for high trigger this spread is of 3.6%. 
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On the opposite with respect to banks, the regulator prefers high trigger, which would start 

the recapitalization before the distress situation is really critical and while the bank is still in ñgoing 

concernò. This would stabilize the bank situation with the main contribution of the private sector 

instead of the taxpayers, ensuring AT1 capital effectively accomplish the role it has in the 

regulatorôs intention. High triggers hence seem to be more prudential but still they present some 

negative aspects for the issuing institutions. In addition to be more expensive for banks they could 

also lead to a premature conversion that would imply negative effects for initial shareholders, since 

the dilution effect would act even if it is still unnecessary. 

The choice of the trigger level for banks depends thus on the trade-off between regulatory 

requirements and more favorable cost of financing. 

2.2.5.1.2 Market -based trigger 

Many researchers, among which Flannery (2009) and Goodhart (2010) for instance, are 

skeptical about accounting-based triggers, because of the lack of transparency and of timing 

consistency of accounting ratios. To overcome these problems, the option proposed in literature, 

which is preferred by the academic world is that convertibility must be associated to market values, 

such as share or CDS price (De Spiegeleer & Schoutens 2011; Von Furstenberg 2011a).  

Among the advantages of a market-based trigger, we find that the trigger breach does not 

depend on managersô honesty or on regulatorsô thoughtfulness. Moreover, market values are 

forward looking, while accounting measures are based on past elements and they are slow in 

displaying changes in the issuer financial condition (Pazarbasioglu et al. 2012). Market prices 

reflect the financial state almost instantaneously because share prices and CDS spreads are 

continuously requested and incorporating off-book information are more accurate representation 

of the true equity value especially in the event of financial crisis, when managers have convenience 

to overstate banks consistency and solvability (Öfinger 2012). In addition market triggers are 

preferred by investors because they are easier to price. 

On the other hand, also market-based triggers present some negative aspects, which are the 

main reasons why despite being preferred by the academic world, they have not become a 

regulatory standard. The main point against market triggers is that they are vulnerable to market 

manipulation. Trigger may be activated if, for example, a certain market player sells a huge amount 

of shares when the price is already trading close to the trigger barrier. A large decline in stock 

prices happened for instance in May 6, 2010 in the United States, during the so-called Flash Crash 

event. That day due a large fundamental trader that via a ñSell algorithmò and to high frequency 



28 
 

trading, more than 20,000 trades across more than 300 securities were executed at a price that was 

over 60% away from their values just moments before (U.S. CFTC. U.S SEC 2010). In the cases 

like this one, or even in less extreme situations, an unjustified short-selling of banks shares could 

activate the conversion trigger without the existence of a real financial distress. A fall in shares 

price will increase the risk of conversion for bondholders and the dilution risk for existing 

shareholders, turning into more sales and activating a downward price spiral. This phenomenon, 

analyzed by Hillion & Vermaelen (2004), is defined as Death Spiral, since the self-reinforcing 

downward movement can end in a conversion not justified by the underlying financials. In addition 

to manipulation, other market distortions like prices volatility, investorsô panics or other market 

pricing errors might trigger undue bond conversion. 

Undue conversion risk can be mitigated by setting the trigger at an average share price. For 

example, by imposing the conversion at the triggering of an average of 5 to 10 consecutive daysô 

share prices, short sellers would have to maintain their positions for a longer period of time 

(Flannery 2009; De Spiegeleer & Schoutens 2011). Still the lack of confidence in market efficiency 

and reliability explains the tendency of regulators to prefer account-based triggers.   

2.2.5.1.3 Regulatory trigger  

With this kind of trigger mechanism, the conversion or write down of the bond is activated 

by a decision of the government. This trigger, also called discretionary or point of non-viability 

(PONV), reflects the supervisorôs negative judgment about the issuing bankôs solvency prospects. 

The inclusion of this trigger clauses in AT1 CoCos is due to regulatory capital eligibility 

requirements (Avdjiev & Kartasheva 2013). 

On the pros, this modality allows the regulator to overcome the problem of timing gap or 

unreliability of book-value trigger and also of the risk of market manipulation linked to market-

based triggers. However, on the cons, the discretion given to the supervisor makes the trigger 

activation less clear and predictable both for issuers and for investors, deeply reducing the 

marketability of the bond. The funding costs for the issuer might increase since the investors may 

charge a premium for the uncertainty (De Spiegeleer & Schoutens 2011; Avdjiev & Kartasheva 

2013). Moreover, being a non-automatic mechanism, the supervisor judgment and discretion might 

increase the negative signaling problem of recapitalization (Pazarbasioglu et al. 2012) 

 Systemic trigger 

Systemic triggers, as opposite to bank specific triggers, do not aim at preventing the financial 

distress of a single institution but rather address ñsystem-wide risks that can build up across the 
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banking sector as well as the pro-cyclical amplification of these risks over timeò (Basel Committee 

on Banking Supervision 2011b). The goal of these triggers is to strengthen the resilience, and 

increase the capitalization of the entire financial industry in the case of a systemic crisis. The 

systemic trigger can be linked either to some market crisis indicators, as for instance loss rates or 

indexes, or to regulatory declaration of systemic crisis. While providing the financial system with 

huge amount of capital in times of crisis, systemic triggers remove the incentive for banks to 

efficiently manage risk in case of low capital ratio, since the triggering event does not depend on 

their specific situation. 

Systemic trigger imposed by the supervisor may generate the so-called first troubled bank 

problem, which consists in the fact that the first institution that is experiencing financial distress 

cannot access its contingent capital resources until the regulator or the market index forces all banks 

to recapitalize. That moment may be too late for the first bank and consequently the regulators have 

an incentive to declare systemic crises too early. On the contrary, uncertainty and shareholders 

aversion for conversion pushes regulators to a recapitalization delay. It is historically ascertained 

that regulators tend to delay too much recapitalization in order to reduce negative signaling to the 

market and to avoid generating a general lack of confidence. 

A market based systemic trigger as an index could seem more reliable, since it is always 

disclosed, opened to the public and very difficult to manipulate through short-selling. On the other 

hand, the index must represent the entire financial industry and since every crisis is different, it is 

impossible to find a ñcorrectò index that exactly anticipate the beginning of the crisis. The use of 

inappropriate trigger would expose the financial system to a huge risk since it would trigger CoCosô 

conversion either too early or too late. 

To sum up, the two main problems related to the systemic trigger are the risk of wrong timing 

in systemic crisis declaration from the regulator and the fact that once the conversion is activated, 

the recapitalization happens for all the institutions with no distinction, thus penalizing the stable, 

well capitalized banks. To overcome this problem, researchers as Flannery (2009), McDonald 

(2013) or the Squam Lake Working Group (2009) suggested a dual trigger option, a combination 

of a systemic trigger and of a bank-specific one.  

 Two part trigger  

Another suggestion from literature about the optimal CoCo design is the possibility of using 

two triggers on the same instrument, preventing risks linked both to the single institutions and to 

the entire financial system. According to Pazarbasioglu et al. (2012), the dual trigger mode allows 
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implementing a broad-based recapitalization of the banking system still guaranteeing 

differentiation among banks. These solutions that take into account both micro and macro risk 

measures are proposed as an improvement of the options presented above (Veiteberg et al. 2012). 

Supporting this view, McDonald (2013) presents a study for contingent capital with dual 

market trigger. His claim converts bond into equity based on market prices, and specifically, when 

bankôs own stock price falls sufficiently and only if, at the same time, also a given broad financial 

stock index falls below an established trigger value. In this way, conversion occurs when the bank 

is performing poorly in a distressed financial industry environment but allows a bad bank to fail 

when the rest of the industry is in a good situation.  

Similar to McDonald (2013) proposal is the one by the Squam Lake Working Group (2009), 

a pool of 15 non-affiliated leading financial academics that also suggested the conversion shall 

happen if two conditions are met. The first requirement is the declaration of systemic crisis by the 

regulator and the second is the violation of covenants contained in the security contract, which they 

identified in the bankôs capital adequacy, measured by its CET1 ratio (French et al. 2010). Support 

to this proposal, comes from a Rajan (2009), who slightly modifies the Squam Lake Group 

proposal, suggesting that the systemic trigger should be activated by some objective indicators, 

such as aggregate bank losses, rather than by regulatorôs will. Here again the bank-specific trigger 

activates on an accounting basis, when the bankôs capital ratio falls below a certain value 

(Calomiris & Herring 2011). 

Having analyzed the different trigger proposals from literature, and said that the CRD IV 

imposes a trigger based on the capital ratio, the next section will introduce some pricing models 

existing in literature and will set down the valuation methodology used in this thesis. 
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3 THE VALUATION FRAMEWORK  

3.1 PRICING ISSUES 
Finding the correct value for Contingent Convertible instruments is a complicated task. 

Different proposals and methods were elaborated both in the academic and in the professional 

world around contingent convertibles since their very first appearance on the capital markets. 

Nevertheless, the continuous evolution and large variety of non-standard features of these hybrid 

bonds, make it difficult to find a comprehensive and definitive approach (Deufel et al. 2011). 

In this section, we are going to briefly discuss the principal pricing issues and we will 

introduce the so-called Rock-bottom spread model from J.P. Morgan, which is the starting point 

for our extended framework. The extension will aim to adapt the 2006 version on financial hybrids 

to the new regulatory context and to the new and specific features required to CoCos to be included 

in Additional Tier 1 capital under the CRD IV. 

The first CoCo bond was issued in 2009 by Lloyds, and was quite different from the AT1 

CoCos that boosted the contingent capital market in the very last years. The Lloyds 2009 CoCo is 

classified as Tier 2 capital, has a fixed coupon, a capital ratio trigger of 5% and a maturity of 10 

years. This instrument is very different from the securities described in the previous chapters and 

the valuation method varies significantly for the two instruments. Most pricing existing model are 

focused on this first type of CoCo, having a fixed non-cancellable coupon and a defined maturity, 

and thus tend to focus only on the conversion risk. The main issues related to conversion are in 

quantifying the value of the shares the investor will receive upon conversion. This is a function of 

the market share value at the trigger time and of the conversion price set in the prospect. 

Other uncertainties complicating the valuation of Additional Tier 1 are related to the coupon 

payment streams, which are at full discretion of the issuer and to the undefined maturity of the 

security. The high heterogeneity of this asset class makes the modelling of a standard consistent 

framework something puzzling and far from being achieved (Henderson Global Investors 2014).  

In addition to that, since these instruments originated as a response to the Basel III regulation, 

they are very sensitive to changes in the bankôs capital requirements. In fact, the constant evolution 

of financial system regulation, could make the already issued instruments no more compliant with 

legal requirements, thus modifying their risk profile and expected return when already in 

possession of investors. This phasing out is exactly what happened with old style Tier 1 hybrid 

bonds which were considered as Tier 1 capital before the new rules of Basel III. These old-style 



32 
 

Tier 1 bonds, which failed to protect banks during the crisis, were perpetual callable bonds with a 

step-up mechanism after the first call date. This feature strongly stimulated issuers to call the bonds 

and many operators considered them as fixed maturity bonds. The removal of the step-up feature, 

eliminating the incentive to call, enhances the perpetuity characteristic of AT1 capital changing the 

relevant time horizon in the securitiesô valuation (De Spiegeleer & Schoutens 2014a). 

More uncertainty around AT1 instruments, according to the Global Credit Research (2015) 

by J.P. Morgan, could be added by the trend towards higher triggers for AT1 Cocos in the European 

banking sector. If this trend is respected, although having a good impact on the sector, it will have 

a more uncertain impact on outstanding AT1 contingent debt (since it would be no more compliant) 

and could lead to unexpected outcomes not priced in the market (J.P.Morgan 2015). 

For the reasons above, pricing models may need to be frequently modified to adapt to the 

regulation changes. Nevertheless, since the prospected strong growth of this asset class and since 

this complexity and evolving nature of this under-researched market can give rise to attractive 

investment opportunities,  having a tool allowing to find a ñfair  priceò for Cocos is a relevant 

matter for high yield securities investors (Henderson Global Investors, 2014).  

While, at the date, the loss absorption triggers in real issuances are linked to the CET1 ratio, 

most existing models on pricing Cocos are based on substituting the accounting trigger with a 

triggering stock price. All these models imply high correlation between stock price and capital 

ratio, which is historically inconsistent, and do not consider the banksô ability to control the ratio 

through their risk management. Some proposals with accounting triggers and conversion to shares 

are presented below, with a focus on assumptions on capital ratio and stock prices co-movements 

(Veiteberg et al. 2012). Among the existing models we are going to briefly present the credit 

derivatives approach, developed by De Spiegeleer & Schoutens (2011), which models the recovery 

rate at conversion, based on the ratio between the market share price at the moment of conversion 

and the conversion price, set in the prospectus, at which the investor effectively pays the shares. 

The credit derivatives approach is based on a fixed income investorôs perspective, seeking 

the extra yield on top of the risk free rate required to face the risk of support losses. This starts from 

a reduced form approach, which establishes the relationship between the spread, the recovery rate 

and the probability of default (ɚ) of the bond according to the following equation: 

ὧί ρ Ὑ ‗ 

Moving from this relation, the model considers the trigger event as some kind of special case 

of default event. Obviously, we have that   ‗ ‗, since we assume that the trigger event 
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will take place before the institution defaults and thus has a higher probability to materialize. The 

required spread hence becomes: 

ὧίὅέὅέ ρ Ὑ ‗  

The recovery rate of the contingent convertible depends on the conversion price into shares, 

as already seen in section 1.2, so the only missing part, according to De Spiegeleer & Schoutens 

(2011), is the probability of the trigger event. Since estimating ‗  reveals to be a complicated 

task, this approach assumes that stock prices move in an equivalent way as capital ratio and thus 

replaces the accounting trigger with a market-based value. By doing this, the trigger probability 

can be modeled in a BlackïScholes setting. We presented this model, since based on its results on 

the recovery rate for the same securities we study, we will set our assumption about their possible 

recovery rate. 

3.2 THE ROCK-BOTTOM SPREAD FRAMEWORK  

The so-called rock bottom spread model is a valuation framework developed by Peter 

Rappoport (2001) from J.P. Morgan Securities, to value the significant additional exposures that 

many bonds present in addition to plain government bonds, namely credit and liquidity risk. 

In 2006, Henriques, Goulden, and Granger, from J.P. Morgan Credit Research, adapted this 

model to financial hybrids, and specifically to bankôs Tier 1 bonds, the regulatory ancestor of 

Additional Tier 1 Cocos, which this master thesis aims to fairly value. Henriques et al. (2006) 

valuation framework allows taking into account the non-standard features of Tier 1 bonds, namely 

the subordination, the coupon deferral and the extension risk. 

In this thesis, we will adjust the framework to value the new features of AT1 Cocos deriving 

from the changes in the regulatory environment. The new framework developed will take origin 

from the basic Rock-bottom spread mechanics (Rappoport, 2001a), will include the changes made 

by Henriques et al. (2006) and will be modified and extended in order to be test on some recent 

European banks CoCo issuances. 

 Overview of the framework 

As the original valuation framework for corporate hybrids, the model is based on the 

calculation of the present value of a set of cash flows in order to find out a fair price, and thus fair 

spread, for the financial hybrids.  However, the specific and not standard features of these 

instruments makes the calculation far more complicated that it would be with plain vanilla bonds. 



34 
 

CoCos structure indeed, generates a huge amount of uncertainty around the effective 

instrumentôs cash flows, and the probability of the missed payment of coupons and the probability 

of the activation of loss absorption mechanism have to be included in the derivation of the fair 

value of these securities.  

The main output of this valuation model is, indeed, the rock-bottom spread, which represents 

the lowest amount that an investor need to be paid to bear the credit exposure. Any lower spread 

from the security would not compensate enough for the additional risk. This spread reflects three 

pillars on which the model is based:       

1. Credit Fundamentals: the credit quality and views on credit trends over the bondôs life the 

probability as represented by ratings; 

2. Credit Returns: the expected cash-flow, the maturity and seniority ranking of the bond; 

3. Risk Tolerance: the rate of return the investor requires for taking risk, expressed by the 

information ratio. 

These elements will correspond to a certain required spread, which is independent from any 

market influence. This allows then, to compare the spread found out according to the model and to 

the credit valuation of the issuing institution, with the spread that the market is offering for the 

same bond, so to make more informed purchase decisions based upon the modelôs results.  

There are two main and most important assumptions that are made in the construction of the 

framework. First, the probability of the cash flows being received by investors is assumed to be 

linked to the financial state of the issuing institution. Secondly, the model assumes that the financial 

state of the issuer is represented by its ratings. Linking each CoCo risk feature to a corresponding 

rating of the issuer means associating each risk event and the connected expected cahsflows to the 

Credit Fundamentals: 

Probability of credit quality change 

Probability of default / recovery rates 

Portfolio Diversity 

 

Rock-bottom spreads 

Risk Tolerance: 

Information ratio  

 

 

Credit Returns: 

Discounted cash flow pattern 

 

 

Figure 5. Rock-bottom spread model pillars. Adapted from (Rappoport 2001b). 
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underlying financial state of the issuer. Given these assumptions on the link between ratings and 

future cash flows, we have to build a probability distribution for the issuer rating state and thus for 

its possible financial situation. The medium adopted to determine the empirical evidence of the 

probability of being in each rating state is the rating transition matrix. This matrix represents the 

historical chance for each institution with a given initial rating to change or maintain its rating state 

over a certain period, one year in our case. This method provides us with a forward looking 

probability distribution of the rating transition of the firm and to estimate the likelihood of receiving 

a certain cashflow from the instrument issued by the firm (Henriques et al. 2006). 

The three factors composing the model and determining the rock-bottom spread will be 

discussed, with special attention to the way they were modified with respect to the original 

framework to better fit the valuation of Additional Tier 1 CoCos.  

 Credit fundamentals 

Credit fundamentals concern the potential losses that the investor is facing when investing in 

a certain security. These potential losses depend on the actual and future credit quality of the issuing 

institution, which reflects in its probability of downgrading and default.  

 Credit migration matrix 

As said, one of the crucial assumptions in the basic valuation framework and in our adjusted 

version, is that the financial condition of the bondsô issuing firms can be represented through their 

ratings. Standard and Poorôs defines issuer credit ratings as their ñforward-looking opinion of a 

companyôs overall creditworthiness to pay its financial obligationsò (S&P 2014). According to that, 

changes in the credit quality of the issuers are predicted following what is empirical evidence about 

senior ratings migration, as reported in credit transition matrices. According to Schuermann (2007), 

this method is common practice in several risk management applications, among which portfolio 

risk assessment, pricing of bonds and credit derivatives.  

Many examples of the use of transition matrices as a cardinal input of valuation models can 

be found in previous literature, as for instance in the Markov chain based risky bond pricing method 

by Jarrow, Lando & Turnbull (1997) or in the credit derivatives pricing model from Kijima and 

Komoribayashi (1998). This approach is also used in credit portfolio models as showed by Gupton, 

Finger, & Bhatia (1997) in their CreditMetricsTM framework, which calculates bond prices and 

assesses credit risk assuming asset returns to be normal distributed and to be linked to the issuing 

firmôs rating states. Given these assumptions and the likelihoods derived from the transition matrix, 

it is possible to compute every asset return threshold corresponding to a specific credit rating 
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(Bangia et al. 2002; Crouhy et al. 2000). This relation is represented in Figure 6, where the 

horizontal axis represents a BBB firmôs assets value. 

 

The examples reported in Figure 7, show the probability for respectively, an A, AAA, and 

BBB rated institutions to be in the same or another rating class by the end of the year. A first 

general rule is that the sum of the likelihoods must be equal to 100 % since these represent all the 

possible ñstates of the worldò for the changes in issuersô credit quality. Taking the first example, it 

can be seen that, according to historical data, an A rated institution has 91.05% probabilities to still 

be an A rated company at the end of the year and 5.52% likelihood to be downgraded of one notch, 

thus becoming a BBB rated firm, always on a one year time interval. 

Instead of representing the quality migration probabilities separately for each rating, it is 

common practice to use transition matrices, which indeed result in square table of probabilities.  

The market of the migration matrices in the U.S. is dominated by Moodyôs Investors Services 

and by Standard & Poorôs, which yearly publish studies about the default probability ad the rating 

migration. Because of their broader coverage, Moodyôs and S&P data have been used in several 

published studies (Jafry & Schuermann 2004). For the same reason we will use a transition matrix 

Figure 7. Examples of credit quality migration on a one-year horizon (Gupton et al., 1997). 

Figure 6. Model of a value firm and migration (Gupton, Finger, & Bhatia, 

1997). 
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adjusted from the yearly matrices published by Standard & Poorôs Rating Services in their Annual 

Global Corporate Default Study and Rating Transitions. From now on, the S&P ratings 

nomenclature is going to be used. 

There are several different kind of matrices and several aspects to consider when choosing 

the most suitable matrix for purpose. Hereafter we will discuss some of these aspects and give a 

rationale for choices made in this thesis. 

First, the dataset originating the matrix must be analyzed. The matrices by S&P are generated 

using the Standard & Poorôs CreditPro database, which contains, as of year 2013, the issuer credit 

ratings history for 16857 companies that were first rated in the period from December 31st, 1980 

to December 31st, 2013. They include both US and non-US industrials, banks and other financial 

institutions and real estate companies. The matrices can be created on a country, region or on an 

industry basis. This separation is quite important, since the probability distribution or rating 

transitions may vary in a significant way depending on the group of institutions under observation 

(S&P 2014).  

In order to capture credit quality, the ratings composing the matrix must be related to the 

issuer, as credit events normally concern firms as a whole. Since ratings are generally related to 

specific debt, S&P perform some steps to create a corporate matrix. First, bond ratings are 

converted into issuer rating by taking the long-term senior unsecured rating, since they do not carry 

any additional risk to the issuer credit risk. Second, issuers are grouped into economic entities, this 

allowing making a correct rating attribution taking into account parent-subsidiary links, mergers 

and acquisitions and similar corporate structures (Bangia et al. 2002). 

Matrices can count 8 or 18 different rating states, depending if the rating modifiers +/- are 

included or not. S&P yearly calculates both types of matrices, and both of them present positive 

and negative aspects. The 8 categories matrix, for instance, provides larger sample sizes for each 

rating category which reduces the risk of incurring in statistical errors, that, as outlined by Bangia 

et al. (2002), could happen when using the 18 states transition matrix because of the small number 

of issuer in the lower rating categories. Nevertheless, since 2002, the dataset has significantly 

increased, reducing this problem and leaving with the positive aspect of using an 18 rating state 

matrix, which consists in having a greater accuracy and granularity of determining the issuers 

financial condition. The 18 states matrix in addition to the rating modifiers +/-, includes the Default 

state (D) and the ñnot ratedò state (NR). Default is treated in transition matrices as an absorbing 

state, which means that once a firm goes into default it is removed from the sample. What emerges 
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from bankruptcy and could be represented as a migration from D to another rating state is instead 

typically considered as a new firm. Another rating category that is present in the 18 states transition 

matrix is the ñnot ratedò state (NR), which is formed by firms that were normally rated at the 

beginning of the year and whose rating is withdrawn at the end of the same year. There are several 

reasons for a firm to end up in the not rated status and dealing with them is a quite complicated 

task. What is evident is that no credit quality can be associated with the NR state and hence the 

probability of ending in that class must be somehow distributed to the other rating categories. There 

is far less evidence instead why a specific firm ends up in the ñnot ratedò category. According to 

Gupton et al. (1997) and to S&P (2014), ratings are withdrawn when an entity entire debt is paid 

off or when rated debt issuance programs are terminated and relevant debt is extinguished. 

Otherwise, rating can be withdrawn as a consequence of firms mergers or acquisitions. A ñbadò 

transition to NR occurs instead, when there is a lack of cooperation and transparency especially 

when a firm is experiencing financial troubles and refuses to provide all the information required 

to come out with a certified rating, or when due to deterioration of the credit quality the entity itself 

decides to bypass an agency rating (S&P 2014). Due to this high uncertainty on rating withdrawals, 

there are different proposals regarding how eliminate the NR category from the matrix. 

In the literature there are at least three methods. The first method is conservative and assumes 

the NR as a negative information with respect to the credit quality of the issuer. The probability of 

transition to NR class is distributed among the downgraded and defaulted states proportionally to 

their values. The second method is liberal and treat the NR status as positive, allocating thus the 

probability of transition to NR to all other ratings, except for the default status, proportionally to 

their values. The third method, that has emerged as an industry standard is to treat transition to NR 

status as a neutral information thus allocating the probability of transition proportionally to all the 

others categories (Bangia et al. 2002). 

Another variable that changes in transition matrices is the time horizon, since matrices can 

be estimated for any desired time horizon. The shortest horizon is potentially a quarterly transition 

matrix, since financial statements and ratings are updated on a quarterly basis. However, it has to 

be said that generally one-year transition matrices are used since shorter matrices have not been 

published by agencies yet. In the figure 8, an example of the 8-states migration matrix is reported. 
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From Figure 8 we can figure out a characteristic common to all migration matrices, namely 

the high probability load on the diagonal, which means that firms are most likely to keep their 

current rating through one year, and have the second highest probability to move in the direct 

neighborhood to the diagonal. A decreasing trend in probabilities can be observed getting away 

from the diagonal, a phenomenon that has been addressed as monotonicity (Bangia et al. 2002). 

For what concerns our framework, some adjustments have to be made on the transition 

matrix, in order to get the more suitable forecast of credit quality migration for the banking firms.  

The matrix we are going to use, as said, will be taken from the annual Standard & Poorôs 

reports about default and credit quality because of the availability of the data. In particular, we will 

take the ñFinancial Institutionsò matrix, which is computed only based on the financial sector. This 

point is important since probabilities significantly vary from an industry to another.  

Related to the number of rating categories we chose the 18-state migration matrix because it 

allows a greater granularity in bond pricing. This will allow us to have more rating categories to 

calibrate the different triggers of the bond affecting expected cashflows ïnamely the extension, the 

coupon deferral and the conversion or write-down- to a certain financial condition of the issuing 

bank. Having the rating modifiers allows differentiating the trigger rating for bonds having a 

different conversion trigger rate (generally 5.125% or 7% CET1 ratio) or a different combined 

required buffer. Using the 18-states matrix, we have to deal with the NR state, as discussed above. 

We will in this case adopt, contrarily with the industry standard, a negative interpretation of 

withdrawn ratings since given the uncertainty about the reason of the withdrawal and of the 

concerns about the effect of the bail-in regulation on rating migration we prefer to assume a 

prudential and conservative position to avoid the risk of over-evaluating CoCos. The migration 

horizon we are going to use is one year, since the bond price will be obtained by backward 

calculation, discounting cashflows year by year. Actually, the coupon payment of the analyzed 

Figure 8. Example of one year migration matrix, based on S&P histories, 1981-2004 (Schuermann 2007) 
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bond are paid on a quarterly or semiannual basis, so the most correct way would be to use quarterly 

migration matrices. Nevertheless, for a matter of simplicity we approximate coupon as annual 

payments, so to use the one-year transition matrix, which is the shortest time horizon for published 

matrices. 

Most previous studies use a one-year matrix that is the average of the matrices from 1981 to 

the study date. However, we propose a different approach since the changes in banking regulation 

that occurred after the 2008 financial crisis strongly affected the perception about the credit quality 

of financial institutions. New rules made necessary a negative review of credit ratings assigned by 

the agencies and introduced a more strict regulation of the banking sector and of the rating industry 

(Chennells & Wingfield 2015). The most important legislative change imposed by the European 

Union is the switch from the óbail-outô system to the óbail-inô one, a subject we have already 

discussed in the introductory paragraph. This procedure, that has become officially operating in 

January 2016, changes the credit view on financial institutions even for their senior rating, since 

before this regulatory change, a government support uplift was added to the bank standalone credit 

rating. In a default event the government would have rescued the insolvent bank and repaid its 

creditors (State Street Global Advisors 2015). Nowadays the situation has changed, the credit risk 

connected to a bank is more independent from the State it belongs to and entirely lies on its debt 

holders. All this translates in negative implications for the ratings that do not benefited anymore of 

the uplift for potential government support (Standard & Poorôs 2012).  

Since the crisis and the consequent regulation affected the rating attribution methodology, 

we suggest taking as observation period the years going from 2010 to 2013. We compute then the 

average one-year migration matrix for this period. Although this will give us a smaller observation 

period, we consider that taking only the post crisis era, provides us to more precise forecast about 

rating migrations.  

The last adjustment made to the transition matrix used in this thesis is the correction of the 

default row in order to make default probability increase monotonically as suggested by Henriques 

et al. (2006). For some historical anomalies that the BB and B+ rated companies have higher 

probability of default than their respectively one grade higher rated firms, namely the BB+ and 

BB-. In order to keep the sum of transition probabilities equal to one, the part added to the default 

probability is removed from the just above rating state for the considered column.  

The matrix used as starting point for this framework is shown in Figure 9. The matrix is 

transposed with respect to the Standard & Poorôs original one, and is to read from top-down. 
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 The diversity score 

The effect of potential losses on investorôs choices is not only influenced by the credit quality 

and the probability of default, but also by another factor, which is not linked only to the issuing 

institution, but also to the investorôs general strategy. This element is the so-called diversity score, 

a theoretical measure originally created by Moodyôs to estimate the diversification of a portfolio 

and to assign credit quality ratings to Collateralized Loan Obligations (CLO). This measure, 

slightly modified in J.P. Morganôs 2001 Rock-bottom spread model is taken into account in the 

frameworkôs, since the diversification of an investorôs portfolio influences the exposure to credit 

risk that this investors will be prepared to bear. In fact, a high diversity score will translate in 

smaller rock-bottom spread required while a smaller diversity score, making the investor more risk 

averse, will result in a higher required spread. The purpose of this metric is to evaluate the extent 

to which it is likely that default events of the issuers present in the portfolio occur as correlated 

circumstances instead of as independent events (Di Bartolomeo 1998). The computation 

methodology takes into account the issuers and the industry concentration in the analyzed portfolio 

and incorporates assumptions on default correlations, converting that portfolio of correlated 

exposures in a smaller number of independent exposures (Moodyôs Investor Services 2007). 

Moodyôs assumes that there is high correlation between issuers in the same industry, thus having 

a very small number of equivalent independent exposures, but that there is zero correlation across 

industries so that the diversity scores of the bonds in each industry are summed up into the portfolio 

diversity score (Rappoport 2001b). According to the original J.P. Morgan Rock-bottom spread 

model, the diversity score we will use in our extended version is 70. This number is the diversity 

score offered by the entire US High Yield corporate sector, and means that even if there are over 

Figure 9. 18-states Financial Institutions credit migration matrix. Adjusted from S&P 
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1000 issuer that are rated as speculative-grade, they provide the same diversity as 70 issuers with 

independent asset values. A diversity score of 70 represents hence, a fully diversified investor 

holding a portfolio equivalent to the entire High Yield US corporate market and corresponds to the 

lowest required spread. The way in which the diversity score is inserted in the calculations, 

reducing the excess return volatility, will be showed in the paragraph 3.2.4  

 Credit Returns 

The second point to consider in the framework is the cashflows pattern generated by the 

analyzed bond. What we search is the credit return i.e. the excess return that the corporate bond 

(AT1 CoCo), is expected to provide over an identical government bond. The cashflow pattern of a 

corporate bond is different from the one of a sovereign bond, since the first one has a certain 

probability to default. The corporate bond should hence provide an additional return, in the form 

of a spread over government return to compensate the investor for the uncertainty about the actual 

cashflows he is going to receive. As figure 10 shows, the two bonds have the same principal and 

the same maturity of one year. They both receive a coupon after one year but since the corporate 

bond faces the possibility of a default, it will pay a spread over the government 5% coupon.  

Figure 10 illustrates the easiest case of a one-year bond with two only possible scenarios, 

either the repayment of the bond or the default. When considering more than one year, the 

probabilities of rating changes have to be considered in computing the average credit return. The 

idea behind the use of transition matrices, consistently with the CreditMetrics approach, is to make 

future cashflow pattern dependent on issuerôs rating state, thus a threshold of expected cashflows 

for the bondholder can be created using an adjusted migration matrix as previously described.   

Figure 10. Cashflow scenario for a one-year corporate bond (Rappoport, 2001c) 



43 
 

Figure 11, on based on Rappoport (2001a), represents the possible credit scenarios for a 3-

years BBB rated bond and the related cashflows. Every state of the transition matrix has a certain 

cashflow associated with it and according to the initial senior rating, the probabilities of migration 

for the next year are established. Discounting the cashflows backward to the actual date, we find 

the price resulting from different credit scenarios and hence establish the credit return of the bond.  

To quantify this rock-bottom spread we have to define one more element, which is related to 

the risk premium required by the investor as a compensation for bearing the default risk. This risk 

tolerance measure will be introduced in the following paragraph (Rappoport 2001a). 

 Risk Tolerance 

The investors risk aversion of the can be measured through the information ratio, a ratio that 

was first exposed by Jack Treynor and Fisher Black in 1973 (Schaffner 2010). This metric is useful 

to isolate the excess return per unit of risk taken (Kidd 2011). 

The information ratio is basically a volatility-adjusted excess return since it describes the 

relationship between the excess return over the benchmark and the volatility of this excess return. 

The information ratio is expressed by the following equation: 

ὍὙ  
ὉὙ Ὑ

ὠὥὶὙ Ὑ
 

where Ὑ is the return of the coco bond and Ὑ  is the return of the benchmark. The 

denominator term ὠὥὶὙ Ὑ  stands for the standard deviation of the tracking error, which is 

the difference between the return of the bond and that of the benchmark.  

Figure 11. Example of a 3 years scenario for corporate bond (Schaffner 2010). 
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The importance of the information ratio in the adjusted rock-bottom spread framework, 

according to Rappoport (2001), derives from the fact that it is interpreted as the assetôs performance 

target that an investor requires in order to accept the risk of holding a given security, a contingent 

convertible in this specific case. The target ratio is chosen by considering alternative investment 

opportunities, since it would be nonsense to pursue a strategy that produces a lower information 

ratio than other possible alternatives, so having less return for unit of risk. In the case of bonds the 

excess return considered is the credit return (Rappoport 2001b).  

In the model, the target information ratio will influence the maximum price an investor will  

buy the Coco bond, and thus the credit spread that he requires for investing in that. Pricing the bond 

in this way, ensures the fact that the obtained eccess return will be related to the one obtainable by 

investing in other opportunities of outperforming government bonds. 

According to Henriques et al. (2006), the target information ratio we will assume is equal to 

0.5, which is something that has become a standard in the industry. Several studies have analyzed 

the distribution of the information ratios obtained by active fund managers in different historical 

periods finding a sort of scale of ratios. As mentioned by Kidd (2011) and according to Grinold & 

Kahn (1996) and Goodwin (1998), empirical evidence on before-fee information ratios offers the 

results reported on Figure 12. Although the results may change somewhat by time period, by asset 

class or by fee level, the following figure represents an overall reliable distribution of ratios. 

An adjustment that must be done, when passing from a single asset to a portfolio or index is 

to reduce the volatility, dividing it by the diversity score ЍὨ. This provides us with the reduced 

volatility, which expresses the fact that the hydiosincratic risk of a single asset is reduced when 

this security is introduced in a diversified portfolio. The adjusted equation is the following one: 

ὍὙ  
ὉὙ Ὑ

ὠὥὶὙ Ὑ

ЍὨ

 

Figure 12.  Ranking of Information Ratios (Cameron, 2009). 
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The information ratio, obtained by introducing the diversity score at the denominator, 

provides us with the target excess return over unit of risk, and thus the minimum spread that a fully 

diversified investor will ask to introduce a certain Coco bond in his portfolio. As we will se in the 

next paragraph, this equation is the starting point for the rock-bottom spread calculations since it 

includes the credit returns as well as the measures of risk aversion that characterize our investor. 

In our framework we will use the Sharpe ratio, which is a particular case of information ratio, 

where the benchmark is represented by the risk free asset. 

 Computing Rock-Bottom spreads 

In this section, we will show the algebraic calculations to compute the rock bottom spread, 

the lowest spread the investor requires to bear the credit risk of holding a corporate bond.  

Following J.P. Morganôs framework we first have to compute the rock bottom price. We 

will then compute the spread, through a conventional price-to-yield calculation.  

To simplify the methodology understanding, we will show procedures and computations 

with a standard bond, contemplating only two possible credit scenarios ñdefault/no-defaultò, and 

with an 8-state corporate transition matrix. The complex features of AT1 CoCos will be later 

introduced, once the model mechanics are clearly stated. Related to the target performance, the 

information ratio will be set, for the reasons earlier explained, equal to 0.5. In the example, we 

consider the financial 8-state matrix in Figure 13, with time horizon of one-year calculated as the 

average of the period going from 1981 to 2014, adjusted from S&P (2015).  

 

For what concerns the bond instead, we start by considering a one-year senior unsecured 

bond, which has only the default/no-default possible scenarios. The inputs used for the example 

(except from the matrix) are taken from Rappoport's (2001) original valuation framework and are 

reported in the table below:  

Figure 13.8-states transition matrix. Adjusted from (S&P 2015). 
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Example inputs  

Default/Downgrade probability As in figure 14 
Face value 100 

Recovery rate 45% 

Coupon 8% 

Information ratio 0.5 

Diversity score 70 

Discount rate 6% 
                                           Table 5. Example valuation inputs. From Rappoport (2001a) 

 In this case, hence, the credit scenarios for a one-year period are: 

The value of the bond depends on how likely each scenario is expected to realize. We then 

compute the average price, i.e. the expected future value between the two possible scenarios using 

the following formula for all the 7 possible ratings (we do not consider the ñDò state): 

ὉὅὊ ‘ ρ ὴ Ὂὠ ὅ ὴὙ 

where p is the probability of default, FV the bond face value, C the coupon and R the 

recovered amount in case of default. The probabilities for each scenario, used in this example, are 

taken from the matrix in Figure 13. 

‘ ὴ‘
ρz ρπψ

πz τυ
ρπψ 

‘ ὴ‘
πȢωωωφzρπψ

πȢππτzτυ
ρπχȢωχ 

. 

‘ ὴ‘
πȢχωχσzρπψ

πȢςπςχzτυ
ωυȢςσ 

As expected, the prices are decreasing going from the higher to the lowest rating category 

of the issuer. To obtain the rock bottom price another important factor we need is the volatility of 

No Default   $108  

Default         $45  

1-p 

p 

‘ 

t=0 t=1 

Figure 14. One-year bond credit scenarios 
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the bond prices, which we obtain (for the ñdefault/no-defaultò case), via the following formula: 

ίὨ ρ ὴ Ὂὠ ὅ ὴὙ ὅὊ 

which in a multiple scenario case, becomes: 

ίὨ ὴ‘ ‘ 

Back to our example, we compute thus the volatility of prices for the different ratings. 

ίὨ ὴ‘ ‘  ρz ρπψ
πz τυ

ρπψ π 

ίὨ ὴ‘ ‘  πȢωωωφzρπψ
πȢπππτzτυ

ρπχȢωχ ρȢςφ  

 . 

ίὨ В ὴ‘ ‘  πȢχωχσzρπψ
πȢςπςχzτυ

ωυȢςσ ςυȢσσ  

To obtain the rock-bottom price we first have to set the relation it has with the target 

information ratio. Since the performance depends on returns, it also depends on prices for the 

reason that the reservation price is the one that allows the investor reaching his target performance. 

The benchmark we take for computing the information ratio in this example is a risk-free 

investment in government bond, which following Rappoport (2001) example is equal to 6%. We 

want hence to write an equation for rock bottom price in function of expected future cashflows, 

their volatility and of the information ratio. 

We start from the Information Ratio formula (without considering diversification for the 

moment) as expressed in the previous paragraph: 

ὍὙ  
ὉὙ Ὑ

ὠὥὶὙ Ὑ
 

We have that ὉὙ Ὑ  is the excess return of the bond over the government bond, which 

we call also the credit return in scenario andὠὥὶὙ Ὑ  is the volatility of the excess return 
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over the government bond in scenario. Anyway, since we are interested in considering every 

possible scenario the information ratio we are interested in is:  

ὍὙ  
ὥὺὩὶὥὫὩ ὧὶὩὨὭὸ ὶὩὸόὶὲ

ὧὶὩὨὭὸ ὶὩὸόὶὲ ὺέὰὥὸὭὰὭὸώ
 
ὉὙ Ὑ

ὠὥὶὙ Ὑ
 

First, we deal with the average credit return across scenarios. This corresponds to the 

(expected) difference between the average bond return and the government return, which we 

assume to be constant across scenarios. This is expressed as follows: 

ὃὺὩὶὥὫὩ 
ὧὶὩὨὭὸ
ὶὩὸόὶὲ

 

ὥὺὩὶὥὫὩ ὴὶὭὧὩ 
 ὥὧὶέίί ίὧὩὲὥὶὭέί

ὧόὶὶὩὲὸ 
ὴὶὭὧὩ

ὧόὶὶὩὲὸ ὴὶὭὧὩ
Ὣὺὸ
ὶὩὸ

ὥὺὩὶὥὫὩ ὴὶὭὧὩ 
 ὥὧὶέίί ίὧὩὲὥὶὭέί
ὧόὶὶὩὲὸ ὴὶὭὧὩ

ρ
Ὣὺὸ
ὶὩὸ

 

Which can be also written as: 

ὉὙ Ὑ
‘ ὼ

ὼ
Ὑ

‘

ὼ
ρ Ὑ  

Where ‘ corresponds to the average price at the (s) rating state, x is the current price of the 

bond and Ὑ is the risk-free return of a government bond.  

At the denominator of our information ratio formula, we have the credit return volatility, 

which is just the price volatility across the different scenarios divided by the current price. 

ὧὶὩὨὭὸ
ὶὩὸόὶὲ
ὺέὰὥὸὭὰὭὸώ

 

ὴὶὭὧὩ ὺέὰὥὸὭὰὭὸώ
ὥὧὶέίί ίὧὩὲὥὶὭέί
ὧόὶὶὩὲὸ ὴὶὭὧὩ

 

Government returns, which we assume to be constant and risk free, have volatility equal to 

zero, so they disappear from the denominator. 

ὠὥὶὙ Ὑ ίὨὙ Ὑ
ίὨ

ὼ
ίὨρ Ὑ

ίὨ

ὼ
 

We now put together these two parts of the information ratio and write: 

ὍὙ

‘
ὼ ρ Ὑ

ίὨ
ὼ
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Through some easy algebraic calculations, we express the current price as function of future 

prices and their volatility, of government returns and on the information ratio. Setting the 

information ratio equal to the investor target performance and incorporating the diversity score, we 

are finally able to obtain the rock bottom price for a bond held in a diversified portfolio. 

ὙέὧὯ
ὄέὸὸέά
ὖὶὭὧὩ

ὥὺὩὶὥὫὩ ὴὶὭὧὩ
ὥὧὶέίί ίὧὩὲὥὶὭέί

ὝὥὶὫὩὸ 
ὭὲὪέὶάὥὸὭέὲ
ὶὥὸὭέ

ᶻ

ὴὶὭὧὩ ὺέὰὥὸὭὰὭὸώ
 ὥὧὶέίί ίὧὩὲὥὶὭέί
ὨὭὺὩὶίὭὸώ ίὧέὶὩ

ρ Ὣέὺὸ ὶὩὸόὶὲ
 

Rewriting with the symbols: 

Ὑὦὴ

‘ ὍὙz
ίὨ

ЍὨ
ρ Ὑ

 

Having found average scenarios value at t+1 (‘  and the bond volatilities ίὨ , we can 

now plug these data into the rock bottom prices equation to find the maximum amount the 

investor would pay for the one-year bond according to the rating category of the issuer. 

 Ὑὦὴ

‘ ὍὙz
ίὨ

ЍὨ
ρ Ὑ

ρπψπȢυz
πȢππ

Ѝχπ
ρȢπφ

ρπρȢψω 

Ὑὦὴ

‘ ὍὙz
ίὨ

ЍὨ
ρ Ὑ

ρπχȢωχπȢυz
ρȢςφ

Ѝχπ
ρȢπφ

ρπρȢχω 

. 

Ὑὦὴ

‘ ὍὙz
ίὨ

ЍὨ
ρ Ὑ

ωυȢςσπȢυz
ςυȢσσ

Ѝχπ
ρȢπφ

ψψȢτρ 

At his point we can easily compute the yield of the bond given its rock bottom price via a 

standard excel price-to-yield calculation. The formula used is the following one: 

ὙέὧὯ
ὄέὸὸέά
ὣὭὩὰὨ

 

ὶὩὨὩάὴὸὭέὲ
ρππ

ὶὥὸὩ
ὪὶὩήόὩὲὧώ

ὴὥὶ
ρππ

ὃ
Ὁᶻ

ὶὥὸὩ
ὪὶὩήόὩὲὧώ

ὴὥὶ
ρππ

ὃ
Ὁᶻ

ὶὥὸὩ
ὪὶὩήόὩὲὧώ

ᶻ
ὪὶὩήόὩὲὧώὉz

ὈὛὙ
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where A is the number of accrued days, i.e. from the beginning of the coupon period to the 

settlement date, E is the number of days in the coupon period and DSR is the number of days from 

the settlement date to the redemption date. Subtracting from the yield calculated this way, the yield 

of the risk free investment, we finally obtain the rock bottom spread. 

Ὑὦί ώὭὩὰὨώὭὩὰὨφȢππϷφȢππϷ π ὦὴί 

Ὑὦί ώὭὩὰὨώὭὩὰὨφȢρπϷφȢππϷ ρπὦὴί 

 

Ὑὦί ώὭὩὰὨώὭὩὰὨςςȢρφϷφȢππϷρφρφὦὴί 

As expected, the premium required by the investors is increasing when moving to a lower 

rating category of the issuer. The mechanism showed can be repeated for longer maturities, 

performing backward calculation and using the rock-bottom prices found for one-year as expected 

value of the cashflows for the previous year (adding the coupon to these prices). The most important 

difference is that not only two credit scenarios are possible, but all the rating states have to be taken 

into account as a possible future scenario, with the probability given by the rating migration matrix. 

The average expected value after one year of the two-years bond is calculated as below: 

‘ ὴ‘

ở

Ở
Ở
Ở
Ở
Ở
ờ

πȢψωυυzρπρȢψωψ
πȢπωχχzρπρȢχωψ
πȢππσωzρπρȢφψψ
πȢπππψzρπρȢτχψ
πȢπππψzρππȢωσψ

πȢπππτzωωȢςς ψ
πȢπππψzψψȢτρ ψ
πȢπππzτυ Ợ

ỡ
ỡ
ỡ
ỡ
ỡ
Ỡ

ρπωȢψφ 

 

‘ ὴ‘

ở

Ở
Ở
Ở
Ở
Ở
ờ

πȢππυτzρπρȢψωψ
πȢψωωφzρπρȢχωψ
πȢπψωςzρπρȢφψψ
πȢππτσzρπρȢτχψ
πȢπππσzρππȢωσψ

πȢπππσzωωȢςς ψ
πȢπππτzψψȢτρ ψ
πȢπππτzτυ Ợ

ỡ
ỡ
ỡ
ỡ
ỡ
Ỡ

ρπωȢχυ 

. 
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‘ ὴ‘

ở

Ở
Ở
Ở
Ở
Ở
ờ
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πȢππππzρπρȢχωψ
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ỡ
Ỡ

ψωȢψχ 

As before, we now compute the volatility of expected values across credit scenarios two 

year to maturity at the end of year one. 

ίὨ ὴ‘ ‘  

ỹở
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Again, plugging these results into the rock bottom price equation and converting it into the 

yield we can obtain as before the rock bottom spread. 

Ὑὦί ώὭὩὰὨώὭὩὰὨφȢπςϷφȢππϷς ὦὴί 

Ὑὦί ώὭὩὰὨώὭὩὰὨφȢρπϷφȢππϷ ρπὦὴί 

 

Ὑὦί ώὭὩὰὨώὭὩὰὨ ρψȢτχϷφȢππϷ ρςρφὦὴί 

The method shown for a two years bond can be reiterated by backward calculation for an 

infinite number of times and can thus be adapted to all possible maturities. Rappoport (2001) and 

Schaffner (2010) in their respectively creation and adjustment of the rock bottom spread 

framework, determined the shape of the spread term structure by calculating for longer maturities 

the rock bottom spreads of a bond similar to the one of the example here introduced. 

Having provided an insight on the original rock-bottom spread framework for plain vanilla 

bonds, the next section will introduce some adjustments to this methodology in order to value the 

specific risks of AT1 CoCo bonds. 

3.3 THE ADJUSTED MODEL  

All Additional Tier 1 CoCos have some key characteristic that influence the expected cash 

flow for the investor and that hence have to be included in the model. The extension and the coupon 

cancellation features already existed for hybrid bonds since their first issuances and have already 

been discussed in valuing corporate hybrids or ñold styleò bank Tier 1 debt. The conversion feature 

instead, a new characteristic that emerged with Basel III regulation for Additional Tier 1 debt, has 

not been taken into account in previous elaborations of this framework and is the trickiest aspect 

to value because of the high uncertainty about stock price evolution after the conversion. As for 

plain vanilla, the expected cash flows depend on the financial state of the issuer, as represented by 

the migration matrix, so, keeping the same tree discounting structure, the cash flows have to be 

adapted for all the possible scenarios originated by these features. As said, the matrix used in the 

extended model will be an 18 states matrix to be able to better differentiate the different scenarios. 

The rating state used to represent the financial condition, which thus triggers the different events, 

is the issuer senior rating, which represents credit fundamentals. Ratings take into account factors 

like capital solidity, asset quality, profitability and business risk, but given the high correlation of 

all these factors we think reasonable to use them as a proxy for capital ratios. Another difference 

from the example proposed above, is the discounting rate, which will be based on real forward 
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curves instead of assuming the simplified flat government yield curve. In this section each feature 

will be reviewed in detail and based also on Henriques, Goulden, & Granger (2006), some 

assumption will be made on the rating state of the issuer triggering each of these risky events and 

on the cash flow corresponding to that situation.  

 Subordination 

The word subordination refers to the hierarchy of debt instruments for what concerns the 

repayment of their holders in the event of default. As we have seen, in the capital structure of banks, 

Additional Tier 1 CoCos rank directly ahead of equity (ordinary and preferred shares) for 

reimbursement priority of the bank capital structure. These bonds are also called junior 

subordinated bonds because they come after, in terms of seniority, not only to senior secured and 

unsecured bonds, but also to the other forms of subordinated debt, i.e. to upper and lower tier 2 

instruments. For this reason, according to Henderson Global Investors (2014) the recovery rate 

could be very low in case of distress. The standard recovery rate assumed in the CDS market for 

senior debt is 40%, while according to Schaffner (2010), Moodyôs calculates an issuer-weighted 

average corporate debt recovery rate (1985-2009) of 31.3% for subordinated debt a and 24.7% for 

junior subordinated bonds. Anyway, the novelty of financial regulation regarding the bail-in 

mechanism that is in effect since January 2016 and the features of Additional Tier 1 instruments, 

suggest assuming lower recovery rates. More precisely, since CoCos is converted into equity or is 

written down in case of financial distress it may seem not overly pessimistic to assume for the 

Cocos holders a recovery rate of 0% in the event of default. This zero recovery rate view is 

consistent with Henriques et al. (2006) assumption for ñold styleò Tier 1 debt which still was not 

as risky as Additional Tier 1 Cocos. 

 Coupon cancellation 

Another assumption is made to associate a certain rating state of the issuer to the event of 

coupon cancellation, i.e. on the decision from the issuer not to pay the regular coupon associated 

to the hybrid security. Including the possibility of a coupon cancellation in the framework is 

important because this event changes the future streams of cashflows for the bondholder, 

influencing the present value of the bond and thus the spread required. 

The deferral mechanism can be activated in two ways. The first way in which the coupon can 

be deferred or cancelled, is the mandatory deferral, i.e. the obligation for the bank not to pay the 

coupon in the case of breaching buffer capital requirements. This is achieved by establishing a 
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Maximum Distributable Amount, which is the maximum amount that can be distributed in 

dividends and AT1 coupons payments. The second chance to have a coupon deferral is for 

voluntary initiative of the issuer, to prevent the triggering of the mandatory deferral. These two 

possibilities will occur in different financial situations of the issuing institutions and thus have to 

be associated with two different rating states.  

 Mandatory Coupon Cancellation 

As seen in section 2, among the novelties of Additional Tier 1 after Basel III introduction, 

there is a more strict regulation of coupon payments. In this new regulatory framework, banks are 

prevented from paying coupons over the MDA when they are violating the Combined Buffer 

Requirements, in order to avoid further undermining their regulatory solvency. 

For modelling reasons we have thus to establish a rating in which the bank is violating the 

combined buffer requirement and it is forbidden to make any distribution to its AT1 bondholders.  

Looking at previous literature, Henriques et al. (2006) established for old Tier 1 instruments 

that the minimum regulatory solvency (which at that date was Tier 1 Capital equal to 4%) used to 

correspond to BB+ rating, i.e. the first rating class below the investment grade ratings. This 

assumption was made based on the example of Banca Popolare Italiana case, which in February 

ô06 was downgraded to Baa2 (S&P BBB) by Moodyôs with a capital ratio of 5.5%. J.P. Morganôs 

analysts decided hence to set the coupon deferral trigger at the senior rating of BB+, since 

regulation imposed the deferral at the breach of the minimum capital solvency.  

Nowadays with the increasing capital requirements, a capital ratio of 5.55% would translate 

in a much lower senior rating (close to triggering the conversion), thus the association between 

BBB rating and 5.55% capital ratio is no more realistic. An example of this fact, is given by one of 

the issuers we will analyze, BBVA, which with a Tier 1 ratio of 12.30% as of September 2015 has 

its long-term senior debt rated BBB. In the same way, the BB+ association to 4% capital holds no 

more, since minimum capital requirements have been raised significantly and a 4% capital would 

now be associated with a much more critical rating. In other words, we think that a BB+ rating for 

base case of around 10% Combined Buffer Requirement today reflects a better solvency situation 

of the bank. Adopting J.P. Morgan modelôs assumption, we suggest that this rating can still be 

associated to the higher level at which the breach of capital requirements induces to the non-

payment of the AT1 coupon. 

Another analysis to do, as performed in Lambert (2014), is to compute the amount of 

combined buffer requirement for each bank by summing up the buffers that the regulation will 
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require on a different basis to every single institution according to its size and its systemic 

importance. According to this, we think the rating trigger for coupon cancellation should vary 

between BBB- and BB rating grades, the minimum CET1 requirements ranging from 11% to 8%. 

 Voluntary Coupon Cancellation 

A bank can also elect not to pay coupons as a voluntary choice, even if the minimum 

requirement is not breached, in the case for example that the bank is experiencing a loss or it has 

not enough resources to distribute. This modality of coupon cancellation is far more complex to 

represent within this framework according to the modalities described, because it does not depend 

on the rating profile but can suddenly arise as a choice of the bankôs board of directors as a response 

to an unexpected event. Obviously, the probability of this phenomenon to happen is expected to 

increase in lower rated institutions but still it is difficult to associate it to a certain credit rating 

grade (Henriques et al. 2006). 

According to Lambert, Villalobos, & Theodore (2014) from ScopeRatings among others, the 

voluntary coupon cancellation is actually expected to be a very rare event since it would have a 

negative effect on debtholders and as a consequence a boomerang effect on the creditworthiness of 

the coupon cancelling institution. In fact, a voluntary choice of not paying coupons could have high 

hidden costs for the issuer especially in terms of reputation and on future access to credit market.  

This view on voluntary coupon cancellation is supported by two empirical examples that 

Henriques et al. (2006) report in their framework for old Tier 1 capital instruments. These examples 

are related to the already cited BPI (in 2005) and to HVB (in 2004) that even though reporting 

material losses at the end of the financial year, decided and clearly communicated to the market 

that would not have deferred the payment of their Tier 1 coupons. A more recent example of this 

view on voluntary deferral can be found in the words of John Cryan, co-chief executive of Deutsche 

Bank who, in October 2015, was assuring markets that his bank would have plan to pay all 

dividends on its additional tier 1 securities and that coupon payments are senior to stock dividend 

payments (Hale & Mccrum 2015). 

According to that, we will assume that a voluntary coupon deferral will happen only in 

extreme cases at a very low rating and in any case lower than the one activating the mandatory 

deferral. This is consistent also with Cuadrado's (2013) statement that mandatory deferral is 

potentially much riskier than the voluntary one. 

To sum up, the assumption of coupon deferral will be that this event is triggered by a financial 

condition represented by a rating going from BB+ to BB-, which are at the boundary of the 
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investment and non-investment grade in the 18-state credit migration matrix, according to the 

individual Combined Buffer Requirements of each single bank. 

Figure 15, adapted from Henriques et al. (2006), shows how the coupon cancellation may 

affect the expected cashflows, still using the same 8-state transition matrix: 

 Extension/Callability risk  

Old-style Tier 1 hybrid bonds used to have a maturity date and had a set-up spread on the 

coupon stream after the first call date, so were mainly expected to be called at the first occasion. 

Nevertheless, the bank was not forced to call these bonds, this generating uncertainty about 

effective maturity and on the stream of expected cashflows.  

Additional Tier 1 CoCos are perpetual securities and the step-up clause is no more allowed, 

so no incentives are provided to the bank to redeem these securities. Still the bank has the 

possibility to choose whether to redeem the bond or not at any call date. This generates uncertainty 

in investorsô expectations in their forecasts about a possible coupon deferral over a longer horizon 

of time and about the value of the variable coupon set after the first call date. 

Getting into cash flows, the bond calling would reflect in the expected payment of the par 

value plus the coupon. The extension of the bond would instead reflect in the expected perpetuity 

value of the bond added of the coupon value if the rating of the bank suggests the coupon will be 

paid, according to what we assumed about the coupon cancellation trigger. 

The assumption to make for the valuation framework is related to the rating state that will 

make preferable for the bank to redeem to CoCoo. As seen in chapter 2, new CRD IV allows banks 

the redemption of existing Coco bonds only if immediately replaced with the exact corresponding 

amount of these same instruments so remaining compliant with the minimum requirement amount 

for Additional Tier 1 capital. The rationale for the choice between calling and extending is to be 

A 

Figure 15 Expected cashflows adjusted for coupon deferral. Modified from J.P. Morgan 


















































