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2 

 “Hybrid instruments are complex. Like teenagers, they spend many hours in their bedrooms, 

suspiciously quiet, you never knowing what they are up to, and then suddenly there's an 

outburst of sound and fury, the cause of which you never understand. Hybrid instruments and 

teenagers are both to be treated with love and understanding.” 

Paul Wilmott (Researcher in Quantitative Finance) 

This thesis aims to help understand the hybrid instrument CoCo. We don’t think it gives any 

advice for the teenager problem. 
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Abstract 

Does the issuance of contingent convertible bonds (CoCos) lower a bank’s probability of 

default and thus, do CoCos fulfil their stabilizing purpose? Or does the issuance of CoCos 

solely contribute to the recovery rate of a bank’s debt ranking senior to CoCos without altering 

the default probability of the issuer? Avdjiev, Bogdanova, Bolton, Jiang and Kartasheva 

(2017) find that issuers’ senior unsecured CDS spreads decline significantly following a CoCo 

issue and argue this might be an indicator for risk-reduction effects of CoCos. We critically 

evaluate this finding because the question what exactly drives this CDS spread decline remains 

– is it a lower probability of default of the issuer or do CoCo issuances solely contribute to the 

recovery rate of senior unsecured debt?  

This thesis conducts an event study on CoCo bond issuances made between 2009 and 2018 

and analyses the market reactions on senior unsecured and subordinated CDS spreads around 

CoCo issuance dates. In addition, we extract information on recovery rate changes following 

a CoCo issue by analysing the ratio of senior unsecured to subordinated CDS spreads. 

Intuitively, if the issuance of CoCos results in a reduced probability of default, we should find 

a reduction in CDS spreads for both levels of seniority. We find that senior unsecured CDS 

spreads react only insignificantly negative using a sample of 69 CoCo issuances and 

subordinated CDS spreads react even insignificantly positive using a sample of 54 CoCo 

issues. For CoCo design features that most likely do not lead to a trigger event prior to the 

bankruptcy of the issuing bank and for issuers that are less likely to be bailed-out by a 

government in case of default, the change in the ratio of senior unsecured to subordinated CDS 

spreads is negative and significant. Those results point to an increase in the recovery rate of 

senior unsecured debt following a CoCo issue rather than in a bank-wide decrease in the 

probability of default.  

. 
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1. Introduction 

 

After the latest financial crisis, bank regulation has gained importance and several post-crisis 

reforms to prevent financial intermediaries from bankruptcy have been implemented. For too 

long, moral hazard made financial institutions exploit their “too big to fail” position by taking 

excessive risks and operating with low equity buffers (Flannery, 2009), too often financial 

regulators have seen themselves forced to bailout distressed banks at the burden of taxpayers 

in order to stabilize the financial system during the financial crisis. The Basel Committee on 

Banking Supervision proposed the new global regulatory framework Basel III in 2010 that not 

only raised capital requirements but also introduced ratios aiming to limit leverage in the 

banking system and set minimum standards for liquidity and funding risk.1 This framework, 

was a call on national authorities to improve the quality and increase the overall capital basis. 

Regulations such as the Capital Requirements Directive IV (CRD IV) the Capital Requirement 

Regulation (CRR)2 and Bank Recovery and Resolution Directive (BRRD)3 converted the 

Basel III proposals into EU law.4 As Additional Tier 1 (AT1) securities, contingent convertible 

bonds (CoCos) became an instrument for banks to fulfil part of their regulatory capital 

requirements.5 The idea behind CoCos is that alternatively to bailouts, financial intermediaries 

can convert to shares or write-down CoCos in distressed situations. 6 Thus, CoCos are able to 

automatically absorb losses when a pre-specified trigger is hit, as earliest proposed by Flannery 

(2002). The first publicly traded CoCo was issued in December 2009 by Lloyds Banking 

Group.7 Until December 2018, banks in the European Union and in European Free Trade 

Association (EFTA) member states issued 475 CoCos with a total amount of $323.01 billion 

according to our CoCo universe that is specified in section 3. Globally, 616 CoCos that fulfil 

Basel III classifications were issued, with a volume of $510.75 billion.8 For bearing the risk of 

conversion or write-down, CoCo investors are compensated with high yields, typically within 

                                                           
1 European Central Bank. (2010). Finacial Stability Review 
2 CRD IV and CRR apply as of January 1, 2014 with full implementation since January 1, 2019 (Source:  

http://europa.eu/rapid/press-release_MEMO-13-272_en.htm?locale=en) 
3 Adopted in Spring 2014. 
4 European Securitites and Markets Autority (2017) Statement - Potential Risks Associated with Investing in Contingent 

Convertible Instruments 
5 Under Basel III, CoCos may also be qualified as Tier 2 (T2) securities. 
6 Avdjiev, Bogdanova, Bolton, Jiang and Kartasheva (2017) 
7 Oster (2018) 
8 Sourced from Bloomberg, for an explanation of the composition of our data, see section 3 Data. 

http://europa.eu/rapid/press-release_MEMO-13-272_en.htm?locale=en
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the range of 4.65% and 9.5% for USD denominated AT 1 CoCos at issuance9. Research has 

shown that banks are increasingly issuing CoCos to meet part of their regulatory capital 

requirements. However, little is known empirically whether those issues contribute to the 

robustness of the issuer. 

Avdjiev et al. (2017) report two main channels how the issuance of CoCos can affect the cost 

of a bank’s debt: (i) By reducing the probability of default due to the additional capital’s bail-

in function and (ii) by increasing the probability of default due to altering management’s risk-

taking incentives. We hypothesize that there exists a third channel, namely that the issuance 

of CoCos affects the cost of a bank’s debt (iii) by raising the recovery rate due to an additional 

layer of capital buffer provided. Distinguishing between CoCo-design features is crucial to 

answer the key question whether CoCos are converted or written-down before the insolvency 

of the bank and thus the issuance of CoCos affects the CDS spreads by channel (i) and (ii) or 

whether CoCo triggers are not breached before the insolvency of the bank and thus the issuance 

of CoCos provides senior unsecured and subordinated debt with a better recovery rate in case 

of default (channel (iii)).  

Avdjiev et al. (2017) provide the event study framework for our empirical analysis. We aim to 

analyse whether the CDS spread change around CoCo issue dates is driven by the going 

concern component or by an increase in recovery rates. The growing CoCo market of about 

616 CoCos outstanding by financial institutions10 and the fact that there are publicly traded 

CDS spreads available enables a profound empirical analysis on the research question. We 

analyse the market reactions on senior unsecured and subordinated CDS spreads around CoCo 

issuance dates.  

If the issuance of CoCos results in a reduced probability of default, we should find a reduction 

in CDS spreads for both levels of seniority. However, we do not find evidence for a lowered 

probability of default as CDS spreads on subordinated debt do not decrease significantly for 

any CoCo-specific design feature or bank characteristic in our empirical analysis reported in 

section 7 Discussion of Results. We suggest that the low trigger levels (measured in terms of 

                                                           
9 95% of those CoCos in our universe lie in that range. For a specification of our universe, see section 3 Data and section 4 CoCo 

Universe. Coupon payments change from fixed to floating if the CoCo bond is not redeemed at the earliest possible call date.  
10 Sourced from Bloomberg, for an explanation of the composition of our data, see section 3 Data. 
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Common Equity Tier 1 capital to risk-weighted assets) imply a low probability that the CoCo 

is converted into equity or its principal is written-down prior to a bank’s bankruptcy.  

To analyse the effect on recovery rates of senior unsecured and subordinated debt, we extract 

information on recovery rate changes following a CoCo issue by analysing the ratio of senior 

unsecured to subordinated CDS spreads. As CDS written on senior unsecured (CDSS) and 

subordinated (CDSJ) debt of the same reference entity are exposed to the same default risk, 

their ratio captures the information in recovery rates and the probability of default cancels out. 

We find statistically significant negative abnormal returns of the recovery rate ratio for (i) 

issuances of CoCos that convert into equity11, (ii) issuances of equity conversion CoCos with 

low mechanical triggers12, (iii) CoCo issuances made by issuers with below-median total assets 

and (iv) CoCo issuances made by non-global systemically important banks. We interpret our 

findings as evidence that CoCo issues belonging to one of the above-mentioned criteria do not 

have an impact on the probability of default of the issuer but increase the recovery rate of 

senior unsecured debt.  

By analyzing the question whether the issuance of contingent convertible bonds lower a bank’s 

probability of default and/or increase the recovery rate of senior unsecured and subordinated 

debt, this paper contributes to a broad set of theoretical debate on Cocos.  For a comprehensive 

literature review including papers until June 30, 2018, see Oster (2018). However, there is only 

limited empirical work on CoCos. Our paper adds to the literature on CoCo issuance effects 

on other bank claims as examined by Avdjiev, Bogdanova, Bolton, Jiang and Kartasheva 

(2017), Goncharenko, Ongena and Rauf (2017), Ammann, Blickle and Ehmann (2017), 

Rüdlinger (2015), Duhonj and Sivertsen (2016), and, Deev and Morosan (2016). Table 1 

presents a summary of these studies on issuance or announcement effects of CoCos on senior 

unsecured CDS spreads. We extend the existing empirical literature on senior CDS spread 

effects following a CoCo announcement by covering a longer period and thus extending the 

data. We add a new layer of analysis by also analysing subordinated CDS spread effects of 

CoCo issues. Furthermore, this study is the first that isolates recovery rate effects around CoCo 

issuance dates.   

                                                           
11 (with or without a mechanical trigger) 
12 (until 6% CET1/RWA) 
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Table 1 Comparison of studies on banking institution's CoCo issue effects on CDS spreads 

 

We will not empirically evaluate bank’s incentives of issuing CoCos and will limit the analysis 

on CoCo issuance effects on a bank’s debt. We will thus neglect share price effects following 

a CoCo issue but refer to Avdjiev et al. (2017) for a comprehensive analysis. The authors find 

that the issue of high trigger (above 5.125% CET1/RWA), principal write-down (PWD) CoCos 

has a positive, statistically significant impact on issuer’s share price. This result is consistent 

with the assumption that PWD CoCos are subordinate to equity in distressed situations. Since 

there have been only a few events of CoCo conversion or write-down, we will not elaborate 

on those incidents empirically but give a short overview of the events in section 2 A Primer 

on CoCos.   

The rest of this paper is structured as follows. Section two presents a primer on CoCos, section 

three explains our data and section four gives an overview of the CoCo markets, their main 

characteristics and issuers. Theoretical models that gives us the tools to analyse the results 

from the event study will be presented in section five. The event study methodology of CoCo 

issuance effects on issuer’s CDS prices is described in section six. An analysis of the event 

study and a discussion of the results in the cross section of bank characteristics and CoCo 

design features will be conducted in section seven. Section eight concludes.   

Study
Sample 

Size Market Covered Period

Benchmark 

Model

Change 

Measured 

Event Window 

around Findings

Avdjiev, Bogdanova, 

Bolton, Jiang and 

Kartasheva (2017)

136

Advanced 

economies 

without US

2009 - 

12/2015
MM AC Issue date

Significant 

negative effect

Goncharenko, Ongena and 

Rauf (2017)
74

AT1 CoCos issued 

in European 

Association Area

2010 - 

12/2016
MM RC

Announcement 

date

Insignificant 

negative effect

Deev and Morosan (2016) 109
Banks with USD 

denominated CDS

2009 - 

12/2015
MM, CMRM RC

Announcement 

date

Significant 

negative effect

Ammann, Blickle and 

Ehmann (2017)
54 Global

2009 - 

06/2014
CMRM AC

Announcement 

date

Significant 

negative effect

Rüdlinger (2015) 23 Global
2009 - 

09/2014
MM, CMRM AC

Announcement 

date

No significant 

effect

Duhonj and Sivertsen

(2016)
65 Europe

2009 - 

12/2016
MM RC

Announcement 

date

Significant 

negative effect

De Rooij (2017) 235
Europe and Asia 

Pacific

2009 - 

04/2016
MM RC Issue date

Significant 

negative effect

MM = Market Model, CMRM = Constant Mean Return Model, AC = Absolute change, RC = Relative change

Source: Autor's elaboration

Note: the sample size is generally limited to the availability of actively traded CDS

Table 1 Comparison of studies on banking institution's CoCo issue effects on CDS spreads
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2. A Primer on CoCos 

 

Contingent convertible bonds are highly complex in nature and heterogenous in their design. 

There exist several risk factors concerning CoCos, some are discretionary and others are more 

transparent. In this section, we want to give a comprehensive understanding of CoCos and 

their characteristics. This is helpful when we analyse CDS spread effects following a CoCo 

issue announcement in the cross section of most of those characteristics in section 7 Discussion 

of Results.  

The different characteristics we will highlight in this section are the following. We will first 

give an overview of CoCo’s different loss absorption mechanisms and the resulting incentives 

for issuers. Then, we will talk about the different forms of CoCo’s trigger mechanisms. We 

will highlight regulatory changes that have provided further incentives for CoCo issuances and 

talk about three cases where CoCos have shown that they embed risks investors may not 

always be aware of.  

Loss Absorption Mechanism and Issuer’s Incentives 

CoCos have a loss absorption mechanism that activates when a pre-specified trigger has been 

breached. Whereas classical debt in a capital structure can be considered as the difference 

between a default-free bond and a short put option on the bank’s asset according to the Merton 

model after Robert C. Merton, the CoCos that convert into equity if the trigger is breached can 

be viewed as a compound option consisting of a default-free bond and a short put option similar 

to classical debt “plus a call option held by the CoCo bond holders when the CoCo trigger calls 

the [CoCo’s] put option” (Allen and Tang, 2016). Thus, the trigger can be viewed as the strike-

price of the call option. CoCos are expected to be converted prior to the bank being in financial 

distress and thus prior to the exercise of the classical debt’s put option.13 Figure xx depicts the 

payoff to CoCo bond holders depending on the wealth transfer (WT) we will elaborate in the 

second next paragraph. 

The bail-in of a CoCo bond can happen by two distinct loss absorption mechanisms, either by 

mandatory conversion into equity (MC) or by a principal write-down (PWD). Moreover, 

                                                           
13 Hilscher and Raviv, 2014 
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coupon payments for AT1 CoCos can be suspended before the trigger threshold is reached.14 

The equity conversion, a conversion of CoCos into a number of shares specified by the 

conversion ratio, can be at a pre-specified conversion ratio or based on equity market prices or 

a combination of both and the principal write-down can happen permanent or temporarily, full 

or partial. Issuers are only allowed to pay coupons on AT1 instruments if the binding 

restrictions of availability of distributable items (ADI) and surplus capital above the buffer 

requirements (maximum distributable amount - MDA) hold. Additionally, regulators can 

restrict issuers from paying coupons and the issuer itself can voluntarily suspend coupons at 

discretion.15 Figure 1 presents an overview of the loss-absorption mechanism for AT1 CoCos. 

Note that a coupon cancellation on Tier 2 (T2) CoCos would be considered as a default.16 

Figure 1 Loss-Absorption Design Feature of Additional Tier 1 CoCos 

 

PWD CoCos always increase shareholder value and encourage risk taking because in a crisis 

state, the loss to equity holders is decreased. For MC CoCos, dilution of equity holder’s shares 

at conversion depends on the fraction of equity promised to CoCo-investors, the conversion 

ratio. When the trigger is breached, MC CoCos are transformed into new shares and the 

conversion ratio is specified as: 

∝=
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑛𝑒𝑤 𝑠ℎ𝑎𝑟𝑒𝑠

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑛𝑒𝑤 𝑠ℎ𝑎𝑟𝑒𝑠 + 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑙𝑑 𝑠ℎ𝑎𝑟𝑒𝑠
 

                                                           
14 Avdjiev, Bogdanova, Bolton, Jiang and Kartasheva (2017) 
15 Grinderslev and Kristiansen (2017) 
16 De Spiegeleer, Marquet and Schoutens (2018) 

PWD = Principal Write-Down MM = Mandatory Conversion into Equity

Figure 1 Loss-Absorption Design Feature of Additional Tier 1 CoCos

Source: Autor's representation
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The conversion price is equal to the face value of the CoCos divided by the conversion ratio. 

For low conversion prices, CoCo bond holders receive a high number of shares upon 

conversion and a wealth transfer from equity holders to CoCo bond holders takes place. Berg 

and Kaserer (2015) define the wealth transfer WT from CoCo bond holders to equity owners 

as: 

𝑊𝑇 = 𝑁𝐶𝑜𝐶𝑜 − 𝛼 ∗ 𝑆 

Where NCoCo denotes the notional value of the CoCo bonds, α the conversion ratio and S the 

market value of one share at conversion. For dilutive MC CoCos (CoCos that offer a wealth 

transfer from equity owners to CoCo holders at conversion) a high conversion trigger mitigates 

shareholder’s risk taking. This would benefit senior unsecured and subordinated debt and 

should be seen in the price of a CoCo. But the existence of such dilutive, high-trigger MC 

CoCos is expected to be quite rare. Avdjiev et al. (2017) argue that for a bad capitalized bank, 

the benefits of issuing such a CoCo would not go to equity holders and for extremely good 

capitalized banks, there is no need to raise expensive equity, not even in the form of a CoCo.  

Figure 2 Payoff to Equity Owners under Three Scenarios 

 

Figure 2 Payoff to Equity Owners under Three Scenarios

Source: Adapted from Berg and Kaserer (2015) and Duhonj and Sivertsen (2016)

The three scenarios depicted are a 100% wealth transfer (WT) from CoCo bond holders to equity owners, no

wealth transfer from one party to another (CoCo bond holders and equity owners) and a 100% equity

dilution (a 100% wealth transfer from equity owner to CoCo bond holders). Trigger Point is the implied value

of the firm when the trigger level that is denoted as a fraction of CET1 to RWA is hit. NDebt is the notional of

the firm's debt without hybrid capital and NCoCo is the notional value of the CoCo bonds, assuming it is the

firm's only outstanding hybrid capital and assuming all CoCo bonds have the same trigger level.
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Figure 3 Payoff to CoCo Bond Holders under Three Scenarios 

 

Figure 2 depicts the payoff to equity owners for three different forms of wealth transfer at time 

of conversion and figure 3 the respective payoff to CoCo bond holders. If the conversion ratio 

is fair, there is no wealth transfer from one party to the other and the value of equity and CoCos 

remain unaffected for firm values 𝑆𝑇 ∈   [𝑁𝐷𝑒𝑏𝑡 + 𝑁𝐶𝑜𝐶𝑜  ;  𝑇𝑟𝑖𝑔𝑔𝑒𝑟 𝑃𝑜𝑖𝑛𝑡] c.p.. If the 

conversion ratio is not fair, there will be a wealth transfer at conversion. The figures depict the 

extreme cases for full dilution of existing shareholders and a 100% wealth transfer from CoCo 

holders to equity owners as well as the scenario of a fair wealth transfer. Note that the figures 

depict the payoffs to equity owners and CoCo bond holders only until the first time the firm 

value breaches the trigger point. After conversion, CoCo bonds become equity and their value 

fluctuates linearly with the firm value.   

One can draw conclusions from equity price changes after the announcement of CoCos as 

conducted by Schmidt and Azarmi (2015). Depending on the CoCo determinants, a bank’s 

market value might increase as a result of the CoCo announcement because shareholders 

expect a wealth transfer at conversion. Berg and Kaserer (2015) analyse the effect of the 

Figure 3 Payoff to CoCo Bond Holders under Three Scenarios

Source: Author's representation, adapted from Berg and Kaserer (2015) 

The three scenarios depicted are a 100% wealth transfer (WT) from CoCo bond holders to equity owners, no

wealth transfer from one party to another (CoCo bond holders and equity owners) and a 100% equity

dilution (a 100% wealth transfer from equity owner to CoCo bond holders). Trigger Point is the implied value

of the firm when the trigger level that is denoted as a fraction of CET1 to RWA is hit. NDebt is the notional of

the firm's debt without hybrid capital and NCoCo is the notional value of the CoCo bonds, assuming it is the

firm's only outstanding hybrid capital and assuming all CoCo bonds have the same trigger level.
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conversion price of CoCo bonds on equity holder’s incentives and show that CoCo bonds can 

worsen the asset substitution and debt overhang problem for high conversion prices. Generally, 

the estimated impact of high-trigger dilutive MC CoCos goes in the opposite direction than 

that of high-trigger PWD CoCos for equity and senior unsecured debt. 

Trigger Mechanism 

The hybrid capital securities absorb losses when the issuer’s capital falls below a certain ratio. 

Under Basel III, all AT1 and T2 CoCos have a point of non-viability (PoNV) trigger and the 

regulators can activate the discretionary trigger if they decide the PoNV is reached. 

Additionally, CoCos can also have mechanical triggers and AT1 CoCos classified as liabilities 

must have such with a minimum trigger level of 5.125% (CET1/RWA). However, the Basel 

III framework has the same requirements for both loss absorption mechanisms MC and PWD 

and there is lots of uncertainty surrounding the regulator’s conversion or write-down decision 

according to Avdjiev et al. (2017). Figure 4 gives an overview of the different trigger 

mechanisms for AT1 and T2 CoCos.  

Figure 4 Trigger Mechanism Design Feature of CoCos 

 

AT1  = Additional Tier 1 CoCos T2 = Tier 2 CoCos

CET1 = Common Equity Tier 1 RWA = Risk-Weighted Assets

PONV = Point of Non-Viability

Figure 4 Trigger Mechanism Design Feature of CoCos

Source: Autor's representation
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Mechanical triggers are always based on book values. They could be based on market values 

as proposed by Flannery (2009), Hilscher and Raviv (2014) and Calomiris and Herring (2011) 

which would make the distance to trigger continuously observable but market reactions such 

as stock crashes and stock price manipulations could aggravate conversion risk as outlined by 

Sundaresan and Wang (2015). The authors argue that marked based triggers may lead to 

multiple, non-competitive equilibria and trigger events could become a self-fulfilling 

prophecy.  

However, Martynova and Perotti (2018) argue that “both market and accounting measures are 

imprecise and manipulable” and for CoCos with only discretionary triggers, uncertainty for 

investors is created because the regulator needs to decide that the PoNV is reached. Adding a 

mechanical trigger might result in a better predictability of conversion risk. 

Generally, the existence of mechanical triggers is desirable from the perspective of senior debt. 

“CoCos with only a discretionary trigger are more akin to pure “gone concern” instruments” 

(Avdjiev et al., 2017), as it is very uncertain when and whether the regulator decides that the 

PoNV is breached. CoCos with a mechanical trigger might absorb losses earlier, which is 

advantageous for senior unsecured debt holders. The level of the mechanical trigger is also 

important for the CDS market since CoCos with a high trigger above 5.125% (CET1/RWA) 

are closer to “going concern”. MC CoCos with mechanical triggers “provide the greatest 

degree of protection for senior unsecured debt” (Avdjiev et al., 2017). Also, the layer of 

protection matters, i.e. the total outstanding amount of CoCo bonds.  

Regulatory Changes and Issuer’s Incentive 

The fact that larger banks with strong balance sheets are more likely to issue CoCos (Avdjiev 

et al. (2017)) indicate that banks exploit CoCo bonds for shareholder interests. Those interests 

might not always be in line with the regulator’s incentive of strengthening a bank’s 

capitalization. There might be a classical “debt overhang” problem on CoCo issues, as CoCo 

issues by banks that greater need a recapitalization would not benefit the bank’s shareholders 

but mostly its debtors.  

However, a bank can fulfil part of its regulatory requirements with the issuance of CoCos. 

Myers’ (1984) pecking order theory states that there is a hierarchy when capital is raised. 
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According to the theory, a bank will use retained earnings first, then debt, then equity when its 

managers believe the firm is underpriced. The issuance of equity signals investors that this 

asset class is overvalued and investors will value the new equity issuance lower, as they cannot 

assess the true value of equity due to asymmetric information. As a result, financing costs are 

higher for equity than debt. This means that when it comes to meeting regulatory requirements, 

it is cheaper for financial institutions to fulfil them by issuing CoCo than by issuing new equity 

when the regulator allows them to do so. In 2015, the bank recovery and resolution regime 

made minimum requirements for total loss-absorbing capacity (TLAC) on global systemically 

important banks (G-SIBs) necessary and a minimum requirement for own funds and eligible 

liabilities (MREL) under the BRRD has been introduced. The TLAC is effective since January 

1, 2019. These regulations aim to reduce the risks of bail-outs at the expense of taxpayers by 

introducing bail-in tools in a PoNV event and the fulfilment can be achieved (at least partially) 

by the issuance of CoCos.17 Figure 5 represents the capital requirements as shares of risk-

weighted assets (RWA) that European credit institutions face since 2019. Von Furstenberg 

(2013) finds that the average premium paid for equity is three times higher than the cost of 

issuing CoCos with an 7% trigger level when the issuer’s CET1 ratio is above 10%. However, 

Oster (2018) notes that this might be only the case for the current low volatility environment 

and that issuances under market stress will be more costly. From figure 5 one can infer that 

AT1 CoCo bonds can fulfil up to 25% of the minimum Tier 1 capital requirement of holding 

at least 6% (of RWA) Tier 1 capital. This is profitable for the bank if the cost of issuing AT1 

CoCos is lower than fulfilling the requirement by issuing equity. Moreover, 25% of the 

minimum Pillar 1 requirement to hold 8% (of RWA) Tier 1 and Tier 2 capital can be fulfilled 

by issuing Tier 2 CoCos. This is profitable for the bank if issuing Tier 2 CoCos is less costly 

than issuing equity or other subordinated debt classifying for Tier 2 capital. Note that the shares 

of RWA are the bare minimum Basel III capital requirements and that banks have the option 

but not the obligation to use CoCos to fulfil them. For example, banks also have the option to 

fulfil all their minimum capital requirements with Common Equity Tier 1 capital.  

                                                           
17 Deutsche Bundesbank Monthly Report July 2016 “Bank recovery and resolution – the new TLA and MREL minimum 

requirements” 
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Moreover, there is a tax benefit of CoCos over equity in many jurisdictions.18 In countries 

where such a tax shield exists, coupons paid on AT1 and T2 CoCos are tax deductible like 

other bank’s debt. This favourable tax treatment lowers funding costs and can make issuing 

CoCos relatively cheaper compared to issuing equity.19 

Figure 5 CRD IV/CRR's Capital Requirements 

 

Risks CoCo Investors are Exposed to: Extension Risk, Coupon Cancellation and Conversion 

Risk 

CoCo investors are exposed to several risk factors that are subject to theoretical debate. For a 

thorough overview of these risks, we recommend De Spiegeleer et al. (2018). Since the first 

CoCo issuance in 2009, some of those risks already materialized. Given the fact that there 

has never been an event where CoCo bonds could prove that they are able to perform their 

                                                           
18 Among other countries, there is no tax benefit in the U.S. 
19 Grinderslev and Kristiansen (2017) 

Figure 5 CRD IV/CCR’s Capital Requirements

Source: Grinderslev and Kristiansen, (2017)

The figure depicts minimum capital requirements as shares of RWA. The requirements are

fully phased in since January 1, 2019 but apply since January 1, 2014.
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stabilizing function, those events raise the question whether financial regulators might have 

created new risk by allowing CoCos to be an instrument for banks to meet part of their 

capital requirements rather than limiting bankruptcy risks in the financial system. Below, we 

want to highlight three of those events, starting with the latest one in early 2019 when 

extension risk materialized for a CoCo issued by Banco Santander, S.A.. 

AT1 CoCos have no fixed maturity. The instruments need to be perpetual but five years after 

issuance or any coupon pay date thereafter, the issuer has the option to call the bond and pay 

the investor the market value of the CoCo if regulators do not restrict the issuer from calling 

at their discretionary leeway. If the CoCo is not called at the earliest possible call date, the 

coupon rate becomes floating. There are no coupon step-ups as there must be no incentive for 

the issuer to redeem the security.20  However, CoCos might be priced with a maturity equal to 

the bond’s first possible call date which is earliest five years after issuance if the market 

expects the issuer to redeem the bond by that date.21 This makes the bond vulnerable to 

extension risk because the bond would become less valuable if an issuer decides to leave the 

callable security outstanding. A bank might decide to not call the bond if the floating rate 

spread would be lower than the spread of a newly issued bond. Santander was the first 

European bank who decided in February 2019 not to buyback a euro-denominated AT1 CoCo 

at its earliest possible call date. The decision was based on economic considerations, as they 

calculated it would be unfavourable to redeem the CoCo and set up a replacement. For 

economic reasons again, they announced in April 2019 that they will buy back a USD AT1 on 

its earliest possible redemption date in May 2019 as paying the USD denominated floating 

coupon after that date would be more expensive than what the bank might pay for alternative 

funding.22  

Moreover, coupon cancellation was feared by the market to happen for Deusche Bank’s AT1 

CoCos.  As previously noted, coupon payments on AT1 CoCos can be suspended which 

exposes the CoCo investor to another kind of risk. The ongoing negative news on Deutsche 

Banks’s profitability led to the concern that the bank would not have enough available funds 

based on the MDA and thus to the uncertainty whether the bank might has to cancel the coupon 

                                                           
20 De Spiegeleer, Marquet and Schoutens (2018) 
21 Stamicar (2016) 
22 https://www.bloomberg.com/opinion/articles/2019-04-16/santander-says-coco-convention-is-for-the-birds 

https://www.bloomberg.com/opinion/articles/2019-04-16/santander-says-coco-convention-is-for-the-birds
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payments on its CoCo bonds in early 2016. Despite the low trigger levels of Deutsche Bank’s 

CoCos and the low possibility of conversion, the market overreacted: high volatility was seen 

on CoCo spreads and prices of CoCos issued by European banks fell sharply. This might 

indicate that the bonds are not well understood by the public and confusion around technical 

points in regulations happen.23  

Lastly, conversion risk materialized for Banco Popular’s AT1 and T2 capital but the 

instruments’ loss absorption function was not triggered before the bank went bankrupt. 

Admati, DeMarzo, Hellwig and Pfleiderer (2013) and Sundaresan and Wang (2015) argue that 

CoCo-conversion might have destabilizing effects. The concern is raised that there is lots of 

uncertainty regarding a CoCo bond’s conversion risk, particularly for CoCos with only 

discretionary triggers. Investors might be attracted to CoCo bonds’ high yields, especially in a 

low-yield environment where one is tempted to seek for yield. But due to the high uncertainty 

of CoCo bonds – small investors might not be aware of the risks these bonds face and the 

discretionary triggers set under Basel III are vague in terms of conversion decisions – the risk-

return trade-off might be lower than expected and the coupons might not compensate for the 

risks investors face according to Wu (2018b). One conclusion might be that credit institutions 

do not advise their clients well enough and follow their own interests when issuing and selling 

CoCos – this might be the issuer’s tax advantage (interest paid on CoCos are tax-deductible in 

most jurisdictions) and the traditional debt overhang problem. On the other hand, regulators 

might face an interest conflict regarding their decision that the PoNV is reached: on the one 

hand, they want to defend the CoCo bond’s role and its risk absorbing function and on the 

other hand, they want to restore investor confidence in the bond markets. The latter might 

neutralize the risk absorption component of CoCo bonds and in the end lead to no conversion 

before default.24 Then, CoCos would be pure debt without any equity buffer abilities and 

should not qualify for meeting (equity) capital requirements argue Glasserman and Perotti 

(2017).  Hwang (2017) argues that “government bail-out is more likely (and creditor bail-in is 

less likely) when the trigger is discretionary”. While Glasserman and Perotti (2017) argue that 

low-trigger CoCos should be seen purely as debt instruments with conversion risk as only 

theoretical, Avdjiev, Bogdanova, Bolton, Jiang and Kartasheva (2017) find that a significant 

                                                           
23 Glasserman and Perotti (2017) 
24 Glasserman and Perotti (2017) 
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conversion probability is attached to high-trigger CoCos. The very first trigger event for CoCo 

bonds happened when Santander bought its rival Banco Popular for €1 after the EU announced 

that Banco Popular was “failing or likely to fail” on June 7, 2017. Banco Popular’s AT1 and 

T2 debt was wiped out and with it, €1.25 billion of CoCo bonds. However, the trigger event 

happened only after the bank was declared to be “failing or likely to fail”. Wu (2018b) thus 

concludes that Banco Popular’s CoCos indeed provided a capital buffer for senior unsecured 

debt but fell short in preventing the bank from default25.  

Now that we have learned about the different CoCo characteristics, we will assemble a 

comprehensive data set of CoCo issues, their main characteristics and their issuers. This will 

be the focus of section 3 data.  

 

3. Data 

 

Our data is retrieved from Bloomberg and contains CoCo issuances from the very first by 

Danske Bank A/S in May 200926 until December 31, 2018. We follow Avdiev et al. (2017) 

and focus on CoCos issued by banks and neglect CoCos issued by insurance companies and 

shadow banks. Additionally, we focus on CoCos that have at least one contractual trigger27 

and require CoCos to have a Basel III classification. We exclude CoCos that are issued as 

preferred equity28 and CoCos that have no issuance volume reported. Our CoCo universe 

comprises 616 issues with a total issuance volume of $510.75 billion. Our universe differs 

from the one by Avdiev et al. due to three reasons. First, we require a Basel III classification 

for CoCo issues. Second, we retrieve CoCo issues exclusively from Bloomberg while Avdiev 

et al. also retrieve data from Dealogic and supplementary sources. Depending on the rules 

Bloomberg uses to determine the CoCo universe, Dealogic and supplementary surces might 

have provided additional issues. Third, we consider a longer period by taking into account 

issues from 2009 until the end of 2018. 

                                                           
25 Wu (2018b) 
26 The first publicly traded CoCo was issued in December 2009 by Lloyds Banking Group as noted by Oster (2018) 
27 We could only find statutory triggers for issuances from the United States and Japan and thus excluded those CoCos from the 

analysis.  
28 Cooperatieve Rabobank UA issued one AT1 CoCo on March 19, 2010 with senior preferred payment rank  
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We collect a comprehensive data set on CoCo issues containing CoCo’s loss absorption 

mechanism (MC vs. PWD), trigger mechanism (discretionary vs. mechanical), trigger level 

(for CoCos with a mechanical trigger mechanism) and Basel III classification (AT1 vs. T2). 

Moreover, we retrieve data about the currency in which the CoCos are denominated, the 

coupon the CoCo initially pays29, the instrument’s maturity (callable perpetuity vs. fixed) as 

well as the issue and announcement dates of the CoCos and their amount issued and amount 

outstanding. To analyse the CoCo universe, we further collect data of CoCo issuers, their G-

SIB classification and their country of incorporation.  

Consistent with the approach of Avdiev et al., we focus on CoCos issued by banks in advanced 

economies for the event study. CoCos issued by banks in emerging markets could cause too 

much noise for the empirical analysis since they did not always convert Basel III proposals 

into law the same time period advanced economies did. We have 498 CoCos with an issuance 

amount of $346.67 billion in our universe fulfilling that requirement. 

For the event study, we collect data on CoCo’s issuer characteristics. We are interested in 

issuer’s RWA, total assets, CET1 and regulatory Tier 1 capital at the time of the CoCo 

issuances. Financial statement data is not available on daily frequency, thus we retrieve the 

last reported balance sheet data prior to the CoCo issue for each CoCo bond.  We also retrieve 

daily time-series data on 5-year credit default swap (CDS) spreads for senior unsecured and 

subordinated debt of CoCo issuers and retrieve the credit default swaps’ currency of 

denomination. We use the Markit iTraxx Europe Senior Financial CDS index and the Markit 

iTraxx Europe Subordinated Financial CDS as indices to estimate abnormal CDS spread 

changes. CDS and index data is retrieved from January 1, 2008 until December 31, 2018 as 

we need observations up to 240 trading days prior to a CoCo issue.  

The Markit iTraxx indices each comprise 25 equally weighted CDS on investment grade 

European financial institutions.30 The indices each roll every six months around March 20 and 

September 20. This means that the credit default swaps underlying the indices might change 

                                                           
29 Coupon payments change from fixed to floating if the CoCo bond is not redeemed at the earliest possible call date.  

 
30 The index rules determining the composition of Markit iTraxx Europe indizes can be found here: 

file:///C:/Users/tbrie/Downloads/Markit%20iTraxx%20Europe%20Series%2030%20Rulebook%20(1).pdf (as of August 2018) 

file:///C:/Users/tbrie/Downloads/Markit%20iTraxx%20Europe%20Series%2030%20Rulebook%20(1).pdf
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on those dates and some CDS might be replaced by CDS of other issuers. Rolling over to a 

new series results in a price change of the index.31 

We will use the iTraxx Europe indices also for CDS issued by banks outside of Europe and 

will thus neglect to control for regional specific effects. There are iTraxx CDS indices 

outstanding for regions other than Europe, but they consist of CDS issued mostly by non-bank 

issuers. Thus, we prefer an index that represents the unique characteristics bond issuers in the 

financial sector have.   

The limited availability of traded 5-year CDS reduces our sample to 198 (195) issues for 

analysing abnormal senior (subordinated) CDS spread effects around CoCo issue dates. 

Concerning the liquidity of the CDS spreads, we require daily quotes on respective CDS 

spreads on at least 90% of all observations during the 200-day estimation period and daily 

quotes during the 11-day event window for each CoCo issuance. Illiquid credit default swaps 

lower our sample size to 126 (106) observations to estimate changes in issuer’s CDS spreads 

on senior unsecured (subordinated) debt around CoCo issue dates.  

 

4. CoCo Universe 

 

In the following, we want to give an overview of the data for our empirical analysis. We will 

start with breaking down CoCo issuances by region and by currency followed by an overview 

of the development of CoCo issuance volumes in countries. We will give an overview of the 

evolution of the CoCo market clustered by AT1 and T2 CoCos as well as by MC and PWD 

CoCos. Furthermore, we present a table that clusters our CoCo universe by region and by 

CoCo-design and bank characteristics. 

Figure 6 breaks down CoCo issuances by region and by currency. Countries are reported as 

countries of incorporation, i.e. the country in which the issuer is incorporated or legally 

registered. The left-hand pie chart of Figure 6 shows the regional distribution of CoCo issuance 

volumes (in billions of USD). European and EFTA issuances amount to $323.01 billion and 

                                                           
31 Source: Bloomberg 
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thus make up the larges part of all CoCo issuances. 49% of all issues come from the euro area 

and 32% come from non-European emerging market economies with China having the most 

issuers32. Advanced economies outside the EU and EFTA account for only a small fraction of 

all CoCo issuances with 5%. The right-hand panel of Figure xx breaks down CoCo issuance 

volumes by currency (weighted by billions of USD). 48% of CoCo issuance volumes are 

denominated in US dollar, 19% in euro and 18% in Chinese yuan. 90% of all euro-denominated 

issues come from Eurozone members and 92% from EU member states, the Switzerland and 

China account for the remaining euro-denominated issues. All CoCos denominated in Chinese 

yuan were issued in China.  

Figure 6 CoCo Issuances by Region and Currency 

 

Figure 7 depicts the development of CoCo issuance volumes (in billions of USD) of individual 

countries by two periods running from 2009 to 2013 and 2009 to 2018 respectively. Until the 

end of 2013, $114.20 billion of CoCos have been issued in our universe. Consistent with the 

finding by Avdjiev et al. (2017), the most active issuers were incorporated in advanced 

European countries and EFTA member states. With the conversion of Basel III requirements 

into EU law since 2014, Australian, Chinese, Columbian, Czech, German, Finnish, Indian, 

Israeli, Malaysian, New Zealand, Slovakian and Swedish banks started to issue CoCos in our  

                                                           
32 76% of all non-European emerging market issues are from China. 

Figure 6 CoCo Issuances by Region and Currency

Source: Author's representation, Bloomberg
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Figure 7 CoCo Issuances by Time Periods 

 

Figure 7 CoCo Issuances by Time Periods

Source: Author's representation, Bloomberg

vol. in 
USD bn

vol. in 
USD bn
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universe. By the end of 2018, Chinese banks became the most active issuers with a market 

share of 24% even though there have been no issues by China until the end of 2016. Great 

Britain, Switzerland and France have very active issuing banks with market shares of 19%, 

10% and 9% respectively. Interestingly, German banks only started to issue CoCos in 2014 

because the favourable tax treatment of coupon payments was only clarified in spring 2014 by 

the German Federal Ministry of Finance according to Berg and Kaserer (2015). Goncharenko 

et al. (2017) note that the large amount in issuances by Swiss banks might be attributable to 

the fact that Swiss regulators obliged many of them to issue AT1 CoCos . In contrast to the 

CoCo universe provided by Avdjiev et al. (2017), we have no issues from Canada and Japan 

and only a small issuance volume from Australia whereas the authors report Australia as their 

fifth biggest issuer.  

Figure 8 shows the evolution of the CoCo market by clustering the yearly issued amounts (in 

billions of USD) into AT1 and T2 capital (left-hand panel) and mandatory conversion and 

principal write-down (right-hand panel). One can clearly see that there was an increase in 

issuance amounts after the Basel III requirements were converted into EU law in 2014. Since 

that, AT1 issuances seems to dominate T2 issuances. One plausible explanation might be that 

there is cheaper subordinated debt available for a bank to fulfil its Pillar 1 requirement than to 

fill up to 25% of the 8% of RWA by issuing Tier 2 CoCos. In contrast, there seems to be no 

clear preference or trend between issuing CoCos with the two conversion mechanisms 

principal write-down (45% of total issuance volume) and equity conversion (55% of total 

issuance volume). Coupons paid on PWD CoCos are higher on average than coupons paid on 

MC CoCos: While coupons on PWD CoCos are on average 7.36% for USD denominated 

CoCos and range between 4.75% and 12.5%, coupons on MC CoCos are on average 6.70% 

for USD denominated CoCos and range between 2.78% and 10.25%. Investors might be 

“casing for yield” and some fixed income investors might not be authorised to invest in equity 

converting securities. This might (at least partially) offset the wealth transfer from CoCo 

bondholders to equity owners PWD CoCos offer at conversion. To draw conclusion from the 

difference in coupons paid, one would need to consider the conversion ratios of MC CoCos 

(not reported by Bloomberg) and compare them to the different types of PWD CoCos (partial 

or full, temporary or permanent write-down).  
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Figure 8 CoCo Issuances by Tier Classification and Loss Absorption Mechanism 

 

By distinguishing between AT1 and T2 CoCos with a mechanical trigger and within those 

categories between low trigger levels (≤5.125% CET1/RWA), medium trigger levels (above 

5.125% CET1/RWA and up to 6% CET1/RWA) and high trigger levels (above 6%) we want 

to get an intuition for whether CoCos are designed to be converted into equity (MC CoCos) or 

to be written down (PWD CoCos) prior to the banks’  bankruptcy. Figure 9 shows that trigger 

levels are quite low on average, both for AT1 and for T2 CoCos. 5.125% CET1/RWA is the 

minimum trigger level for CoCos to qualify for AT1 capital and 6% of RWA is the minimum 

Tier 1 capital requirement that can be met by holding AT1 capital and CET1 capital. The figure 

shows that most CoCos do not have trigger levels higher than the minimum Tier 1 capital 

requirement. This means that if CET1 falls below the threshold of 6% CET1/RWA, there must 

be enough AT1 capital available for the bank to meet the minimum Tier 1 requirement. The 

lower the trigger level of a CoCo, the lower its conversion or write-down probability. Thus, 

we hypothesize that CoCos having trigger levels equal to or below 6% of RWA are rather 

gone-concern than going concern instruments.  

Issued amount, in USD billion

Figure 8 CoCo Issuances by Tier Classification and Loss Absorption Mechanism

Source: Author's representation, Bloomberg
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Figure 9 CoCo Issuances by Basel III Classification 

 

The average issue size of all CoCos is $829.14 million but the individual size varies widely 

between $1.07 million and $9.17 billion. An overview of the CoCo issuance amounts and 

numbers broken down by region, bank characteristics and CoCo-design specifications is 

provided in table 2. The table reports the cumulated amount issued (in billions of USD) for 

CoCos in our universe as specified in section 3 and indicates the number of issues in 

parentheses. Not all subcategories add up to the total issuance volume of $510.75 billion by 

616 issues because of missing data. In the following, we will highlight the columns considering 

G-SIB designation, tier classification, loss absorption mechanism and trigger type. 

CoCo issuance amounts are almost equally split between global systemically important banks 

(G-SIB) and banks that do not count as such. However, the average CoCo issue size of issuers 

with a G-SIB designation is significantly higher for all regions. CoCos may be issued as 

Additional Tier 1 (AT1) or Tier 2 securities. $433.85 billion of the outstanding market volume 

is issued as AT1 instruments. Issuers generally prefer to fulfil their Tier 2 requirements by less 

Figure 9 CoCo Issuances by Basel III Classification

Source: Author's representation, Bloomberg
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costly subordinated debt33 but Tier 2 CoCo issuances still sum up to $76.9 billion, 91% 

stemming from Swiss banks and issuances prior to 2015.  

Table 2 CoCo Issuance by Region, Bank Characteristics and CoCo-Design Characteristics, 2009-2018 

 

We also break down CoCo issuances by the loss absorption mechanisms mandatory conversion 

into equity and principal write-down. Within the principal write-down mechanism, we further 

distinguish between partial permanent write-down, full permanent write-down and temporary 

                                                           
33 European Securitites and Markets Autority (2017) Statement “Potential Risks Associated with Investing in Contingent 

Convertible Instruments” 

All Regions 510.8 (616) 262.3 (149) 248.1 (451) 433.9 (493) 76.9 (123)

Advanced Economies 346.7 (498) 198.3 (131) 148.0 (351) 278.9 (389) 67.8 (109)

Emerging Market Economies 164.1 (118) 64.0 (18) 100.1 (100) 155.0 (104) 9.1 (14)

EU 266.3 (326) 132.9 (95) 133.1 (222) 223.7 (246) 42.6 (80)

Euro Area 252.0 (281) 132.9 (95) 118.9 (180) 209.5 (205) 42.5 (76)

EFTA 56.7 (149) 46.5 (28) 10.1 (114) 38.4 (136) 18.2 (13)

Non-European AEs 39.6 (72) 18.8 (8) 20.7 (61) 31.3 (50) 8.4 (22)

All Regions 278.0 (192) 227.9 (403) 7.6 (14) 112.4 (141) 107.9 (248)

Advanced Economies 155.6 (144) 187.8 (341) 7.6 (13) 80.8 (102) 99.4 (226)

Emerging Market Economies 122.4 (48) 40.2 (62) 0.1 (1) 31.6 (39) 8.5 (22)

EU 131.7 (129) 131.8 (186) 5.4 (2) 31.3 (54) 95.1 (130)

Euro Area 128.0 (122) 121.4 (151) 1.0 (1) 30.7 (47) 89.7 (103)

EFTA 1.5 (1) 54.7 (146) 2.1 (10) 48.9 (43) 3.7 (93)

Non-European Non-EFTA AEs 27.8 (25) 11.6 (44) 4.5 (2) 1.2 (12) 5.9 (30)

All Regions 17.5 (12) 493.3 (604) 343.5 (441) 149.8 (163)

Advanced Economies 16.1 (10) 330.5 (488) 189.5 (351) 141.1 (137)

Emerging Market Economies 1.4 (2) 162.7 (116) 154.0 (90) 8.7 (26)

EU 5.8 (8) 260.5 (318) 147.2 (209) 113.3 (109)

Euro Area 5.8 (8) 246.2 (273) 142.1 (180) 104.2 (93)

EFTA (0) 56.7 (149) 35.8 (124) 20.9 (25)

Non-European Non-EFTA AEs 11.7 (4) 27.9 (68) 11.7 (48) 16.2 (20)

* 5.125 CET1/RWA, the minimum trigger level required for a CoCo to qualify as AT1 capital

G-SIB = global systemically important bank AT1 = Additional Tier 1 

PWD = principal write-down T2 = Tier 2

Total

Full Permanent Temporary

G-SIB designation Tier Classification

G-SIB Non-G-SIB AT1 T2

The table reports CoCo issuances between 2009 and 2018 in billions of US dollars issued. The number of CoCo issues is plot in parentheses. We

consider CoCos that (i) are issued by banks, not by companies or shadow banks, (ii) have at least one contractual trigger (iii) have a Basel III

classification (iv) are issued as subordinated debt. Not all subcategories add up to the total issue amount of 510.8 billion USD due to missing data.

Source: Author's representation, Bloomberg

Table 2 CoCo Issuances by Region, Bank Characteristics and CoCo-Design Characteristics, 2009-2018

Trigger Type Mechanical

Discretionary only Mechanical   All levels Mechanical <=5.125* Mechanical >5.125*

Loss Absorption Mechanism Principal write-down

Mandatory Conversion Principal write-down Partial Permanent
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write down. CoCos with a partial permanent write-down feature seem to be the rarest for all 

regions. Interestingly, in advanced economies and the EU temporary write-down features 

prevail over permanent write-down features. As permanent write-down CoCos are riskier for 

investors than temporary write-down CoCos, they require higher coupons. Coupons paid on 

USD denominated permanent write-down CoCos are on average 7.44% and on USD 

denominated temporary write-down CoCos 7.25% in our sample. It seems surprising that the 

difference is not large at first glance. However, the distinction between permanent and 

temporary write-downs is only relevant if the CoCos’ principals are expected to be written 

down prior to a bank filing for bankruptcy which might not happen if the triggers are too low.  

Comparing our CoCo universe to the one provided by Avdjiev et al. (2017), one can see the 

biggest differences in issuance amounts between the reported trigger mechanisms. While we 

report an issuance amount of $17.5 billion for CoCos with a discretionary trigger, they present 

an issuance amount of $229.2 billion. This might be explained by our requirement for CoCos 

to have a Basel III classification and by the fact that we retrieved our data exclusively from 

Bloomberg. For mechanical triggers, we report a CoCo issuance amount of $493.3 billion 

while Avdjiev et al. (2017) report $292.3 billion. This might be best explained by the wider 

period our analysis spans, as we additionally include CoCo issuances from the years 2016 to 

2018.  

Now that we have gained an overview of the CoCo universe we analyse; it is time to introduce 

the theoretical models our analysis is based on. This will be the focus of section 5 Theoretical 

Models.  

 

5. Theoretical Models  

 

For our theoretical model that aims to analyse CoCo issuance effects on the cost of senior 

unsecured and subordinated debt, it is helpful to remember that issuance decisions are always 

based on shareholder interests. To understand the incentives of a bank to issue CoCos, we 

adapt the two-period, two-state analytical framework on the conversion ratio by Avdjiev et al. 

(2017). After having understood how different conversion ratios, the fraction of equity 
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promised to CoCo-investors at conversion, affect the value of equity and CoCos, we present a 

Merton model after Robert C. Merton to evaluate how the issuance of CoCos might affect the 

costs of senior unsecured and subordinated debt assuming that the CoCos are not converted 

before the bank defaults. Considering different conversion ratios and having the option pricing 

theory in mind, we follow Berg and Kaserer (2015) and develop a model for a bank’s risk-

taking incentives depending on different conversion ratios of MC CoCos. The model based on 

Berg and Kaserer (2015) helps us to clarify theoretically the effects of different risk-taking 

incentives on the value of senior unsecured and subordinated debt. This is helpful as we are 

not able to model the prices of a bank’s equity, CoCos, and debt in a simple Black-Scholes 

setup if CoCos are converted into equity prior to a bank’s default and the conversion ratio 

affects the bank’s risk-taking incentives. Moreover, we will give an excursus on other factors 

that might influence the effect CoCo issuances have on senior unsecured and subordinated 

debt. Those considerations help us later to draw inferences on the results of our empirical 

study. Since our main goal is to analyse how the issuance of CoCos affects senior unsecured 

and subordinated debt, we will finally elaborate on the use of credit default swap (CDS) 

spreads on senior unsecured and subordinated debt as a proxy for changes in the riskiness of a 

bank’s debt following a CoCo issue. We also present a model how to isolate recovery rate 

effects by computing the ratio of senior unsecured to subordinated CDS spreads based on the 

methodology provided by Schläfer and Uhrig-Homburg (2014).  

 

Bank’s capital structure in default 

This model is based on the analytical framework of Avdjiev et al. (2017) reported in their 

Appendix B. It introduces a formula for the fair conversion ratio and presents implications for 

the price of CoCos and a bank’s risk-taking incentives if the actual conversion ratio deviates 

from the fair conversion ratio.  

We know the firm value, V0, of the bank at t=0 and consider two scenarios for VT in T=1. 

There are two states in T=1, a good state that occurs with probability (1-θ) and the bad state 

that occurs with probability θ. In the good state, the bank’s assets yield earnings π and in the 
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bad state, the bank faces losses 𝑙 at T=1. In a risk-neutral world, the expected firm value of the 

bank at T=1 is thus: 

𝐸[𝑉𝑇] = (1 − 𝜃) 𝑉0 (1 + 𝜋) +  𝜃 𝑉0(1 − 𝑙) = 𝑉0[1 + 𝜋 − 𝜃(𝑙 + 𝜋)] 

Assuming that the bank’s liability side consists only of equity, E, subordinated debt with face 

value DJ and senior unsecured debt with face value DS, the expected value of the bank’s equity 

at T=1 is given by: 

𝐸[𝐸𝑇] = max {𝑉0[1 + 𝜋 − 𝜃(𝑙 + 𝜋)] − 𝐷𝑆 − 𝐷𝐽, 0} 

The equity capital ratio at t=0 is given by: 

𝐾 =
𝐸0

𝑉0
 

The minimum capital ratio is denoted by Kmin and for a going-concern, K≥Kmin. However, if 

the bank ends up in the bad state at T=1, the bank might not be able to meet the minimal capital 

ratio and K<Kmin.  

In t=0, the bank can replace some of its straight debt by the issuance of CoCos with a face 

value C and an equity capital-ratio trigger KC with KC>Kmin. When the bank’s equity capital 

ratio falls below KC, the CoCo is either converted into equity (MC CoCos) or the principal of 

the CoCo is written down (PWD CoCos). As a result, the bank’s debt is reduced, and the 

bank’s equity-capital ratio improved. In this model, the trigger KC is based on the market price 

of equity, E, for simplification. In the real world however, no such CoCo exists as triggers are 

always based on book values of equity, the CET1 capital, and risk-weighted assets.  

In the following, we consider both MC CoCos and PWD CoCos in the bad state when the 

CoCo trigger may be hit. At T=1, the equity value in the bad state before conversion is given 

by: 

𝐸 = max {𝑉0(1 − 𝑙) − (𝐷𝑆 + 𝐷𝐽 + 𝐶), 0} 

The pay-offs of senior unsecured debt, BS, subordinated debt, BJ, and CoCo bonds, BC, before 

conversion are given by the following equations. BS, BJ, and BC can be lower than the face 
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values DS, DJ and C in the case where the CoCo bonds are not converted before the bank files 

bankruptcy.  

𝐵𝑆 = min{𝑉0(1 − 𝑙), 𝐷𝑆} 

𝐵𝐽 = max{0, 𝑚𝑖𝑛{𝑉0(1 − 𝑙) − 𝐷𝑆 , 𝐷𝐽}}  

𝐵𝐶 = max{0, 𝑚𝑖𝑛{𝑉0(1 − 𝑙) − 𝐷𝑆 − 𝐷𝐽, 𝐶}} 

The equity capital ratio in the bad state is denoted by: 

𝐾 =
𝐸

𝑉0(1 − 𝑙)
 

We first consider what happens if the trigger level for MC CoCos is hit in the bad state. If the 

equity ratio does not fall below the trigger level, K>KC, the holders of MC CoCos receive the 

coupon payment P. If the equity capital ratio falls below the trigger level, K< KC, holders of 

MC CoCos get a fraction α>0 of the bank’s equity after the trigger has been breached, the 

conversion ratio. When the trigger is breached, MC CoCos are transformed into new shares 

and the conversion ratio is specified as: 

∝=
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑛𝑒𝑤 𝑠ℎ𝑎𝑟𝑒𝑠

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑛𝑒𝑤 𝑠ℎ𝑎𝑟𝑒𝑠 + 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑙𝑑 𝑠ℎ𝑎𝑟𝑒𝑠
 

If the MC CoCos are converted into equity, the value of both, the old and the new equity is: 

𝐸𝑀𝐶 = max{ 𝑉0(1 − 𝑙) − (𝐷𝑆 + 𝐷𝐽), 0} 

Avdjiev et al. (2017) define the fair conversion ratio αC_BIS where no wealth transfer from one 

party to another takes place:  

𝛼𝐶_𝐵𝐼𝑆 =
𝐶

𝐸𝑀𝐶
 

However, the equation provided by Avdjiev et al. (2017, p. 52) contains a logical error as it is 

only applicable if 𝐸𝑀𝐶>C at conversion. An 𝛼𝐶_𝐵𝐼𝑆 > 1 would mean that CoCo bond holders 

get more equity at conversion than is available as the example in table 3 shows: 
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Table 3 Value of a Bank's CoCo for Different Values of a Bank's Equity at Conversion 

 

Thus, in cases where the loss is large enough such that the bank’s asset value minus the value 

of senior unsecured and subordinated debt falls below the value of the bank’s CoCos at 

conversion, the fair conversion ratio αC_BIS as provided by Avdjiev et al. (2017) is not 

applicable. Thus, we need to define the fair conversion ratio as: 

𝛼𝐶 = min {
𝐶

𝐸𝑀𝐶
, 1} 

If losses are large enough that EMC becomes zero or sufficiently low so that a regulator’s capital 

requirement cannot be met with the conversion of CoCos, the bank defaults at T=1 in the bad 

state and no conversion takes place in a going-concern way. In this case, we assume CoCo 

holder’s claims are subordinate to the claims of senior unsecured and subordinated 

bondholders.   

If losses are sufficiently high to breach the CoCo trigger but low enough for the bank to be a 

going concern, conversion of CoCos takes place. Let us define α as the actual conversion ratio 

with 𝛼 ∈ [0,1]. For α<αC a wealth transfer from CoCo bond holders to equity owners takes 

place, for α>αC, a dilution of equity owners by CoCo bond holders happens at conversion. The 

price of the MC CoCo at t=0 is lower (higher) than the face value C for α<αC (α>αC).  

Next, we consider PWD CoCos. If K>KC, the bank pays the hybrid bondholders a coupon 

payment P and the repays the principal C. If the equity capital ratio falls below the trigger 

level, the bank repays only ηC (with 1>η≥0) as long as losses are not so large that EMC becomes 

zero or sufficiently low that a regulator’s capital requirement cannot be met with the principal 

Example with C = 10 and 

EMC 15 11 10 8 4

C/EMC 0.67 0.91 1 1.25 2.5

CE 10 10 10 10 10

   C = face value of the CoCo bonds

   CE = Value of CoCo bond after being converted into equity according to Avdjiev et al (2017)

   EMC = Value of both, old equity and new equity (former CoCo bonds) at conversion

Table 3 Value of a Bank's CoCos for Different Values of a Bank's Equity at Conversion

Source: Autor's representation

𝐸𝑀𝐶 = max {𝑉0 1 − 𝑙 − 𝐷𝑆 + 𝐷𝐽 , 0}



29 

write-down. At conversion, a wealth transfer from CoCo holders to equity owners takes place 

decreasing in η. The price of a PWD CoCo is increasing in η and since η<1, the price is always 

less than the notional value C.  

Keeping in mind that issuance decisions are always based on shareholder interests, this 

example shows that a bank’s managers do not have incentives to issue CoCos that imply a 

wealth transfer from CoCo bondholders to equity owners at conversion. What we have learned 

is that the actual conversion ratio and its difference to the fair conversion ratio is crucial when 

it comes to issuance decisions. In the following, we will first assume that CoCos will not be 

converted before the bank files for bankruptcy. This enables us to compute the prices on senior 

unsecured and subordinated debt in a standard Merton model. Later, we will build on the model 

to get an idea how the conversion of CoCos prior to default of the bank would affect the prices 

of senior unsecured and subordinated debt. Those considerations will help us in the end to infer 

whether a conversion or write-down probability prior to default of the bank is attached to 

CoCos and thus, whether the issuance of CoCos lowers a bank’s probability of default. 

Alternatively, the CDS spread changes following a CoCo issuance might be best explained by 

an increase in recovery rate as a result of the additional capital buffer the CoCos provide for 

senior unsecured and subordinated debt. This result would not be unrealistic as the Banco 

Popular case has shown that CoCos can fall short in being converted before a bank is declared 

to be failing.  

 

The Merton Model 

In the following, we apply the Black-Scholes option-based approach of pricing corporate debt, 

also known as the Merton model, for the assumption that the bank is liquidated at conversion. 

Under this assumption, the issuance of CoCos just adds a layer of protection for senior 

unsecured and subordinated debt without altering the probability of default of the bank. Our 

goal is to understand the effects of CoCo issuances on senior unsecured and subordinated debt 

given the assumption was true.  

We assume that the bank’s capital structure consists only of equity, senior unsecured and 

subordinated debt and that the bank’s liabilities consist of only zero-coupon bonds with face 
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value DS and DJ respectively34.  Furthermore, the bank has the option to reduce the face values 

DS and DJ by issuing CoCos that are also assumed to be zero-coupon bonds. 

We assume the bank has asset worth 100 (V0) and subordinated debt and senior unsecured debt 

outstanding, each with a face value of 45 (DJ and DS). The bank can scale down its debt to a 

face value of 40 each and issue CoCos with a face value of 10 (C) instead.   

To price senior unsecured and subordinated debt before and after the issuance of CoCos, we 

apply the Merton model. Assuming that the bank’s liabilities consist of only zero-coupon 

bonds, we can think of the pay-offs of senior unsecured debt, BS, and subordinated debt, BJ as 

option pay-offs: 

𝐵𝑆 = 𝑉 − 𝐶(𝑉, 𝐷𝑆) 

𝐵𝐽 = 𝐶(𝑉, 𝐷𝑆) − 𝐶(𝑉, 𝐷𝑆 + 𝐷𝐽) 

Where V denotes the asset value at t=0 and C(V,D) denotes the price of a European call option 

with value of the underlying V and strike price D.  

If the bank does not issue CoCos, the option pay-off for equity is denoted by: 

𝐵𝐸_𝑛_𝐶𝑜𝐶𝑜 = 𝐶(𝑉, 𝐷𝑆 + 𝐷𝐽) 

If the bank issues CoCos and we assume the CoCo bonds are not triggered before the bank 

goes bankrupt, the option pay-offs for CoCo bonds, BC, and equity, BE, are as follows: 

𝐵𝐶 = 𝐶(𝑉, 𝐷𝑆 + 𝐷𝐽) − 𝐶(𝑉, 𝐷𝑆 + 𝐷𝐽 + 𝐶) 

𝐵𝐸 = 𝐶(𝑉, 𝐷𝑆 + 𝐷𝐽 + 𝐶) 

Furthermore, we assume that the asset value follows a geometric Brownian motion:  

𝑉𝑡 = 𝑉𝑜𝑒
((𝜇−

1
2

𝜎2)𝑡+𝜎𝑊𝑡)
 

with W being a standard Brownian motion, i.e. Wt is normally distributed with mean 0 and 

variance t.  

                                                           
34 We ignore deposits in this basic model. 
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In the Black-Scholes world, the price of a European call option is: 

𝐶(𝑉, 𝐷, 𝑇, 𝑟, 𝜎) = 𝑉0Φ (
ln (

𝑉0

𝐷
) + (𝑟 +

1
2

𝜎2) 𝑇

𝜎√𝑇
) − 𝐷𝑒−𝑟𝑇Φ (

ln (
𝑉0

𝐷
) + (𝑟 −

1
2

𝜎2) 𝑇

𝜎√𝑇
) 

where Φ is the distribution function of a standard normal distribution. The terms in the 

parentheses are also denoted as d1 and d2 respectively.  

We set the time to maturity to T=5, i.e. the earliest possible call date of an AT1 CoCo, the risk-

free rate to r=2.38%, i.e. the three-month U.S. treasury bill rate as of May 1, 2019, and assume 

an asset volatility of σ=20%35.  

The (promised) yields yS and yJ for the zero-coupon senior unsecured and subordinated bonds 

can be expressed as: 

𝑦𝑆(0, 𝑇) =
1

𝑇
ln (

𝐷𝑆

𝐵𝑆
) 

𝑦𝐽(0, 𝑇) =
1

𝑇
ln (

𝐷𝐽

𝐵𝐽
) 

For our analysis, we compare the promised yields yS and yJ for the case where the bank does 

not decide to issue CoCos and holds only senior unsecured and subordinated debt to the case 

where the bank scales down its traditional debt and issues CoCos instead.  

If the bank does not issue CoCos, the value of the senior unsecured debt is:  

𝐵𝑆_𝑛_𝐶𝑜𝐶𝑜 = 𝑉0 − 𝐶(𝑉, 𝐷𝑆) = 𝑉0 − [𝑉0Φ(d1) − DSΦ(d2)] =  100 −  60.25 = 39.75 

with DS=45 and 

𝑑1 =
ln (

𝑉0

𝐷𝑆
) + (𝑟 +

1
2

𝜎2) 𝑇

𝜎√𝑇
 , 𝑑2 = 𝑑1 − 𝜎√𝑇 

And the value of the subordinated debt is: 

                                                           
35 This assumption is for illustrative purposes. Banks tend to have lower asset volatilities, as for example Gropp and Heiderer 

(2010) find an average asset volatility of 3.6% for banks from the U.S. and EU between 1991 and 2004 with a standard deviation 

of 3.4%. In a financial crisis, the volatility however tends to be significantly higher. 
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𝐵𝐽_𝑛_𝐶𝑜𝐶𝑜 = 𝐶(𝑉, 𝐷𝑆) − 𝐶(𝑉, 𝐷𝑆 + 𝐷𝐽) = 60.25 − [𝑉0Φ(d1) − (DS + DJ)Φ(d2)] = 32.37 

with DS=45, DJ=45 and 

𝑑1 =

ln (
𝑉0

𝐷𝑆 + 𝐷𝐽
) + (𝑟 +

1
2

𝜎2) 𝑇

𝜎√𝑇
 , 𝑑2 = 𝑑1 − 𝜎√𝑇 

The yields on senior unsecured and subordinated debt are thus as follows: 

𝑦𝑆_𝑛_𝐶𝑜𝐶𝑜(0,5) =
1

5
ln (

45

39.75
) = 2.48% 

𝑦𝐽_𝑛_𝐶𝑜𝐶𝑜(0,5) =
1

5
ln (

45

32.37
) = 6.59% 

Now we assume the bank issues CoCos and the bank is liquidated at conversion of the CoCos.  

The value of the senior unsecured debt becomes: 

𝐵𝑆 = 𝑉0 − 𝐶(𝑉, 𝐷𝑆) = 𝑉0 − [𝑉0Φ(d1) − DSΦ(d2)] =  100 −  64.58 = 35.42 

with DS=40 and altered values for d1 and d2 accordingly.   

The value of subordinated debt becomes: 

𝐵𝐽 = 𝐶(𝑉, 𝐷𝑆) − 𝐶(𝑉, 𝐷𝑆 + 𝐷𝐽) = 64.58 − [𝑉0Φ(d1) − (DS + DJ)Φ(d2)] = 30.86 

with DS=40, DJ=40 and altered values for d1 and d2 accordingly.   

The yields on senior unsecured and subordinated debt are now: 

𝑦𝑆(0,5) =
1

5
ln (

40

35.42
) = 2.43% 

𝑦𝐽(0,5) =
1

5
ln (

40

30.86
) = 5.19% 

The issuance of CoCos thus has a negative effect on the cost of debt. After issuing CoCos, the 

yields paid on senior unsecured and subordinated debt change by: 

Δ𝑦𝑆 =
2.43% − 2.48%

2.48%
=  −2.06%  
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Δ𝑦𝐽 =
5.19% − 6,59%

6,59%
=  −21.23% 

Where Δ𝑦𝑆 and Δ𝑦𝐽 denote the relative yield changes before and after the issuance of CoCos 

for senior unsecured and subordinated debt.  

This example suggests stronger cost-reduction effects on subordinated debt than on senior debt 

after the issuance of CoCos. Subordinated debt profits from the capital buffer provided by 

CoCos: Losses up to 10 below the value of equity are absorbed by the hybrid debt and thus, 

the expected recovery rate of subordinated debt should increase by that extent. For senior 

unsecured debt, an additional capital buffer of 5 is provided. Before the issuance of CoCos, 

losses up to 45 below the value of equity were absorbed by subordinated debt before senior 

bondholders had to take any losses. With the issuance of CoCos, losses up to 50 below the 

value of equity do not affect the payoff to holders of senior unsecured debt.  

The model tells us the following: under the assumption that CoCos are not converted prior to 

a bank’s default, one should see a reduction in the cost of debt for senior unsecured and 

subordinated debt with a stronger relative cost reduction effect for subordinated debt.  

However, the pay-offs to senior unsecured and subordinated debt could be affected by 

bankruptcy costs, fire-sales of assets and market crashes when the bank is in financial distress. 

This might alter the implications for the cost of senior unsecured and subordinated debt 

following a CoCo issue: Assume an extreme case where bankruptcy costs are 50 in case the 

bank is liquidated. Bondholders of subordinated debt will be indifferent whether to issue 

CoCos or not as they will be fully wiped-out anyways if the bank fails. The additional capital 

buffer provided by the CoCo issuance will only benefit senior unsecured debt. Without the 

issuance of CoCos, they must cover 5 of the bankruptcy costs given the bank fails while with 

the issuance of CoCos, they are not subject to any bankruptcy costs. As a result, we should 

only see a decrease in the CDS spreads for senior unsecured debt, as their recovery rate 

increases by the issuance of CoCos. In contrast, subordinated debt would be wiped out together 

with CoCos when the bank fails if bankruptcy costs are high relative to the combined face 

values of CoCos and subordinated bonds.  
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So far, we have elaborated on the implications of CoCo issuances on recovery rates of senior 

unsecured and subordinated debt given the bank is liquidated upon conversion of the CoCos. 

But CoCos are designed to take losses before subordinated and senior creditors as shown in 

the two-period model of the bank’s capital structure in default. With both models in mind, we 

now get an intuition for how the issuance of CoCos affects a bank’s debt when the CoCos are 

converted prior to the bank filing for bankruptcy. As the CoCos provide new equity capital 

upon conversion, the probability of default decreases for both, senior unsecured and 

subordinated debt.  

 

Bank’s risk-taking incentives 

If we assume that the CoCo bonds are converted into equity before the bank is being liquidated, 

the pay-offs for CoCo bonds and equity become more complicated in the Black-Scholes setup 

as they depend on the conversion ratio α, the fraction of shares promised to CoCo investors 

upon conversion. Even though we cannot price CoCos and Equity in the basic Merton 

framework, we can gain an intuitive for the cost of senior unsecured and subordinated debt 

depending on different conversion ratios. For an analysis of the payoff-structures of CoCo 

bonds and equity depending on different conversion ratios in an option-pricing context, we 

recommend Berg and Kaserer (2015).  

The following basic example for a bank’s risk-taking incentives is adapted from Berg and 

Kaserer (2015). For simplicity, we only consider MC CoCos and note that PWD CoCos with 

a full and permanent write-down can be viewed as MC CoCos with α = 0.36 

We assume the bank’s asset are worth 100, its equity 10 and its total debt 90. The bank has 

subordinated debt worth 45 and senior unsecured debt worth 45 outstanding. The bank can 

scale down senior unsecured and subordinated debt by 5 each and issue CoCos worth 10 

instead (see figure 10 for an illustration).37 If the capital ratio equity to assets falls below 6%, 

the CoCos convert into equity.  

                                                           
36 Avdjiev et al. (2017) state in Appendix B p. 52 that “PWD CoCos can be viewed as a special case of MC CoCos with α=0”. 

However, this is not correct for PWD CoCos with partial or temporary write-downs.  
37 Note that the capital structure differs from the option-pricing example as subordinated and senior unsecured debt is now worth 

45 (without CoCos) / 40 (with CoCos) each and CoCos are worth 10. Previously, we had face values for traditional debt of 45 

(without CoCos) / 40 (with CoCos) each and the hybrid bonds had a face value of 10. 
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Figure 10 Capital Structure Illustration 

 

We assume two periods, t=0 and t=1 and consider four cases for how CoCos are converted 

into equity if the asset value falls below 96 (and thus the equity to asset ratio falls below 6%): 

• a 100% wealth transfer from CoCo bond holders to equity owners with α=0 (case 1) 

• a wealth transfer from CoCo bond holders to equity owners <100% with α<αC, e.g. α=0.5 

(case 2) 

• a fair conversion ratio α=αC (case 3) 

• a full dilution of equity owners by CoCo bond holders with α=1 (case 4).  

Let us denote 휀 ∈ [0,16] as the value to which the asset value falls below 96. We can write 

EMC and αC as:  

𝐸𝑀𝐶 = max{16 − 휀, 0} 

𝛼𝐶 = min {
𝐶

𝐸𝑀𝐶
, 1} = min {

10

16 − 휀
, 1} 

Table 4 presents the value of the bank’s liabilities for the four cases. Note that PWD CoCos 

with a full and permanent write-down would belong to case 1. The values for equity and CoCos 

in the cases 1, 3 and 4 are equivalent to the scenarios depicted in figures 2 and 3 in part 2 A 

Primer on CoCos.  

Figure 10 Capital Structure Illustration

Source: Author's representation

The figure depicts the bank's capital structure without and with the issuance of CoCos. CoCo

issuance scales down senior unsecured and subordinated debt.
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Table 4 Value of a Bank's Liabilities Depending on the Bank's Asset Value 

 

The table depicts different values for equity and CoCos depending on the conversion ratio α. 

In all four cases, the values for senior unsecured and subordinated debt remain unaffected as 

the bank remains solvent as long as the asset value does not fall below 20, i.e. ε<16. What 

changes is how the residual claim is split up between old and new equity (CoCos). For case 1 

and 2, a wealth transfer from CoCo holders to equity owners takes place. In case 3, the issuance 

of CoCos leaves the value of equity unaffected and in case 4, the old equity is diluted upon 

conversion of CoCos.  

What does this tell us about the effect on senior unsecured and subordinated debt? If the bank 

wouldn’t have issued CoCos, it would have been bankrupt at t=1 for ε≥6. With the issuance of 

CoCos, bankruptcy only happens for ε≥16. Thus, the issuance of CoCos can be seen as a 

reduction in leverage without necessarily diluting the value of equity. Intuitively, the value for 

senior unsecured and subordinated debt at t=0 should be affected by this consideration as the 

t=0

t=0 ε=2 ε=8 ε=2 ε=8

Asset Value 100 96 - ε 94 88 96 - ε 94 88

Value of Equity 10 16 - ε 14 8 8 - ε/2 7 4

Value of CoCos 10 0 0 0 8 - ε/2 7 4

Value of Senior Unsecured Debt 40 40 40 40 40 40 40

Value of Subordinated Debt 40 40 40 40 40 40 40

EMC (Value of Equity + CoCos) 20 16 - ε 14 8 16 - ε 14 8

WT 10 8 3 4

t=0

t=0 ε=2 ε=8 ε=2 ε=8

Asset Value 100 96 - ε 94 88 96 - ε 94 88

Value of Equity 10 min{0, 6-ε} 4 0 0 0 0

Value of CoCos 10 min{10, 16-ε} 10 8 16 - ε 14 8

Value of Senior Unsecured Debt 40 40 40 40 40 40 40

Value of Subordinated Debt 40 40 40 40 40 40 40

EMC (Value of Equity + CoCos) 20 16 - ε 14 8 16 - ε 14 8

WT 0 0 -4 0

 

In the four scenarios, the bank's asset value falls below 96 at t=1. Since the equity/asset ratio falls below 6%,

conversion is triggered in t=1. Case 1 displays a 100% wealth transfer from CoCo bond holders to equity owners, case 2 

a wealth transfer from CoCo bond holders to equity owners <100%, case 3 a fair conversion of CoCos into equity and

case 4 a full dilution of equity owners by CoCo bond holders

Source: Autor's representation, adapted from Berg and Kaserer (2015)

Table 4 Value of a Bank's Liabilities Depending on the Bank's Asset Value

t=1; α=0 (case 1) t=1; α=0.5<αC (case 2)

t=1; α=αC (case 3) t=1; α=1 (case 4)

WT = Wealth Transfer from CoCo bond holders to equity owners 휀 ∈ [0,16]
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bank’s probability of default decreases. Note that if the CoCos are converted into equity prior 

to a bank’s default, the issuance of CoCos does not alter the recovery rates of senior unsecured 

and subordinated debt: in case of default, there is no additional capital buffer provided by 

CoCos. 

However, the conversion ratio plays a crucial role when determining the values for senior 

unsecured and subordinated debt. Firstly, manager’s will not issue CoCos that dilute equity 

owners’ shares. The scenario depicted in case 4 will thus hardly be seen. If the issuance of 

CoCos offers a wealth transfer to equity holders when the trigger is breached, as in case 1 and 

case 2, equity holders prefer a firm value slightly below the trigger point over a firm value 

slightly above the trigger point. In case 1 and case 2, equity holders would be better off with 

an asset value of 95 than with an asset value of 97. Thus, the issuance of CoCos might add a 

layer of protection for senior unsecured and subordinated debt against default but at the same 

time, asset volatility might be increased for conversion ratios that dilute the value of CoCos at 

conversion. An increase in asset volatility is harmful for the value of a bank’s debt.  

If CoCos are not converted before the bank files for bankruptcy, equity owners only face the 

upside risk when the equity value is close to zero and thus have an incentive to replace low-

risk assets with riskier ones. This asset substitution problem might be enhanced by the issuance 

of CoCos that have a certain conversion probability and offer a wealth transfer from CoCo 

bond holders to equity owners. Then, equity owners also profit from the downside-risk of 

assets when the firm value is close to the trigger point. Thus, they might have an incentive to 

hold even riskier assets and the incentive increases the smaller the conversion ratio is.38  

Recall our basic Merton framework and assume an increase in asset volatility after the issuance 

of CoCos. This should increase the cost of debt relative to a case where the volatility remains 

stable. Intuitively, the relative yield increase should be larger for subordinated debt as the 

probability that claims would be fully or partially satisfied (the expected recovery rate) in case 

of default decreases. Appendix A provides some calculations for this hypothesis based on the 

Merton model.  

                                                           
38 As triggers are based on book values (CET1/RWA), managers might also have an incentive to manipulate those figures in order 

to convert CoCos that offer a lucrative wealth transfer to equity holders.  
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The essence we want to tell with the previous models is the following: If a bank issues CoCos 

and the hybrid instruments are not triggered prior to the bank’s default, the issuance raises the 

recovery rate of senior unsecured and subordinated debt as those instruments rank higher 

according to the absolute priority rule (APR)39 than the hybrid bonds. Without bankruptcy 

costs, we should see a stronger reduction in the yield of subordinated debt as they profit more 

from the capital buffer provided by CoCos. With bankruptcy costs, the reduction in the yield 

of senior debt might become larger compared to the yield change in subordinated debt and for 

high bankruptcy costs relatively to the face value of subordinated debt and CoCos, 

subordinated debt might not profit form the additional capital provided by CoCos. If the bank 

issues CoCos and the instruments are triggered before the bank fails, the issuance lowers the 

bank’s probability of default. As both, senior unsecured and subordinated debt are subject to 

the same default probability, we expect both yields to decrease. As subordinated debt is more 

sensitive to changes in the default risk than senior debt, as its debtholders would suffer more 

in case of default, we should see a stronger negative yield effect on subordinated bonds. What 

those models have in common with many other models in the finance literature is that they 

rely on ceteris paribus. In the following, we want to highlight further aspects that might 

influence the effect CoCo issuances have on the cost of debt of senior unsecured and 

subordinated debt. 

 

Further Considerations that might help explain the effect of CoCo Issuances on bank’s debt 

Additional Tier 1 and Tier 2 CoCos are designed to take losses before subordinated and senior 

creditors as we have just shown in the two-period model adapted from Berg and Kaserer 

(2015). This is linked to the Bank Recovery and Resolution Directive’s (BRRD) minimum 

requirements for own funds and eligible liabilities (MREL). The MREL can be fulfilled by 

holding instruments that are able to absorb losses and restore a bank’s capital ratio, as for 

example by holding CoCos. In a crisis, this resolution tool aims to ensure that a bank can 

perform its critical functions without having to go through bankruptcy proceedings.40 

                                                           
39 The absolute priority rule (APR) states that holder’s claims of a certain liability are only satisfied if all claims senior to that 

liability have been fully satisfied. 
40 https://srb.europa.eu/en/content/mrel 

https://srb.europa.eu/en/content/mrel


39 

However, the question remains whether the trigger point will be hit before a bank files for 

bankruptcy. Following issues could hinder the trigger to be hit before the bank is being 

liquidated. CoCos that qualify for Basel III have triggers based on accounting values, but 

balance sheet data is not reported daily. Thus, a breach of triggers might not be seen early 

enough to facilitate a recapitalization by CoCos if accounting data is only reassessed and 

disclosed for example on a quarterly basis. Moreover, accounting values might not give a true 

view of the bank’s financial stability. Those drawbacks are enhanced by the fact that the trigger 

levels are quite low on average. 95% of all AT1 CoCos in our universe have trigger levels 

between 5.125 (CET1/RWA) and 7 with a median of 5.125. 95% of all T2 CoCos range 

between 2 and 7 with a median of 5 in our universe. Moreover, the discretionary PoNV is 

based on supervisor’s discretion and might not only depend on the bank’s financial health. 

Hwang (2017) theoretically confirms that CoCo bondholder bail-in will be less likely if the 

trigger is discretionary only and market participants expects the regulator to bail out before the 

trigger is hit as figure 11 illustrates. If the market anticipates a bail-out, investors might over-

invest in the CoCos and the regulator might refrain from activating the CoCo trigger in order 

to avoid a crisis.  

Figure 11 Bailout Decision of Regulators 

 

 A: Bailout Anticipated → Bailout Chosen

 B: Bail-in Anticipated → Bail-in Chosen

Figure  Bailout Decision of Regulators

Source: Hwang (2017)
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Also, the market could already anticipate that the bank needs to raise AT 1 or Tier 2 capital in 

order to fulfil regulatory requirements. Thus, the issuance of such capital might not be 

voluntary and no big surprise to market participants. However, the bank has some discretionary 

leeway how to fulfil their regulatory requirements, e.g. the Tier 1 ratio could also be fulfilled 

by retained earnings or equity instead of by issuing CoCos. The choice to issue CoCos might 

thus reveal some information to the market. According to the Miller and Rock (1985) model, 

the issuance of CoCos could signal a lower than expected firm value as the bank might not 

have enough internal funds available to fulfil the regulatory requirements. Partial anticipation 

might thus alter the effect on credit spreads and if the issuance of CoCos represents a bad 

signal to the market about the bank’s true asset value, the cost of debt should increase. Again, 

the effect – in either direction – is expected to be stronger for subordinated debt than for senior 

unsecured as they rank lower in the payment hierarchy of a bank’s capital and thus react more 

sensitive to changes in the asset value.  

Another point one should consider is the trigger level of CoCos. We hypothesize that the 

conversion probability of CoCos before the bank’s insolvency depends on the trigger level. 

Low-trigger CoCos are expected to suffer losses not before the bank goes bankrupt. High-

trigger CoCos might be able to absorb losses before the point of insolvency. When comparing 

the effects on senior unsecured and subordinated bond yields following a CoCo announcement, 

we should thus expect that the issuance of low-trigger CoCos rather raises the recovery rate of 

senior unsecured and subordinated debt while the issuance of high-trigger CoCos lowers the 

bank’s probability of default. If the market attaches no conversion probability to CoCos, the 

effects on senior unsecured and subordinated debt depend on whether the issuance of CoCos 

provides some sort of capital buffer for the securities.  

So the key question now is whether CoCo triggers are breached before the insolvency of the 

bank and thus the issuance of CoCos lowers a bank’s probability of default or whether CoCo 

triggers are not breached before the insolvency of the bank and thus the issuance of CoCos 

provides senior unsecured and subordinated debt with a better recovery rate in case of default. 

As the CoCo market is still young and we did not see many events where the triggers have 

been breached – neither before default nor after – we need to draw inferences from market 

participants’ reaction upon the issuance of CoCos. For analysing the effect in the riskiness of 
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senior unsecured and subordinated debt, we analyse CDS spreads on senior unsecured and 

subordinated debt. CDS markets are a convenient way to estimate credit risk as the markets 

are generally more liquid than bond markets (Lando (2004)) and thus provide superior 

information regarding changes in credit risk.  To answer whether it is the recovery rate or the 

probability of default that is affected by the issuance of CoCos, we would need a tool that is 

able to isolate one of the two factors in traded instruments. Unfortunately, most models that 

attempt to estimate the probability of default assume a constant recovery rate and are thus not 

suitable for our analysis. Luckily, there is a way to isolate recovery rates in CDS spreads on 

senior unsecured and subordinated debt. In the following, we elaborate on the structure of CDS 

and present a model to isolate recovery rate effects in CDS spreads.   

 

CDS spreads 

Credit Default Swaps are like an insurance against default of a reference debtor. The CDS 

spread is the total yearly fee, as a percent of the notional principal, the protection buyer pays 

in order to receive the right to sell bonds issued by the reference entity for their face value in 

a credit event. During the contract’s life, the protection seller in turn has to buy the bonds 

issued by the reference entity for their face value if the company defaults.41 The payments 

made by the protection buyer are the “premium leg” and the payments made by the protection 

seller the “protection leg”. The CDS is priced such that the values of both legs equal each other 

at inception of the CDS.  

The CDS spread price depends on both, the default probability and recovery rate of the 

reference entity. Under the assumption of frictionless markets and risk-neutral pricing, the 

CDS spread in a one-period example should be equal to the present value of the expected 

payoff from the CDS, the expected loss, discounted at the risk-free rate. The expected loss is 

equal to  

𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑙𝑜𝑠𝑠 =  𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑑𝑒𝑓𝑎𝑢𝑙𝑡 ∗ (1 − 𝑟𝑒𝑐𝑜𝑣𝑒𝑟𝑦 𝑟𝑎𝑡𝑒) =  𝛿(1 − 𝜌) 

The recovery rate is the expected recovery rate at default and is assumed to be independent 

from the probability of default.42   

                                                           
41 Hull and White (2000) 
42 Chan-Lau (2006) 
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In this basic example, a decrease (increase) in the CDS spread can result from a decrease 

(increase) of the probability of default or an increase (decrease) of the recovery rate or a 

combination of both.  

Many advanced models of CDS pricing exist, the most cited one is the Hull & White (2000) 

model where the payoff from a CDS equals the face value of the notional principal minus the 

market value of the reference obligation after default and the accrued interest: 

𝐶𝐷𝑆 𝑝𝑎𝑦𝑜𝑓𝑓 =  𝑛𝑜𝑡𝑖𝑜𝑛𝑎𝑙 𝑝𝑟𝑖𝑛𝑐𝑖𝑝𝑎𝑙 –  𝑟𝑒𝑐𝑜𝑣𝑒𝑟𝑦 𝑟𝑎𝑡𝑒 ∗  𝑛𝑜𝑡𝑖𝑜𝑛𝑎𝑙 𝑝𝑟𝑖𝑛𝑐𝑖𝑝𝑎𝑙 ∗  (1 

+  𝑎𝑐𝑐𝑟𝑢𝑒𝑑 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡) 

An unrealistic assumption underlying many pricing models is constant recovery rates as a 

fraction of par. However, there is evidence in the credit risk literature that recovery rates are 

time-varying, as for example found by Altman, Brady, Resti and Sironi (2005) and Acharya, 

Bharath and Srinivasan (2007) for realized recovery rates. Doshi, Elkamhi and Ornthanalai 

(2018) find an on average downward sloping term structure of expected recovery rates that 

tends to be inverse during the financial crisis. Also, assuming constant recovery rates would 

not help us to draw inferences on whether the issuance of CoCos really reduces the bank’s 

probability of default.  

The combined information from CDS spreads with different levels of seniority reveal useful 

information for assessing the recovery rate of banks. If the senior unsecured and subordinated 

CDS spreads from the same reference entity are identical in terms of maturity, premium 

payment dates and credit event definition, they only differ in their expected recovery rates but 

are indifferent in the probabilities of default. Taking this consideration into account, it follows 

that the ratio of senior unsecured CDS spread (CDSS) to subordinated CDS spread (CDSJ), the 

recovery rate ratio denoted by RRR, is solely a function of the implied recovery rates of senior 

unsecured and subordinated debt: 

𝑅𝑅𝑅 =
𝐶𝐷𝑆𝑆

𝐶𝐷𝑆𝐽
=

𝐿𝐺𝐷𝑆

𝐿𝐺𝐷𝐽
=

(1 − 𝜌𝑆)

(1 − 𝜌𝐽)
 

Where LGDS and LGDJ denote the loss given default and ρS and ρJ denote the recovery rates 

for senior unsecured and subordinated debt respectively. We can thus isolate the recovery rates 

from the implied discount rate and the probability of default thanks to the methodology 
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provided by Schläfer and Uhrig-Homburg (2014). As senior unsecured debt is less risky than 

subordinated debt and thus its recovery rate is higher than the recovery rate of subordinated 

debt, the RRR is strictly smaller than one. 

Let’s have a closer look into the recovery rates ps and pj. In a simple two-period model where 

the liabilities of the banks consist only of CoCo bonds (C), subordinated debt (DJ) and senior 

debt (DS), the recovery rate ρ of an obligation is a function of x, the ratio of the bank’s 

remaining asset value to liabilities, and of the bank’s capital structure at default. The absolute 

priority rule (APR) states that holder’s claims of a certain liability are only satisfied if all 

claims senior to that liability have been fully satisfied. We follow Heynderickx et al. (2017) 

and assume that CoCos are subordinated to both subordinated debt and senior unsecured debt43 

and that they are not converted into equity prior to the default event. 𝜌𝑆, 𝜌𝐽, and 𝜌𝐶, the 

recovery rates for senior unsecured debt, subordinated debt and CoCo bonds respectively at 

default, can be expressed as: 

𝜌𝑆(𝑥) = {
0

𝑥/𝐿𝑆

1

𝑥 𝜖 0  
        𝑥 𝜖 ]0, 𝐿𝑆] 

       𝑥 𝜖 ]𝐿𝑆 , 1]
 

𝜌𝐽(𝑥) = {
0

(𝑥 − 𝐿𝑆)/𝐿𝐽

1

𝑥 𝜖 [0, 𝐿𝑆] 
          𝑥 𝜖 ]𝐿𝑆 , 𝐿𝑆 + 𝐿𝐽] 

       𝑥 𝜖 ]𝐿𝑆 + 𝐿𝐽, 1]
 

𝜌𝐶(𝑥) = {
0

(𝑥 − 𝐿𝑆 − 𝐿𝐽)/𝐿𝐶

1

𝑥 𝜖 [0, 𝐿𝑆 + 𝐿𝐽]  

                   𝑥 𝜖 ]𝐿𝑆 + 𝐿𝐽 , 𝐿𝑆 + 𝐿𝐽 + 𝐿𝐶] 

       𝑥 𝜖 ]𝐿𝑆 + 𝐿𝐽 + 𝐿𝐶 , 1]

 

 

Where LS, LJ and LC denote the senior unsecured debt’s, subordinated debt’s and CoCo bonds’ 

percentage to the bank’s total liabilities respectively and x is the ratio of the remaining assets 

to liabilities. Thus, x, the ratio of the bank’s value to liabilities is crucial when examining the 

recovery rate of a bank’s debt for different levels of seniority.   

                                                           
43 There might be CoCo bonds outstanding with contractual specifications that differ from that assumption.  
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Recall what we have learned in the previous subsections: a decline in the CDS spread of a 

liability can be due to a decreased, firm-wide, probability of default δ or to a higher recovery 

rate ρ or due a combination of both. From analysing single CDS spreads in isolation, we cannot 

infer what drives the decline in the CDS spread. By analysing the ratio of CDS spreads with 

different levels of seniority, the probability of default cancels out. If RRR declines, recovery 

rates of senior unsecured bonds must increase more than recovery rates of subordinated debt 

following a CoCo issue, c.p..44 If RRR increases, recovery rates of senior unsecured bonds 

must increase less than the recovery rate of subordinated debt. Even though we cannot quantify 

the recovery rate effect of one liability without assuming a fixed recovery rate for the other, 

this yields some interesting insights. We expect the recovery rate ratio to increase if the relative 

cost of debt is reduced more for subordinated debt than for senior unsecured debt following a 

CoCo issuance. We expect the recovery rate ratio to decrease if the relative cost of debt is 

reduced more for senior unsecured debt than for subordinated debt following a CoCo issuance. 

This could be explained by bankruptcy costs the bank faces, partial anticipation for the bank 

to raise its capital ratio or other aspects outside our model altering the base case assumption 

that a bank’s subordinated debt is more sensitive to the discussed changes in the bank’s capital 

structure than a bank’s senior unsecured debt.  

Now that we are equipped with all the tools to analyse the effect of CoCo issuances on a bank’s 

probability of default and liabilities’ recovery rate, we will introduce our event study 

methodology to estimate abnormal CDS spread changes around CoCo issuance dates.  

 

6. Event Study Methodology 

 

For conducting the empirical analysis of the effect of CoCo bond issuances on CDS spreads, 

we use the event study methodology. Given rational investors, the effects from the issuance of 

CoCos should be reflected immediately in the spreads of senior unsecured and subordinated 

CDS. We will conduct three event studies based on the same event but analysing three different 

                                                           
44 As we assume that CoCos are issued on top of a bank’s existing equity and that the CoCo bondholder’s claims are subordinate 

to other claims on the bank’s senior unsecured and subordinated debt, recovery rates of senior unsecured and subordinated debt 

cannot decrease.  
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securities/ratios: CDS spreads on senior unsecured debt (CDSS), CDS spreads on subordinated 

debt (CDSJ) and the ratio of CDSS to CDSJ. We measure the event effect on CDS spreads/ratios 

in the cross-section of CoCo design characteristics and issuer aspects.  

We follow Campbell et al. (1997) and MacKinlay (1997) and structure the event study as 

follows:  

• Event Definition: The initial step in conducting an event study is to define the event to be 

analysed and the event window over which the impact of the event on the price of the 

securities will be analysed.  

• Data Selection: One needs to specify the criteria by which a specific firm or security is 

included in the analysis.  

• Normal and Abnormal Returns: To justify whether the event influences the securities’ 

price, one needs to calculate normal returns, the expected returns of the securities if the 

event had not occurred. The return the securities yield during the event window can be 

decomposed into the normal return and an abnormal return. Accordingly, the abnormal 

return (ARiτ) of firm/security i for event window date τ is the difference between the actual 

return (Riτ) that can be directly observed in the market and the normal return (𝐸(𝑅𝑖𝜏|𝑋𝑡)) 

that needs to be estimated: 

𝐴𝑅𝑖𝜏 = 𝑅𝑖𝜏 − 𝐸(𝑅𝑖𝜏|𝑋𝜏) 

Xτ is the conditioning information for the normal return.  

• Estimation of the Normal Return Model: One first needs to select a benchmark model to 

estimate normal returns. According to MacKinlay (1997), the most common benchmark 

models are the constant mean return model (CMRM), where Xτ is a constant equal to the 

mean return over the estimation window, and the market model (MM), where Xτ is the 

market return obtained via a linear regression over the estimation window. The estimation 

window is a defined period prior to the event window on which the parameters of the 

chosen normal return model are estimated. The event window and the estimation window 

shall not overlap.  

• Abnormal Returns and Testing: One quantifies the abnormal returns over the event window 

and the resulting abnormal returns are statistically tested. Abnormal returns may be 

clustered in different groups.  
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• Empirical Results and Conclusions: The empirical results are analysed and interpreted. It 

might help to cluster the information in different groups to get a better picture of the effect 

the event has on the market prices of the securities. This step will be the focus of section 7 

Discussion of Results. 

In the following, we describe the event study conducted on the CoCo issuance effect on CDS 

spreads. We will elaborate on the first five abovementioned steps. A thorough analysis of the 

empirical results and conclusions will be conducted in section 7 Discussion of Results.  

 

Event Definition 

The event of interest is the issuance of CoCos. We want to investigate market reactions of 

CoCo issuances on the values of senior unsecured CDS spreads (CDSS), subordinated CDS 

spreads (CDSJ)  and on the ratio of CDSS to CDSJ, the recovery rate ratio (RRR). The event 

date is defined as the day the CoCos are issued. We refrain to define the event date as the 

announcement date reported by Bloomberg because for CoCo issuances, not all relevant 

information is publicly announced on that date. Avdjiev et al. (2017) describe availability of 

information to be a “diffusion-like process”. A small group of potential buyers might be 

informed by the issuing bank or underwriter syndicate up to two weeks prior to the issue day. 

Thereafter, the information will be spread to a wider range of investors up until the issue date 

that often reveals additional information relevant for the valuation of a bank’s other liabilities. 

Thus, we define the event window to be larger than just the event date as we expect price 

reactions on CDS spreads starting ten trading days before the CoCo issuance and ending at the 

issue date. This captures not always the official announcement date as reported by 

Bloomberg45. If announcement of a CoCo issue is reported to happen more than two weeks 

prior to the actual issuance, we hypothesize that no information regarding the specifications of 

the CoCo issuance is given to the market on the announcement date. We will also conduct a 

robustness test that uses the announcement date as event date to confirm this hypothesis. For 

our main analysis, we follow Avjiev et al (2017) by selecting an 11-day event window, with 

the 11th day being the reported issue date (the event day). 

                                                           
45 We have for example six out of 69 events in our final sample of effects on senior unsecured CDS spreads that have 

announcement dates more than two weeks prior to the issue date.  
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Data Selection 

The criteria by which a specific CoCo issuance is included in the analysis are given below. We 

need to impose restrictions on CoCo issuances to be considered and face further restrictions 

due to the limited availability of liquid data on CDS spreads.  

The sample consists of CoCo issuances between 2009 and December 31, 2018. We consider 

CoCos that (i) are issued by banks, not by companies or shadow banks, (ii) are issued in 

advanced economies, (Iii) have at least one contractual trigger, (iv) have a Basel III 

classification and (v) are issued as subordinated debt. For a comprehensive specification of the 

universe, see section 3 Data. For the analysis of the issuance effect on CDS spreads, we also 

need daily data on CoCo issuer’s CDS spreads on senior unsecured and subordinated debt. To 

estimate normal and abnormal returns, we are further interested in an appropriate index for 

senior unsecured and subordinated debt. We use the Markit iTraxx Europe Senior Financial 

CDS index and the Markit iTraxx Europe Subordinated Financial CDS as indices to estimate 

abnormal CDS spread changes.46 For the analysis of changes in the recovery rate ratio, we 

compute the ratio of the index written on senior financial CDS to the index written on 

subordinated financial CDS. Since both indices comprise of the same number of CDS, the 

CDS constituting the indices are equally weighted and issuers constituting the Markit iTraxx 

Europe Senior Financial CDS index and the Markit iTraxx Europe Subordinated Financial 

CDS do usually not differ47, this method is consistent with the concept of recovery rate ratios. 

We also consider supplementary data on CoCos, its issuers and CDS spreads to facilitate cross-

sectional analyses. A specification of factors we consider can be found in section 3 Data.  

Due to the limited availability of traded 5-year CDS spreads, our sample consists of 36 senior 

unsecured CDS spreads that link to 198 CoCo issues and 33 subordinated CDS spreads that 

match to 195 CoCo issues. As we require daily quotes of the CDS spreads on at least 90% of 

trading days during the 200-day estimation period, i.e. at least 180 quotes that are distinct to 

the previous day’s value, and daily quotes during the 11-day event window, i.e. 11 quotes that 

are distinct to the previous day’s value, our sample reduces to 126 events to estimate changes 

                                                           
46 Note that all CDS used for the analysis are denominated in EUR.   
47 We manually checked the constituents for series 12 to 30 spanning the time period September 21, 2009 to March 20, 2019 and 

did not find differences in the issuers constituting both indices. 
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in issuer’s CDS spreads on senior unsecured debt and to 106 events to estimate changes in 

issuer’s CDS spreads on subordinated debt. 

 

Normal Return Model and Abnormal Returns 

In order to justify whether the event influences the CDS spread of senior unsecured and 

subordinated debt and the recovery rate ratio respectively, we need to calculate normal CDS 

spread and RRR changes, the expected change in CDS spreads and in the recovery rate ratio 

over the event window if the bank was not issuing CoCos.  

We thus first need to calculate CDS spread and recovery rate ratio changes. Avjiev et al. (2017) 

use absolute changes in CDS spreads. However, arguing that the change in the recovery rate 

and probability of default is proportional to the initial recovery rate and probability of default, 

we follow Goncharenko et al. (2017) and compute relative changes in CDS spreads and in the 

ratio of CDSS to CDSJ. In a similar manner, event studies on stock market reactions are 

conducted by using equity returns as this allows to calculate cumulative abnormal returns 

following an event. We will also conduct a robustness test where we will use absolute changes 

instead of relative changes.  

The relative CDS spread change is the daily continuous compounded percentage change in 

CDS spreads from day τ-1 to day τ for security i: 

∆𝑟𝑒𝑙𝐶𝐷𝑆𝑖,𝜏 = ln 𝐶𝐷𝑆𝑖,𝜏 − ln 𝐶𝐷𝑆𝑖,𝜏−1 

CDS stands interchangeably for CDSS, CDSJ and the ratio of CDSS to CDSJ.   

Accordingly, the absolute spread change would be the daily difference in CDS spreads 

between day τ and τ-1 for security i: 

∆𝑎𝑏𝑠𝐶𝐷𝑆𝑖,𝜏 = 𝐶𝐷𝑆𝑖,𝜏 − 𝐶𝐷𝑆𝑖,𝜏−1 

Using ∆𝑟𝑒𝑙 instead of ∆𝑎𝑏𝑠 will not affect the sign of the abnormal spread change but can affect 

the size and power of the test.  

Independent of the choice between ∆𝑟𝑒𝑙 and ∆𝑎𝑏𝑠, we can formulate the abnormal return (ARiτ) 

for security i on day τ as:  
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𝐴𝑅𝑖𝜏 = 𝑅𝑖𝜏 − 𝐸(𝑅𝑖𝜏|𝑋𝜏) 

Where Riτ is the observed CDS spread or RRR change, 𝐸(𝑅𝑖𝜏|𝑋𝑡) is the normal return, the 

expected change in CDS spreads and in the RRR if the bank had not issued CoCos and Xτ is 

the conditioning information for the normal return.  

 

Estimation of the Normal Return Model:  

To calculate normal returns of the CDS or recovery rate ratio, we need to select a benchmark 

model. The general assumption imposed for the two most common normal return models, the 

constant mean return model (CMRM) and the market model (MM), is that the returns in CDS 

spreads and in the recovery rate ratio are jointly multivariate normal and independently and 

identically distributed random variables. If returns of the single CDS spreads are normally 

distributed, returns of the ratio in CDS spreads are also normally distributed. MacKinlay 

(1997) notes that even though the “assumption is strong, in practice it generally does not lead 

to problems because the assumption is empirically reasonable and inferences using the normal 

return models tend to be robust to deviations from the assumption”. 

For our event study, we apply the one-factor market model (MM), that overcomes the 

assumption of a constant mean return component in the constant mean return model.  

The normal return can be expressed by the following equation:  

𝐸(𝑅𝑖𝜏|𝑅𝑚,𝜏) =  𝛼𝑖 + 𝛽𝑖𝑅𝑚,𝜏 

where 𝑅𝑖,𝜏 is the CDS or RRR return of security i on day τ, 𝛼𝑖 and 𝛽𝑖  are the estimated 

parameters from a CAPM over the estimation period of 200 trading days and 𝑅𝑚,𝜏 is the return 

on the respective market CDS index or ratio of the CDS index for senior unsecured debt to the 

CDS index for subordinated debt.  

The time frame of our event study is identical to the one used by Avdjiev et al. (2017) with an 

evet window of 11 trading days and an estimation window of 200 trading days that ends 40 

days before the CoCo issuance. Figure 12 depicts the time frame of our event study. τ is the 

relative point in time, with the event day set to τ=0.  
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Figure 12 Time Frame of the Event Study 

 

 

Abnormal Returns and Testing 

In the market model, the abnormal return 𝐴𝑅𝑖,𝜏 for security i on day τ is calculated as the 

difference between the observed and estimated returns in CDS spreads or RRR:  

𝐴𝑅𝑖,𝜏 = 𝑅𝑖𝜏 − (𝛼𝑖 + 𝛽𝑖𝑅𝑚,𝜏) 

Avdjiev et al. (2017) state that they use the methodology of James (1987). But when estimating 

abnormal returns, contrast to the risk-adjusted returns model that was used by James (1987), 

they use the same market model as specified above.  

The computed abnormal returns are aggregated over the event window to the cumulative 

abnormal return: 

𝐶𝐴𝑅𝑖 = ∑ 𝐴𝑅𝑖,𝜏

0

𝜏=−10

 

Where CAR is the cumulative abnormal return between τ=-10 and τ=0.  

The cumulative average abnormal return (CAAR) when the sample of events is aggregated to 

a specific group containing N events is: 

𝐶𝐴𝐴𝑅 =
1

𝑁
∑ 𝐶𝐴𝑅𝑖

𝑁

𝑖=1

 

Figure  Time Frame of the Event Study

Source: Autor's Il lustration

The figure depicts the time of our event study. The event day is the issue day of the CoCo. The estimation window

consists of 200 trading days, starting 240 days prior to the event day and ending 30 days before the event window

starts. The event window starts 10 trading days prior to the event day and ends on the event day.
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Avdjiev et al. (2017) also report CAARs weighted by CoCo issue amounts.48 However, we 

hypothesize that the CDS spread is already affected by the issue volume: the higher the 

issuance amount, the stronger the effect on the respective CDS spread. Some of their 

conclusions regarding the economic significance of their results are based on this weighted 

CAAR. We find that questionable. It also does not provide a good estimate if one wants to 

account for the fact that not all banks have the same size and thus, not all events should have 

the same weights. A better, albeit still imperfect, approach is to compute a weighed cumulative 

average abnormal return (WCAAR), weighted by the amount issued to risk-weighted assets of 

the issuer: 

𝑊𝐶𝐴𝐴𝑅 =
1

∑
𝑎𝑚𝑜𝑢𝑛𝑡 𝑖𝑠𝑠𝑢𝑒𝑑𝑖

𝑟𝑖𝑠𝑘 − 𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑎𝑠𝑠𝑒𝑡𝑠𝑖

𝑁
𝑖=1

∗  ∑ 𝐶𝐴𝑅𝑖

𝑁

𝑖=1

∗
𝑎𝑚𝑜𝑢𝑛𝑡 𝑖𝑠𝑠𝑢𝑒𝑑𝑖

𝑟𝑖𝑠𝑘 − 𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑎𝑠𝑠𝑒𝑡𝑠𝑖
 

 

In order to test the statistical significance, we want to control for the variance induced by the 

events, i.e. assume that the variation in the market during the event window is not the same as 

it was during the estimation window. We thus employ the standardised cross-section test used 

in James (1987) that accounts for the lengths of the estimation period and the event window.   

The events’ abnormal returns are standardized by calculating standardized abnormal returns 

(SAR) for event i over the event window τ ∈ [−10,0]:   

𝑆𝐴𝑅𝑖 = ∑
𝐴𝑅𝑖,𝜏

𝑆𝑖,𝜏

0

𝜏=−10

 

Where 𝑆𝑖,𝜏 is the standard error of the estimated abnormal returns for event i on day τ: 

𝑆𝑖,𝜏 = [𝑇 ∗ 𝑉𝑖
2 [1 +

1

𝑀
+

(𝑅𝑚,𝜏 − �̅�𝑚)
2

∑ (𝑅𝑚𝑗 − �̅�𝑚)
2𝑀

𝑗=1

]]

1
2

 

with: 

                                                           
48 See Avdjiev et al. (2017) Table 3 
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 T = number of days in the event-window, i.e. 1149 

 𝑉𝑖
2 = variance of the residual in event i’s CAPM regression 

 M = number of days in the estimation window, i.e. 200 

 𝑅𝑚,𝜏 = market return on event day τ 

�̅�𝑚 = mean market return over the estimation period 

𝑅𝑚𝑗= market return on estimation window day j 

The average standardized abnormal return (ASAR), when the sample of events is aggregated 

to a specific group containing N events, is given by:  

𝐴𝑆𝐴𝑅 =
1

𝑁
∑ 𝑆𝐴𝑅𝑖

𝑁

𝑖=1

 

With the assumption that individual abnormal returns are independent across instruments, the 

test statistic Z can be computed as: 

𝑍 = √𝑁 𝐴𝑆𝐴𝑅 

with Z being standard normally distributed.  

This parametric test assesses the null hypothesis of no standardized abnormal return against 

the alternative of an existing standardized abnormal return.  

In addition to the parametric test, we want to conduct a non-parametric test, the Wilcoxon 

signed-rank test. It is not affected by potential outliers and does not require assumptions 

concerning the distribution of the CARs. The steps for the testing procedure are as follows: 

• Determine the sign of the CARs 

• Exclude observations where CARs=0 

• Order the events from the smallest CAR to the largest and rank them. Events with equal 

CARs receive the average of the ranks they span 

• Calculate the test statistic:  

                                                           
49 The way Avdjiev et al. (2017) formulate T in their Appendix A on p. 48 implies that T equals the number of days in the event-

window minus one. However, we formulate T as in James (1987). 
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𝑍 =
∑ (𝑆𝑖 ∗ 𝑅𝑖)

𝑁𝑟
𝑖=1

√𝑁𝑟(𝑁𝑟 + 1)(2𝑁𝑟 + 1)
6

 

With Nr being the sample size without events where CAR=0, Si  being the sign of the CAR 

and Ri being the rank of the event. The null hypothesis is that the proportion of negative CARs 

is 0.5 and it is tested against the alternative that the CARs do not follow a symmetric 

distribution around zero.  

 

Now that we have conducted the event study, we will analyse the empirical results and draw 

conclusions in the next section.  

7. Discussion of Results 

 

Do CoCos fulfil their stabilizing purpose? To answer this, we ask the following sub-questions: 

Does the issuance of contingent convertible bonds lower a bank’s probability of default and/or 

increase the recovery rate of senior unsecured and subordinated debt? For this sake, we 

conducted an event study on CoCo bond issuances made between 2009 and 2018 in the 

previous section. Now, we will analyze the market reactions on senior unsecured and 

subordinated CDS spreads around CoCo issuance dates. The analysis is split into the following 

parts: 

• In Part A, we replicate the event study provided by Avdjiev et al. (2017) and analyze 

relative senior unsecured CDS spread changes around CoCo issue dates using an event 

window of (τ, τ-10) and an estimation window of (τ-41, τ-240), where τ specifies the issue 

date. It cannot be precluded that the authors don’t account for overlapping event windows 

as they don’t mention the subject in their paper.50 An overlapping event window might 

result from multiple issues on the same day or from partially overlapping event windows 

from the same issuer. Not accounting for overlapping event windows results in a sample 

                                                           
50 Recall Table 1 from section 1 Introduction. All authors that report a sample size over 100 observations (Avdjiev et al. (2017), 
Deev et al. (2016) and Dee Rooij (2016)) do not mention the overlapping event window problematic and how they handled it. In 
contrast, all other authors specified in their paper that they did account for overlapping event windows by reducing their 
sample size. 
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size of 126 observations and in correlated abnormal returns. Kolari and Pynnönen (2010) 

show that small cross-sectional correlation of abnormal returns can already cause extreme 

over-rejection of the null hypothesis of no abnormal returns. Our results be thus just briefly 

discussed.  

• In Part B, we account for overlapping event windows that might result from multiple issues 

on the same day or from partially overlapping event windows from the same issuer. We 

treat multiple issues on the same day from the same issuer as one issue and add the amount 

issued of single issues to a cumulated amount issued.51 As we have manually checked that 

multiple issues on the same day by the same issuer do not differ in other characteristics 

than the issuance amount, this method still enables us to do cross sectional analyses in 

CoCo design features and bank characteristics. To account for partially overlapping event 

windows, i.e. the next CoCo is issued in less than two weeks after the last CoCo issuance, 

we drop the CoCo issue that has another CoCo offer preceding in less than 14 days. 

Overlapping event windows lower our sample size for the analysis on senior unsecured 

CDS to 64 observations.52 The analysis of senior unsecured CDS spread changes (Panel 

A), subordinated CDS spread changes (Panel B) and recovery rate ratio changes (Panel C) 

around CoCo issue dates using an event window of (τ, τ-10) and an estimation window of 

(τ-41, τ-240), where τ specifies the issue date, will be conducted in Part B. This part will 

be the focus of our analysis.  

• In Part C, we repeat the analysis of Part B but analyze absolute changes of CDS spreads 

and recovery rate ratios instead of relative. Using absolute changes instead of relative will 

not affect the sign of the abnormal return but can affect the size and power of the test. Part 

C is a robustness test of the results provided by Part B.  

• In Part D, we repeat the analysis of Part B but analyze abnormal returns around CoCo 

announcement dates instead of issue dates. We use an event window of (τ+20, τ-20)53 and 

an estimation window of (τ-41, τ-240) where τ specifies the announcement date. Part D is 

a robustness test of the results provided by Part B.  

                                                           
51 For example, Lloyds issued 19 Tier 2 CoCos on December 1, 2009 that were aggregated to one single issue. 
52 We drop four observations due to partially overlapping event windows and 57 observations are dropped due to aggregating 
multiple issues on the same day. 
53 The same event window is used by Deev and Morosan (2016) and Rüdlinger (2015) for their event study on CoCo 
announcement effects on senior unsecured CDS.  
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All parts will present tables containing the results of the event study. The tables follow the 

format provided by Avdjiev et al. (2017) Table 3 and break down CoCo issuances by 

categories. Some of the categories are CoCo-specific design features and some refer to 

characteristics of the CoCos’ issuer. We extend the analysis by also considering the different 

forms principals can be written down54, by disentangling the issuance effect for trigger levels 

equal or below 6% (CET1/RWA) and above 6%55 and by distinguishing between issuances 

before 2014 and from 2014 on. 2014 is chosen as a breakpoint because Basel III requirements 

were converted into EU law in that year. Moreover, we define the distance to trigger differently 

than Avdjiev et al. (2017). While the authors report distance to trigger as regulatory Tier 1 

capital to RWA, we compute the Common Equity Tier 1 capital to RWA as the distance 

between the bank’s CET1 ratio to the trigger level determines the conversion probability of a 

CoCo. We also refrain to call the ratio distance to trigger as the term is actually defined as the 

CET1 ratio divided by the contractual trigger.56  

The tables provide the cumulative average abnormal returns (CAAR) and statistical 

significance tests of the CAARs by the standardized cross-section test used in James (1987). 

Moreover, the tables report the proportion of negative CARs. For testing statistical significance 

of the proportion of negative CARs against the null hypothesis that the proportion of negative 

CARs is 0.5, the Wilcoxon signed rank statistic is applied. Moreover, weighted cumulative 

average abnormal returns (WCAAR) are reported, CAARs weighted by the amount issued to 

risk-weighted assets. Nevertheless, we will refrain to draw inferences from this weighted 

CAARs as the CDS spread is already affected by the size of the issue (as share of RWA): The 

larger the issue, the larger the effect on the probability of default or recovery rate CoCos 

provide to senior debt classes. We decided to still report the WCAARs to better compare the 

tables with the one provided by Avdjiev et al. (2017)    

For a detailed description of the event study framework and the statistical tests applied, see 

section 6 Event Study Methodology. 

                                                           
54 We found issuance effects for full permanent write-down, temporary write-down and partial permanent write-down. 
55 As we hypothesize that CoCos having trigger levels equal to or below 6% of RWA are rather gone-concern than going concern 
instruments. As our sample does not contain MC CoCos with a mechanical trigger above 5.125% (CET1/RWA) and below 6% 
(CET1/RWA), we only distinguish between trigger levels equal or below 6% and above 6% (CET1/RWA) 
56 See for example De Spiegeleer et al. (2018) 
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Part A: Replication of the event study conducted by Avdjiev et al. (2017) without controlling 

for overlapping event windows. An analysis of relative senior unsecured CDS spread changes 

around CoCo issue dates.  

In this part, we analyze relative senior unsecured CDS spread changes around CoCo issue 

dates using an event window of (τ, τ-10) and an estimation window of (τ-41, τ-240), where τ 

specifies the issue date. We refrain from analyzing subordinated CDS spread changes and 

changes in the recovery rate ratio in this part as it is mainly for illustrative purposes. The 

analysis conducted in this part contains a flaw: it does not account for overlapping event 

windows. We want to show the consequences for the case that Avdjiev et al. (2017) did not 

account for multiple CoCo issues on the same day and for events with partially overlapping 

event windows. Table 5 reports the results of this illustrative experiment.  

We find statistical significant impacts of CoCo issuance on the CDS spread of senior unsecured 

debt for the following categories: CoCos with a mechanical trigger and trigger levels above 

5.125% CET1/RWA (at the 10% significance level), MC CoCos with a mechanical trigger and 

trigger levels above 6% CET1/RWA (at the 5% significance level)57, CoCos that are classified 

as Additional Tier 1 capital (at the 5% significance level) and CoCos with an equal to or above 

median issue size58 (at the 10% significance level) as well as issuers with total assets below 

median (at the 5% significance level) and issuers that issue CoCos for the first time (at the 

10% significance level). We refrain from drawing any conclusions regarding the significance 

of the findings as the null hypothesis might have been over-rejected due to the correlation in 

abnormal returns.  

Thus, we move on to the next part where we account for overlapping event windows. Part B 

will be the focus of our analysis.  

                                                           
57 We find the same effect for trigger levels above 5.125% CET1/RWA (not reported in table). 
58 Measured in amount issued to risk-weighted assets. 
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Table 5 Impact of CoCo Issuance on Issuers' CDS Spreads. Event Study Without Controlling for 
Overlapping Event Windows 

 

CAAR Z-Value
Proportion 

Negative

Z-Value 

(Wilcoxon)
WCAAR

Sample 

size

All CoCos -0.44% -0.96 0.48 -0.72 -0.78% 126

Loss Absorption Mechanism

Mandatory Conversion -0.39% -0.80 0.43 -0.30 -4.41% 65

Principal Write-Down -0.49% -0.55 0.52 -0.51 1.59% 61

permanent write-down         -0.46% -0.67 0.57 -0.16 2.77% 21

temporary write-down         -0.08% -0.12 0.51 -0.25 0.35% 37

partial permanent write-down         -22.36% 1

Trigger Type

Mechanical Trigger -0.49% -1.02 0.48 -0.83 -0.79% 124

<=5.125 0.31% -0.02 0.40 0.64 -0.74% 90

>5.125 -2.41% * -1.75 0.70 ** -2.55 1.30% 33

Discretionary trigger only 2.71% 0.00 2.71% 2

PWD and Mechanical Trigger -0.60% -0.63 0.54 -0.63 1.59% 59

PWD and trigger <= 5.125 -0.50% -0.80 0.54 -0.57 -0.99% 46

PWD and trigger > 5.125 -0.93% 0.16 0.54 -0.03 4.85% 13

PWD and trigger <= 6 -0.49% -0.79 0.53 -0.57 -0.98% 47

PWD and trigger > 6 -1.00% 0.17 0.58 0.00 4.89% 12

PWD and Discretionary Trigger Only 2.71% 0.00 2.71% 2

MC and Mechanical Trigger -0.26% -0.68 0.42 -0.09 -2.46% 64

MC and trigger <= 6 1.16% 0.79 0.25 *** 2.77 0.13% 44

MC and trigger > 6 -3.37% ** -2.37 0.80 *** -2.88 -3.69% 20

Basel III Classification

Additional Tier 1 -1.63% ** -2.02 0.62 ** -2.35 -3.39% 81

Tier 2 1.70% 1.10 0.22 *** 4.12 5.29% 45

CoCo Issue Size (amount issued/RWA)

<median 0.81% 0.43 0.27 ** 2.25 -0.03% 62

>=median -1.70% * -1.89 0.68 ** -2.04 -0.90% 62

Issuer Size (total assets)

<median -2.98% *** -2.88 0.74 *** -2.94 -4.69% 39

>=median 0.70% 0.77 0.36 1.21 3.05% 87

Issuer G-SIB -0.74% -1.12 0.57 -1.22 1.21% 74

Non-G-SIB -0.01% -0.16 0.35 1.11 -5.01% 52

Region European Issuance -0.25% -0.56 0.45 -0.38 -0.46% 109

Non-European Issuance -1.66% -1.19 0.65 -0.88 -2.28% 17

CET1 Ratio (CET1 / RWA)

 <median -1.54% -1.25 0.68 -1.60 -1.75% 34

 >=median -1.09% -1.37 0.53 -0.91 -2.49% 36

First-Time Issuer -3.60% * -1.86 0.73 ** -2.06 -5.97% 22

Repeat Issuer 0.23% -0.20 0.42 0.27 1.34% 104

Period Late Issues (2014 - 2018) -1.12% -1.56 0.58 * -1.67 -1.81% 69

Early Issues (2009 - 2013) 0.38% 0.28 0.35 1.59 0.28% 57

Table 5 Impact of CoCo Issuance on Issuers' CDS Spreads. Event Study Without Controlling for Overlapping Event Windows .

Relative Senior Unsecured CDS Spread Changes

This table presents the result of the analysis of CoCo issuance effects on CDS for senior unsecured debt. The event study is conducted

following the market model methodology described by MacKinlay (1997). The CAARs for each category are aggregated, equally-weighted

cumulative abnormal returns (CAR) of all CoCo issuances belonging to the respective category. For testing statistical significance of the

cumulative average abnormal returns (CAAR), we apply the standardized cross-section test used in James (1987). The z-values of the test are 

reported in the second column. Proportion negative is the proportion of negative CARs. Statistical signifiance against the null hypothesis

that the proportion of negative CARs is 0.5 is conducted by the Wilcoxon signed rank statistic. The weighted cumulative average abnormal

returns (WCAAR) weight the CAARs by the amount issued to risk-weighted assets. Statistical significance is indicated by *, **, and ***

for the 10%, 5% and 1% levels, respectively.

The sample covers CoCo issuances made between 2009 and 2018 by banks in advanced economies. Trigger tresholds are indicated as the

percentage of common equity tier 1 capital (CET1) to risk-weighted assets (RWA). The trigger threshold of 5.125% is the minimum trigger

requirement for a CoCo to qualify as Additional Tier 1 (AT1) capital under Basel III. G-SIB comprises CoCo issuances by issuers that are

global systemically important banks. First-time issuers comprises CoCo issuances by issuers that did not issue CoCos before. Repeat issuers 

comprise CoCo issuances by issuers that already issued CoCos before. Under period, CoCo issuances are split between two periods. 2014 is

chosen as a breakpoint because Basel III requirements were converted into EU law in that year. Note that not all subcategories add up to the

total sample size due to missing data.
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Part B: Replication of the event study conducted by Avdjiev et al. (2017) with controlling for 

overlapping event windows. An analysis of relative senior unsecured CDS spread changes 

(Panel A), subordinated CDS spread changes (Panel B) and relative recovery rate ratio 

changes (Panel C) around CoCo issue dates.  

In this part, we analyze relative CDS spread and recovery rate ratio changes around CoCo 

issue dates using an event window of (τ, τ-10) and an estimation window of (τ-41, τ-240), 

where τ specifies the issue date. Accounting for overlapping event windows limits our sample 

size to 64 observations for panel A (relative senior unsecured CDS spread changes), 50 

observations for panel B (relative subordinated CDS spread changes) and 46 observations for 

panel C (relative recovery rate ratio changes). The recovery rate ratio (RRR) is the ratio of 

CDS on senior unsecured debt to CDS on subordinated debt and enables us to isolate the 

recovery rates of senior unsecured and subordinated debt from the probability of default: 

𝑅𝑅𝑅 =
𝐶𝐷𝑆𝑆

𝐶𝐷𝑆𝐽
=

(1 − 𝜌𝑆)

(1 − 𝜌𝐽)
 

ρS and ρJ denote the recovery rates for senior unsecured and subordinated debt respectively. 

Recall our considerations from section 5 Theoretical Models. If RRR declines, recovery rates 

of senior unsecured bonds must increase more than recovery rates of subordinated debt 

following a CoCo issue, c.p..59. If RRR increases, recovery rates of senior unsecured bonds 

must increase less than the recovery rate of subordinated debt.  

The issuance of CoCos can affect the CDS spreads by three main channels: (i) By reducing 

the probability of default due to the additional capital´s bail-in function, (ii) by increasing the 

probability of default due to increased management´s risk-taking incentives, and (iii) by raising 

the recovery rate due to an additional layer of capital subordinated to the capital protected by 

the CDS spread. The CDS spread can also be affected by a combination of the three channels.  

The key question now is whether CoCo are converted or written-down before the insolvency 

of the bank and thus the issuance of CoCos affects the CDS spreads by channel (i) and (ii) or 

                                                           
59 As we assume that CoCos are issued on top of a bank’s existing equity and that the CoCo bondholder’s claims are subordinate 
to other claims on the bank’s senior unsecured and subordinated debt, recovery rates of senior unsecured and subordinated 
debt cannot decrease.  
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whether CoCo triggers are not breached before the insolvency of the bank and thus the issuance 

of CoCos provides senior unsecured and subordinated debt with a better recovery rate in case 

of default. We will elaborate this question by analysing the results of our event study provided 

in table 6.  

The first finding that emerges from the analysis in Panel A is that accounting for overlapping 

event windows results in fewer rejections of the null hypothesis of no abnormal returns. 

CAARs for senior unsecured CDS spreads are almost all strictly negative (except for CoCos 

with a Tier 2 classification) but we find only a statistically significant negative abnormal 

return60 for issuers with below median total assets. This could be interpreted as indicating that 

the market believes that particularly small banks profit from the issuance of CoCos and the 

additional capital buffer they provide as big banks might have a higher probability of being 

bailed out by the government in case of default. Even though we do not find statistically 

significant abnormal returns for the other categories, the economic significance is still 

meaningful. The abnormal returns are on average -1.17% and negative for all categories except 

for CoCos that classify as Tier 2 capital. As banks can generally fulfil their Tier 2 requirements 

by other subordinated debt that is less costly but does not necessarily offer a wealth transfer to 

equity owners at conversion, issuing Tier 2 CoCos might give market participants a negative 

signal of bank’s risk shifting.  

As already discussed, analysing CoCo issuance effects on senior unsecured CDS spreads in 

isolation does not tell us much whether the bank’s probability of default is reduced by CoCo 

issuances. If the issuance of CoCos results in a reduced probability of default, we should find 

a reduction in CDS spreads for both levels of seniority. Let’s have a look at Panel B that reports 

abnormal returns for subordinated CDS spreads to examine this further. It seems surprising at 

first glance that the abnormal returns are on average positive, albeit insignificantly. We even 

find statistically significant positive impacts61 of MC CoCo issuances with a low trigger level 

(up to 6% CET1/RWA) on the CDS spreads and a statistically significant high proportion of 

positive CARs for issuers with above median total assets. Thus, there must be some 

countervailing force acting against the additional capital buffer CoCo issuances provide to 

                                                           
60 (and a statistically significant proportion of negative CARs above 0.5) 
61 (at the 5% significance level) 
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subordinated debt. The positive abnormal returns are suggestive evidence for a combination 

of partial anticipation effects and bankruptcy costs the bank faces in case of default. The 

market might have anticipated that the bank must raise its capital ratio due to shifts in 

regulation. That the bank fulfils the regulatory requirements by the issuance of CoCos might 

be a bad signal for subordinated debt if the bank faces bankruptcy costs. Subordinated debt 

might be wiped out together with CoCos in case of bankruptcy if losses are high relatively to 

the combined face value of CoCo bonds and senior unsecured debt. The positive CAARs for 

the overall sample also provide evidence for the hypothesis that the issuance of CoCos does 

not result in a lower probability of default of the issuer. We find noteworthy that CAARs for 

higher trigger levels (above 5.125% CET1/RWA) are negative while CAARs for lower trigger 

levels are positive, albeit insignificantly62. This indicates that the effect on a bank’s probability 

of default following a CoCo announcement depends on the trigger level and that high-trigger 

CoCos might be able to absorb losses before the point of insolvency. However, we don’t have 

many observations that report high trigger levels which might lower the inferential power on 

CDS spread changes.  

Looking at the changes in recovery rate ratios following a CoCo announcement, we get a better 

insight whether CoCo issuances increase the recovery rate of senior unsecured debt over the 

recovery rate of subordinated debt. We find statistically significant negative abnormal returns 

of the recovery rate ratio for (i) issuances of CoCos that convert into equity63 (at the 10% 

significance level), (ii) issuances of MC CoCos with low mechanical triggers64 (at the 5% 

significance level), (iii) CoCo issuances made by issuers with below-median total assets (at 

the 5% significance level) and (iv) CoCo issuances made by non-global systemically important 

banks (at the 5% significance level). As we can assume from Panel B that the recovery rate of 

subordinated debt is unlikely to be increased by CoCo issuances with characteristics according 

to the above-mentioned categories (the signs of the abnormal returns in Panel B are positive 

except for issuers with a below-median total asset size), the results point to an increase in the 

recovery rate of senior unsecured debt following a CoCo issue. This provides some meaningful 

insights to our overall analysis. We interpret our findings as evidence that CoCo issues 

                                                           
62 (except for MC CoCos with a low trigger level as already discussed) 
63 (with or without a mechanical trigger) 
64 (until 6% CET1/RWA) 
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belonging to one of the above-mentioned criteria do not have an impact on the probability of 

default of the issuer. The decline in the CDS spread of senior unsecured debt can be fully 

explained by an increase in its recovery rate as the CoCo issuance correlates with a positive 

cumulative abnormal return of subordinated CDS spreads over the event window (except for 

issuers with a below-median total asset size). In economic terms, CoCos having one of the 

above-mentioned characteristics provide an additional capital buffer for liabilities that rank 

senior to CoCos in the payment hierarchy in case of default. Subordinated debt might not gain 

in value from the de-leveraging as they might be wiped-out together with CoCos in case of 

default. CoCos that convert into equity might provide less risk-taking incentives for a bank’s 

managers than principal write-down CoCos as the first does not necessarily result in a full 

dilution of CoCo bondholders at conversion (finding (i)). A low trigger level further reduces 

the probability that the CoCo is converted into equity prior to the liquidation of the bank 

(finding (ii)). Recovery rates of senior subordinated debt might particularly benefit by CoCo 

issuances from small banks (measured in terms of below median total asset values) and non-

global systemically important banks as there is a lower probability that those banks will be 

bailed-out by the government if they are in financial distress (finding (iii) and (iv)).  

Let us get an intuition of finding (iv)’s effect on the recovery rate of senior unsecured debt: 

CoCo issuances made by non-G-SIBs correlate with a 6.17% decrease in the recovery rate 

ratio. For illustrative purposes, assume that the recovery rate of subordinated debt is zero and 

the recovery rate of senior unsecured debt is 20% before a fictive non-G-SIB issues CoCos.  

Thus, the recovery rate ratio is  

𝑅𝑅𝑅 =
𝐶𝐷𝑆𝑆

𝐶𝐷𝑆𝐽
=

(1 − 𝜌𝑆)

(1 − 𝜌𝐽)
=

(1 − 0.2)

(1 − 0)
= 80% 

After the issuance of a CoCo, the RRR decreases by 6.17%. If subordinated debt will be wiped-

out together with the CoCo issuance, 𝜌𝐽 is still zero. Thus, the recovery rate of senior unsecured 

debt increases to 24.94%:  

80% ∗ (1 − 6.17%) = 75.06% =
(1 − 𝜌𝑆)

(1 − 0)
 ↔  𝜌𝑆 = 24.94%  
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Table 6 Impact of CoCo Issuance on Issuers' CDS Spreads. Event Study Controlling for 
Overlapping Event Windows 

 

CAAR Z-Value
Z-Value 

(Wilcoxon)
WCAAR

Sample 

size

All CoCos -1.17% -1.13 0.56 -1.25 -0.79% 64

Loss Absorption Mechanism

Mandatory Conversion -1.87% -1.08 0.61 -1.52 -4.49% 23

Principal Write-Down -0.78% -0.60 0.54 -0.46 1.54% 41

permanent write-down         -0.08% -0.36 0.56 -0.05 2.75% 16

temporary write-down         -0.35% -0.29 0.50 -0.23 0.35% 24

partial permanent write-down         -22.36% 1

Trigger Type

Mechanical Trigger -1.17% -1.13 0.56 -1.25 -0.79% 64

<=5.125 -0.57% -0.59 0.51 -0.51 -0.67% 41

>5.125 -1.93% -0.90 0.64 -1.51 1.35% 22

PWD and Mechanical Trigger -0.78% -0.60 0.54 -0.46 1.54% 41

PWD and trigger <= 5.125 -0.47% -0.59 0.52 -0.29 -0.99% 31

PWD and trigger > 5.125 -1.74% -0.19 0.60 -0.66 4.98% 10

PWD and trigger <= 6 -0.45% -0.58 0.50 -0.28 -0.98% 32

PWD and trigger > 6 -1.93% -0.20 0.67 -0.65 5.03% 9

MC and Mechanical Trigger -1.54% -0.88 0.59 -1.25 -2.37% 22

MC and trigger <= 6 -0.88% -0.16 0.50 -0.46 0.83% 10

MC and trigger > 6 -2.08% -1.04 0.67 -1.49 -3.68% 12

Basel III Classification

Additional Tier 1 -1.56% -1.38 0.58 -1.60 -3.57% 55

Tier 2 1.25% 0.39 0.44 1.01 5.80% 9

CoCo Issue Size (amount issued / RWA)

<median -2.00% -1.24 0.55 -1.21 -2.87% 31

>=median -0.41% -0.51 0.58 -0.49 -0.40% 31

Issuer Size (total assets)

<median -2.17% * -1.83 0.66 * -1.91 -4.11% 32

>=median -0.17% 0.23 0.47 0.00 3.52% 32

Issuer G-SIB -0.65% -0.80 0.54 -0.74 1.16% 52

Non-G-SIB -3.40% -0.96 0.67 -1.33 -5.22% 12

Region European Issuance -1.06% -0.80 0.54 -1.00 -0.36% 52

Non-European Issuance -1.64% -0.95 0.67 -0.86 -2.92% 12

CET1 Ratio (CET1 / RWA)

 <median -1.87% -1.14 0.64 -1.44 -1.71% 22

 >=median -0.37% -0.59 0.48 0.00 -2.89% 23

First-Time Issuer -1.39% -0.32 0.56 -0.36 0.59% 16

Repeat Issuer -1.09% -1.12 0.56 -1.24 -1.93% 48

Period Late Issues (2014 - 2018) -0.85% -0.89 0.53 -0.89 -1.96% 45

Early Issues (2009 - 2013) -1.93% -0.71 0.63 -0.89 0.39% 19

Table 6 Impact of CoCo Issuance on Issuers' CDS Spreads. Event Study Controlling for Overlapping Event Windows .

Panel A: Relative Senior Unsecured CDS Spread Changes

Proportion 

Negative

This table presents the result of the analysis of CoCo issuance effects on CDS for senior unsecured debt (Panel A), CDS for

subordinated debt (Panel B) and the recovery rate ratio (Panel C), the ratio of CDS for senior unsecured debt to CDS for subordinated

debt. The event study is conducted following the market model methodology described by MacKinlay (1997). The CAARs for each

category are aggregated, equally-weighted cumulative abnormal returns (CAR) of all CoCo issuances belonging to the respective

category. For testing statistical significance of the cumulative average abnormal returns (CAAR), we apply the standardized cross-

section test used in James (1987). The z-values of the test are reported in the second column. Proportion negative is the proportion of

negative CARs. Statistical signifiance against the null hypothesis that the proportion of negative CARs is 0.5 is conducted by the

Wilcoxon signed rank statistic. The weighted cumulative average abnormal returns (WCAAR) weight the CAARs by the amount

issued to risk-weighted assets. Statistical significance is indicated by *, **, and *** for the 10%, 5% and 1% levels, respectively.
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CAAR Z-Value
Proportion 

Negative

Z-Value 

(Wilcoxon)
WCAAR

Sample 

size

All CoCos 1.00% 0.71 0.50 0.44 0.22% 50

Loss Absorption Mechanism

Mandatory Conversion 1.85% 1.02 0.53 -0.21 -0.15% 17

Principal Write-Down 0.56% 0.14 0.48 0.63 0.44% 33

permanent write-down         -1.06% -0.69 0.42 0.00 -0.32% 12

temporary write-down         1.49% 0.70 0.52 0.64 1.82% 21

Trigger Type

Mechanical Trigger 1.00% 0.71 0.50 0.44 0.22% 50

<=5.125 1.76% 1.10 0.47 0.82 2.93% 36

>5.125 -0.34% -0.17 0.54 -0.17 0.52% 13

PWD and Mechanical Trigger 0.56% 0.14 0.48 0.63 0.44% 33

PWD and trigger <= 5.125 0.73% 0.18 0.50 0.61 -0.60% 28

PWD and trigger > 5.125 -0.37% -0.05 0.40 0.40 2.07% 5

PWD and trigger <= 6 0.69% 0.16 0.52 0.55 -0.60% 29

PWD and trigger > 6 -0.31% -0.03 0.25 0.37 2.10% 4

MC and Mechanical Trigger 2.53% 1.29 0.50 0.10 5.75% 16

MC and trigger <= 6 5.38% ** 1.99 0.38 0.56 18.97% 8

MC and trigger > 6 -0.32% -0.17 0.63 -0.42 -2.18% 8

Basel III Classification

Additional Tier 1 0.52% 0.38 0.52 0.18 -2.86% 42

Tier 2 3.50% 0.92 0.38 0.84 6.32% 8

CoCo Issue Size (amount issued/RWA)

<median 0.33% -0.02 0.54 0.03 -0.05% 24

>=median 1.12% 0.44 0.46 0.43 0.27% 24

Issuer Size (total assets)

<median -0.37% -0.47 0.60 -1.14 -1.68% 25

>=median 2.37% 1.48 0.40 ** 2.03 2.35% 25

Issuer G-SIB 0.61% 0.28 0.48 0.81 0.53% 42

Non-G-SIB 3.04% 1.15 0.63 -0.14 -0.48% 8

Region European Issuance 1.81% 1.43 0.48 0.97 1.04% 42

Non-European Issuance -3.23% -1.48 0.63 -0.98 -4.20% 8

CET1 Ratio (CET1 / RWA)

 <median -0.31% -0.17 0.56 -0.21 -0.79% 16

 >=median 0.98% 0.05 0.47 0.45 -2.09% 17

First-Time Issuer 3.04% 1.23 0.46 0.52 1.44% 13

Repeat Issuer 0.29% 0.10 0.51 0.22 -0.94% 37

Period Late Issues (2014 - 2018) 1.28% 0.81 0.45 0.80 -1.08% 33

Early Issues (2009 - 2013) 0.46% 0.09 0.59 -0.12 1.20% 17

Panel B: Relative Subordinated CDS Spread Changes
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The results from Part B provide further evidence for the hypothesis that only the issuance of 

high-trigger CoCos might lower the bank’s probability of default but such products are less 

often seen in the CoCo universe than low-trigger CoCos. For low-trigger CoCos, the effects 

on senior unsecured and subordinated debt depend on whether the issuance of CoCos provides 

some sort of capital buffer for the securities. We interpret our findings as evidence that 

subordinated debt is likely to be wiped-out together with CoCos in case of default and thus 

CAAR Z-Value
Proportion 

Negative

Z-Value 

(Wilcoxon)
WCAAR

Sample 

size

All CoCos -1.04% -1.07 0.57 -0.86 1.80% 46

Loss Absorption Mechanism

Mandatory Conversion -3.01% * -1.66 0.56 -0.83 -0.81% 16

Principal Write-Down 0.01% -0.11 0.57 -0.28 3.17% 30

permanent write-down         1.89% 0.97 0.27 1.33 4.66% 11

temporary write-down         -1.08% -0.88 0.74 -1.29 -0.79% 19

Trigger Type

Mechanical Trigger -1.04% -1.07 0.57 -0.86 1.80% 46

<=5.125 -1.57% -1.31 0.61 -1.13 0.12% 33

>5.125 0.43% 0.12 0.42 0.24 4.54% 12

PWD and Mechanical Trigger 0.01% -0.11 0.57 -0.28 3.17% 30

PWD and trigger <= 5.125 -0.21% -0.18 0.60 -0.61 0.35% 25

PWD and trigger > 5.125 1.11% 0.13 0.40 0.40 5.73% 5

PWD and trigger <= 6 -0.31% -0.28 0.62 -0.80 0.30% 26

PWD and trigger > 6 2.12% 0.40 0.25 0.73 5.84% 4

MC and Mechanical Trigger -3.14% * -1.68 0.53 -0.74 -0.41% 15

MC and trigger <= 6 -5.84% ** -2.35 0.63 -0.98 -1.53% 8

MC and trigger > 6 -0.05% 0.05 0.43 0.00 0.11% 7

Basel III Classification

Additional Tier 1 -1.03% -1.15 0.62 -1.38 -0.68% 39

Tier 2 -1.08% -0.03 0.29 0.85 6.18% 7

CoCo Issue Size (amount issued/RWA)

<median -2.19% -1.56 0.64 -1.44 -1.19% 22

>=median 0.71% 0.64 0.50 0.50 2.35% 22

Issuer Size (total assets)

<median -2.74% ** -2.00 0.61 -1.58 -0.76% 23

>=median 0.66% 0.48 0.52 0.40 4.30% 23

Issuer G-SIB 0.04% -0.02 0.53 -0.27 2.91% 38

Non-G-SIB -6.17% ** -2.53 0.75 -1.40 -1.05% 8

Region European Issuance -1.64% -1.64 0.64 -1.45 1.79% 39

Non-European Issuance 2.28% 1.14 0.14 1.35 1.88% 7

CET1 Ratio (CET1 / RWA)

 <median -0.25% -0.29 0.60 -0.62 -0.45% 15

 >=median -0.94% -0.51 0.60 -1.14 -0.53% 15

First-Time Issuer -1.57% -1.00 0.54 0.10 3.53% 13

Repeat Issuer -0.83% -0.64 0.58 -1.24 -0.58% 33

Period Late Issues (2014 - 2018) -1.23% -1.22 0.60 -1.41 -0.25% 30

Early Issues (2009 - 2013) -0.68% -0.14 0.50 0.31 2.82% 16

Panel C: Relative Recovery Rate Ratio Changes

The sample covers CoCo issuances between 2009 and 2018 by banks in advanced economies. Trigger tresholds are indicated as the

percentage of common equity tier 1 capital (CET1) to risk-weighted assets (RWA). The trigger threshold of 5.125% is the minimum

trigger requirement for a CoCo to qualify as Additional Tier 1 (AT1) capital under Basel III. G-SIB comprises CoCo issuances by issuers 

that are global systemically important banks. First-time issuers comprises CoCo issuances by issuers that did not issue CoCos before.

Repeat issuers comprise CoCo issuances by issuers that already issued CoCos before. Under period, CoCo issuances are split between

two periods. 2014 is chosen as a breakpoint because Basel III requirements were converted into EU law in that year. Note that not all

subcategories add up to the total sample size due to missing data.
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does not profit from the issuance of CoCos with low conversion or write-down probabilities. 

Possible reasons include bankruptcy costs, fire-sales of assets and market crashes when the 

bank is in financial distress. Also, a bank default might be spotted too late when capital ratios 

like the CET 1 ratio are estimated as “too high in an economical sense” while the bank is 

already technically bankrupt finds Bürgi (2012). Thus, the additional capital buffer provided 

by the CoCo issuance might only benefit senior unsecured debt. 

Part C and Part D provide robustness tests to the results found in this part.  

 

Part C: Robustness test of the event study conducted in Part B. An analysis of absolute senior 

unsecured CDS spread changes (Panel A), subordinated CDS spread changes (Panel B) and 

relative recovery rate ratio changes (Panel C) around CoCo issue dates.  

Absolute changes are used in the event study conducted by Avjiev et al. (2017). However, we 

argue that the change in the recovery rate and probability of default is proportional to the initial 

recovery rate and probability of default and thus use relative changes in part B. This part is a 

robustness test of the event study conducted in part B. We alter the analysis by computing 

absolute changes of CDS spreads and recovery rate ratios, the daily difference in CDS spreads 

and RRR between day t and t-1. Table 7 reports the results of this robustness test. Altering 

relative to absolute changes does not alter the sign of the CAARs reported but affects the size 

and power of the two test statistics. Our main results are robust to changes in the return 

estimate, only some statistical significance levels change for all three panels. For example in 

panel C, we lose significance for equity conversion CoCos.   
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Table 7 Impact of CoCo Issuance on Issuers' CDS Spreads. Robustness Test with Absolute CDS 
Spread Changes 

 

CAAR Z-Value
Proportion 

Negative

Z-Value 

(Wilcoxon)
WCAAR

Sample 

size

All CoCos -2.60 -0.32 0.53 -1.11 -9.62 64

Loss Absorption Mechanism

Mandatory Conversion -5.55 -0.44 0.57 -1.22 -30.08 23

Principal Write-Down -0.94 -0.07 0.51 -0.40 3.28 41

permanent write-down         1.08 0.10 0.44 0.47 6.05 16

temporary write-down         -0.99 0.03 0.54 -0.69 -0.15 24

partial permanent write-down         -32.04 1

Trigger Type

Mechanical Trigger -2.60 -0.32 0.53 -1.11 -9.62 64

<=5.125 -0.96 -0.03 0.54 -0.46 -0.08 41

>5.125 -1.55 -0.34 0.50 -0.89 3.92 22

PWD and Mechanical Trigger -0.94 -0.07 0.51 -0.40 3.28 41

PWD and trigger <= 5.125 -0.78 -0.15 0.55 -0.51 -0.74 31

PWD and trigger > 5.125 -1.44 0.11 0.40 0.15 8.74 10

PWD and trigger <= 6 -0.71 -0.13 0.53 -0.45 -0.72 32

PWD and trigger > 6 -1.76 0.08 0.44 -0.06 8.81 9

MC and Mechanical Trigger -1.58 -0.28 0.55 -0.93 -1.09 22

MC and trigger <= 6 -1.51 0.20 0.50 -0.05 2.96 10

MC and trigger > 6 -1.64 -0.56 0.58 -1.41 -2.75 12

Basel III Classification

Additional Tier 1 -3.43 -0.53 0.55 -1.63 -17.74 55

Tier 2 2.51 0.44 0.44 1.13 9.66 9

CoCo Issue Size (amount issued/RWA)

<median -2.24 -0.53 0.55 -1.14 -3.18 31

>=median -2.61 -0.03 0.52 -0.43 -10.83 31

Issuer Size (total assets)

<median -5.25 -0.93 0.59 * -1.85 -21.36 32

>=median 0.05 0.47 0.47 0.39 5.64 32

Issuer G-SIB -0.43 -0.11 0.52 -0.65 2.87 52

Non-G-SIB -11.99 -0.51 0.58 -1.10 -37.90 12

Region European Issuance -2.73 -0.13 0.52 -0.92 -11.25 52

Non-European Issuance -2.02 -0.47 0.58 -0.78 -1.57 12

CET1 Ratio (CET1 / RWA)

 <median -2.24 -0.76 0.68 * -1.87 -1.50 22

 >=median 0.28 0.25 0.39 0.36 -1.75 23

First-Time Issuer -7.51 -0.01 0.50 -0.31 -19.69 16

Repeat Issuer -0.96 -0.37 0.54 -1.23 -1.36 48

Period Late Issues (2014 - 2018) -0.85 -0.10 0.51 -0.99 -1.39 45

Early Issues (2009 - 2013) -6.74 -0.44 0.58 -0.48 -17.94 19

Table 7 Impact of CoCo Issuance on Issuers' CDS Spreads. Robustness Test with Absolute CDS Spread Changes .

Panel A: Absolute Senior Unsecured CDS Spread Changes

This table presents the result of the analysis of CoCo issuance effects on CDS for senior unsecured debt (Panel A), CDS for

subordinated debt (Panel B) and the recovery rate ratio (Panel C), the ratio of CDS for senior unsecured debt to CDS for subordinated

debt. The event study is conducted following the market model methodology described by MacKinlay (1997). The CAARs for each

category are aggregated, equally-weighted cumulative abnormal returns (CAR) of all CoCo issuances belonging to the respective

category. For testing statistical significance of the cumulative average abnormal returns (CAAR), we apply the standardized cross-

section test used in James (1987). The z-values of the test are reported in the second column. Proportion negative is the proportion of

negative CARs. Statistical signifiance against the null hypothesis that the proportion of negative CARs is 0.5 is conducted by the

Wilcoxon signed rank statistic. The weighted cumulative average abnormal returns (WCAAR) weight the CAARs by the amount issued

to risk-weighted assets. Statistical significance is indicated by *, **, and *** for the 10%, 5% and 1% levels, respectively.
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CAAR Z-Value
Proportion 

Negative

Z-Value 

(Wilcoxon)
WCAAR

Sample 

size

All CoCos 0.40 1.35 0.42 1.46 -11.55 50

Loss Absorption Mechanism

Mandatory Conversion -2.38 1.08 0.53 0.36 -36.58 17

Principal Write-Down 1.83 0.89 0.36 1.60 3.32 33

permanent write-down         1.32 -0.17 0.33 0.63 3.36 12

temporary write-down         2.12 1.25 0.38 1.34 3.24 21

Trigger Type

Mechanical Trigger 0.40 1.35 0.42 1.46 -11.55 50

<=5.125 3.39 1.54 0.42 1.38 11.51 36

>5.125 1.71 0.31 0.38 1.01 4.12 13

PWD and Mechanical Trigger 1.83 0.89 0.36 1.60 3.32 33

PWD and trigger <= 5.125 1.56 0.81 0.39 1.28 0.81 28

PWD and trigger > 5.125 3.31 0.37 0.20 1.21 7.22 5

PWD and trigger <= 6 1.56 0.81 0.38 1.33 0.82 29

PWD and trigger > 6 3.79 0.37 0.25 1.10 7.29 4

MC and Mechanical Trigger 5.25 1.31 0.50 0.83 21.76 16

MC and trigger <= 6 9.80 * 1.75 0.50 0.56 60.21 8

MC and trigger > 6 0.70 0.10 0.50 0.42 -1.31 8

Basel III Classification

Additional Tier 1 -1.91 1.07 0.43 1.18 -27.44 42

Tier 2 12.49 0.92 0.38 0.70 19.85 8

CoCo Issue Size (amount issued/RWA)

<median 0.70 0.57 0.42 1.00 0.82 24

>=median 0.81 0.91 0.42 1.31 -13.72 24

Issuer Size (total assets)

<median -3.70 0.19 0.48 -0.58 -26.98 25

>=median 4.50 * 1.72 0.36 *** 2.70 5.76 25

Issuer G-SIB 1.76 0.89 0.38 ** 1.98 3.12 42

Non-G-SIB -6.74 1.34 0.63 -0.28 -44.91 8

Region European Issuance 1.61 * 1.94 0.40 * 1.93 -13.17 42

Non-European Issuance -5.95 -1.07 0.50 -0.84 -2.81 8

CET1 Ratio (CET1 / RWA)

 <median -0.35 0.44 0.50 0.41 0.30 16

 >=median 2.76 0.49 0.35 1.25 -0.43 17

First-Time Issuer -1.96 1.31 0.38 0.66 -24.27 13

Repeat Issuer 1.23 0.80 0.43 1.29 0.57 37

Period Late Issues (2014 - 2018) 2.21 1.36 0.39 1.63 0.26 33

Early Issues (2009 - 2013) -3.12 0.42 0.47 0.31 -20.43 17

Panel B: Absolute Subordinated CDS Spread Changes
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CAAR Z-Value
Proportion 

Negative

Z-Value 

(Wilcoxon)
WCAAR

Sample 

size

All CoCos -0.42% -0.75 0.54 -0.67 0.92% 46

Loss Absorption Mechanism

Mandatory Conversion -1.53% -1.37 0.50 -0.98 -0.57% 16

Principal Write-Down 0.17% 0.07 0.57 0.01 1.69% 30

permanent write-down         1.37% 1.16 0.27 * 1.78 2.54% 11

temporary write-down         -0.53% -0.79 0.74 -1.25 -0.46% 19

Trigger Type

Mechanical Trigger -0.42% -0.75 0.54 -0.67 0.92% 46

<=5.125 -0.68% -1.00 0.61 -0.94 0.17% 33

>5.125 0.32% 0.23 0.33 0.39 2.37% 12

PWD and Mechanical Trigger 0.17% 0.07 0.57 0.01 1.69% 30

PWD and trigger <= 5.125 0.08% 0.00 0.60 -0.28 0.34% 25

PWD and trigger > 5.125 0.64% 0.17 0.40 0.67 2.96% 5

PWD and trigger <= 6 0.01% -0.10 0.62 -0.50 0.31% 26

PWD and trigger > 6 1.22% 0.44 0.25 1.10 3.02% 4

MC and Mechanical Trigger -1.58% -1.39 0.47 -0.80 -0.21% 15

MC and trigger <= 6 -3.04% ** -2.05 0.63 -1.12 -1.11% 8

MC and trigger > 6 0.10% 0.16 0.29 0.17 0.20% 7

Basel III Classification

Additional Tier 1 -0.50% -0.95 0.59 -1.17 -0.40% 39

Tier 2 -0.01% 0.32 0.29 0.85 3.28% 7

CoCo Issue Size (amount issued/RWA)

<median -0.97% -1.27 0.59 -1.06 -0.60% 22

>=median 0.48% 0.73 0.50 0.37 1.20% 22

Issuer Size (total assets)

<median -1.51% * -1.80 0.61 -1.40 -0.51% 23

>=median 0.67% 0.74 0.48 0.55 2.29% 23

Issuer G-SIB 0.14% 0.19 0.50 0.01 1.54% 38

Non-G-SIB -3.10% ** -2.21 0.75 -1.26 -0.70% 8

Region European Issuance -0.80% -1.36 0.62 -1.41 0.84% 39

Non-European Issuance 1.67% 1.29 0.14 ** 2.03 1.45% 7

CET1 Ratio (CET1 / RWA)

 <median -0.23% -0.26 0.60 -0.62 -0.30% 15

 >=median -0.22% -0.35 0.53 -0.68 -0.15% 15

First-Time Issuer -0.65% -0.67 0.54 0.10 1.71% 13

Repeat Issuer -0.33% -0.46 0.55 -1.03 -0.19% 33

Period Late Issues (2014 - 2018) -0.62% -1.02 0.57 -1.29 -0.11% 30

Early Issues (2009-2013) -0.05% 0.12 0.50 0.52 1.45% 16

Panel C: Absolute Recovery Rate Ratio Changes

The sample covers CoCo issuances between 2009 and 2018 by banks in advanced economies. Trigger tresholds are indicated as the

percentage of common equity tier 1 capital (CET1) to risk-weighted assets (RWA). The trigger threshold of 5.125% is the minimum trigger

requirement for a CoCo to qualify as Additional Tier 1 (AT1) capital under Basel III. G-SIB comprises CoCo issuances by issuers that are

global systemically important banks. First-time issuers comprises CoCo issuances by issuers that did not issue CoCos before. Repeat

issuers comprise CoCo issuances by issuers that already issued CoCos before. Under period, CoCo issuances are split between two

periods. 2014 is chosen as a breakpoint because Basel III requirements were converted into EU law in that year.
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Part D: Robustness test of the event study conducted in Part B. An analysis of relative senior 

unsecured CDS spread changes (Panel A), subordinated CDS spread changes (Panel B) and 

relative recovery rate ratio changes (Panel C) around CoCo announcement dates. 

In this part, repeat the event study of part B but analyze abnormal returns around CoCo 

announcement dates instead of issue dates. We use an event window of (τ+20, τ-20) and an 

estimation window of (τ-41, τ-240) where τ specifies the announcement date. Part D is a 

robustness test of the results provided by Part B. We hypothesize that treating the CoCo 

issuance day as event day is reasonable as the event window still captures the announcement 

date in 91% of all cases for senior unsecured CDS. Between announcement dates and issue 

dates, information might become available to market participants in a “diffusion-like process” 

as described by Avdjiev et al. (2017). 

When analyzing CoCo issuances on announcement dates, the first point to note is that our 

sample size is reduced due to lack of liquidity in traded CDS spreads. At first glance, the results 

look somewhat similar to the ones provided in our main analysis. The reported CAARs in 

Panel A and B tend to have the same sign as the reported CAARs in part B except for some 

criteria: In panel A, CAARs for all CoCo issuances that have low trigger levels become 

positive and in panel B, all CAARs have now positive signs except for permanent write-down 

CoCos, PWD CoCos with trigger levels above 6% CET1/RWA and issuers with an above-

median CET1 Ratio. Most interestingly, we gain statistical significance when analyzing 

recovery rate ratio changes. Our hypotheses are robust to the change from issue dates to 

announcement dates except for the one stating that subordinated debt might particularly benefit 

by CoCo issuances from non-global systemically important banks as the CAAR loses 

significance and the CAAR for global systemically important banks becomes significant 

negative.   

The robustness tests have shown that our results are to some extent robust to changes in the 

event study methodology. Next, we will conclude our main findings.  
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Table 8 Impact of CoCo Issuance on Issuers' CDS Spreads. Robustness Test with Announcment 
Date as Event Date 

 

CAAR Z-Value
Proportion 

Negative

Z-Value 

(Wilcoxon)
WCAAR

Sample 

size

All CoCos -0.52% -0.25 0.51 -0.57 -1.16% 49

Loss Absorption Mechanism

Mandatory Conversion -2.53% -0.70 0.47 -0.73 -0.98% 17

Principal Write-Down 0.54% 0.20 0.53 -0.24 -1.23% 32

permanent write-down -2.84% -0.73 0.60 -1.27 -3.73% 10

temporary write-down 2.08% 0.74 0.50 0.47 2.59% 22

Trigger Type

Mechanical Trigger -0.52% -0.25 0.51 -0.57 -1.16% 49

<=5.125 1.03% 0.46 0.48 0.10 2.27% 33

>5.125 -3.73% -1.09 0.56 -1.14 -4.04% 16

PWD and Mechanical Trigger 0.54% 0.20 0.53 -0.24 -1.23% 32

PWD and trigger <= 5.125 1.89% 0.86 0.46 0.52 2.42% 26

PWD and trigger > 5.125 -5.28% -1.31 0.83 ** -1.99 -6.05% 6

PWD and trigger <= 6 1.95% 0.88 0.44 0.62 2.43% 27

PWD and trigger > 6 -7.08% -1.52 1.00 ** -2.02 -6.17% 5

MC and Mechanical Trigger -2.53% -0.70 0.47 -0.73 -0.98% 17

MC and trigger <= 6 -2.16% -0.65 0.57 -0.68 0.89% 7

MC and trigger > 6 -2.79% -0.36 0.40 -0.05 -1.34% 10

Basel III Classification

Additional Tier 1 -0.42% -0.18 0.51 -0.45 0.21% 45

Tier 2 -1.67% -0.25 0.50 -0.73 -4.16% 4

CoCo Issue Size (amount issued/RWA)

<median -1.03% -0.36 0.50 -0.40 -0.56% 24

>=median 0.37% 0.19 0.50 -0.17 -1.28% 24

Issuer Size (total assets)

<median -1.96% -0.88 0.50 -1.34 -1.07% 24

>=median 0.85% 0.52 0.52 0.23 -1.23% 25

Issuer G-SIB -0.67% -0.26 0.53 -0.66 -1.82% 45

Non-G-SIB 1.09% 0.02 0.25 0.37 4.14% 4

Region European Issuance 0.07% 0.17 0.48 -0.07 -0.89% 40

Non-European Issuance -3.17% -0.92 0.67 -1.36 -2.14% 9

CET1 Ratio (CET1 / RWA)

 <median -0.32% 0.18 0.57 -0.30 1.42% 21

 >=median -0.16% -0.23 0.48 -0.16 -0.95% 21

First-Time Issuer 0.89% 0.10 0.42 0.31 -2.36% 12

Repeat Issuer -0.98% -0.34 0.54 -0.73 -0.05% 37

Period Late Issues (2014 - 2018) -0.61% -0.27 0.53 -0.57 0.03% 45

Early Issues (2009-2013) 0.41% 0.04 0.25 0.37 -4.37% 4

Table 8 Impact of CoCo Issuance on Issuers' CDS Spreads. Robustness Test with Announcement Date  as Event Date

Panel A: Relative Senior Unsecured CDS Spreads Changes

This table presents the result of the analysis of CoCo issuance effects on CDS for senior unsecured debt (Panel A), CDS for

subordinated debt (Panel B) and the recovery rate ratio (Panel C), the ratio of CDS for senior unsecured debt to CDS for subordinated

debt. The event study is conducted following the market model methodology described by MacKinlay (1997). The CAARs for each

category are aggregated, equally-weighted cumulative abnormal returns (CAR) of all CoCo issuances belonging to the respective

category. For testing statistical significance of the cumulative average abnormal returns (CAAR), we apply the standardized cross-

section test used in James (1987). The z-values of the test are reported in the second column. Proportion negative is the proportion of

negative CARs. Statistical signifiance against the null hypothesis that the proportion of negative CARs is 0.5 is conducted by the

Wilcoxon signed rank statistic. The weighted cumulative average abnormal returns (WCAAR) weight the CAARs by the amount issued

to risk-weighted assets. Statistical significance is indicated by *, **, and *** for the 10%, 5% and 1% levels, respectively.
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CAAR Z-Value
Proportion 

Negative

Z-Value 

(Wilcoxon)
WCAAR

Sample 

size

All CoCos 2.43% 1.32 0.55 0.09 -2.23% 44

Loss Absorption Mechanism

Mandatory Conversion 4.69% 1.42 0.50 0.52 0.34% 16

Principal Write-Down 1.15% 0.59 0.57 -0.36 -3.92% 28

permanent write-down         -0.48% 0.24 0.55 -0.36 -5.56% 11

temporary write-down         2.20% 0.56 0.59 -0.17 -0.09% 17

Trigger Type

Mechanical Trigger 2.43% 1.32 0.55 0.09 -2.23% 44

<=5.125 3.29% 1.38 0.56 0.04 3.66% 32

>5.125 1.09% 0.46 0.45 0.36 -4.61% 11

PWD and Mechanical Trigger 1.15% 0.59 0.57 -0.36 -3.92% 28

PWD and trigger <= 5.125 1.35% 0.63 0.57 -0.36 0.37% 23

PWD and trigger > 5.125 0.20% 0.04 0.60 -0.13 -8.76% 5

PWD and trigger <= 6 1.73% 0.73 0.54 -0.09 0.48% 24

PWD and trigger > 6 -2.34% -0.24 0.75 -0.73 -9.01% 4

MC and Mechanical Trigger 5.68% 1.61 0.47 0.80 8.40% 15

MC and trigger <= 6 8.24% 1.59 0.56 0.53 16.46% 9

MC and trigger > 6 1.83% 0.59 0.33 0.52 3.72% 6

Basel III Classification

Additional Tier 1 1.89% 1.15 0.59 -0.42 -1.08% 34

Tier 2 4.28% 0.66 0.40 0.87 -4.16% 10

CoCo Issue Size (amount issued/RWA)

<median 5.80% * 1.94 0.57 0.50 7.51% 21

>=median 0.36% 0.21 0.50 0.15 -3.77% 22

Issuer Size (total assets)

<median 2.07% 0.65 0.55 -0.11 -0.15% 22

>=median 2.79% 1.22 0.55 0.24 -4.52% 22

Issuer G-SIB 2.40% 1.27 0.57 -0.25 -2.77% 35

Non-G-SIB 2.57% 0.42 0.44 0.41 -1.17% 9

Region European Issuance 2.89% 1.33 0.55 0.15 -2.75% 38

Non-European Issuance -0.44% 0.23 0.50 -0.10 1.03% 6

CET1 Ratio (CET1 / RWA)

 <median 7.93% ** 2.30 0.50 0.53 6.61% 14

 >=median -1.90% -0.25 0.64 -1.04 -2.84% 14

First-Time Issuer 4.44% 1.49 0.50 0.24 -0.98% 12

Repeat Issuer 1.68% 0.64 0.56 -0.15 -2.91% 32

Period Late Issues (2014 - 2018) 3.05% 1.51 0.55 -0.05 2.69% 29

Early Issues (2009-2013) 1.24% 0.16 0.53 0.23 -6.05% 15

Panel B: Relative Subordinated CDS Spreads Changes
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CAAR Z-Value
Proportion 

Negative

Z-Value 

(Wilcoxon)
WCAAR

Sample 

size

All CoCos -4.60% ** -2.45 0.59 -1.09 -0.83% 34

Loss Absorption Mechanism

Mandatory Conversion -7.67% ** -2.14 0.73 * -1.87 -6.00% 15

Principal Write-Down -2.17% -1.38 0.47 0.28 2.43% 19

permanent write-down         1.79% 0.08 0.38 1.12 4.29% 8

temporary write-down         -5.06% * -1.89 0.55 -0.27 -4.31% 11

Trigger Type

Mechanical Trigger -4.60% ** -2.45 0.59 -1.09 -0.83% 34

<=5.125 -5.97% *** -2.73 0.56 -1.04 -5.86% 25

>5.125 -0.25% -0.13 0.63 -0.28 5.07% 8

PWD and Mechanical Trigger -2.17% -1.38 0.47 0.28 2.43% 19

PWD and trigger <= 5.125 -2.14% -1.26 0.40 0.51 -2.69% 15

PWD and trigger > 5.125 -2.31% -0.58 0.75 -0.73 5.49% 4

PWD and trigger <= 6 -2.75% -1.49 0.44 0.16 -2.90% 16

PWD and trigger > 6 0.89% -0.03 0.67 0.00 5.74% 3

MC and Mechanical Trigger -7.85% ** -2.14 0.71 * -1.73 -7.51% 14

MC and trigger <= 6 -11.71% *** -2.78 0.80 ** -2.09 -15.99% 10

MC and trigger > 6 1.81% 0.39 0.50 0.37 2.42% 4

Basel III Classification

Additional Tier 1 -4.48% ** -2.32 0.58 -0.54 -4.71% 24

Tier 2 -4.90% -0.93 0.60 -1.27 3.72% 10

CoCo Issue Size (amount issued/RWA)

<median -3.05% -0.95 0.63 -1.14 -2.71% 16

>=median -6.05% ** -2.35 0.53 -0.31 -0.57% 17

Issuer Size (total assets)

<median -8.30% *** -2.88 0.76 ** -1.96 -6.10% 17

>=median -0.90% -0.59 0.41 0.78 3.64% 17

Issuer G-SIB -3.50% ** -1.99 0.50 0.11 1.33% 26

Non-G-SIB -8.17% -1.47 0.88 ** -1.96 -5.61% 8

Region European Issuance -5.44% *** -2.60 0.63 -1.37 -0.76% 30

Non-European Issuance 1.68% -0.03 0.25 0.73 -1.52% 4

CET1 Ratio (CET1 / RWA)

 <median -7.04% ** -2.01 0.67 -0.53 -6.96% 9

 >=median -1.84% -0.89 0.30 0.87 -2.27% 10

First-Time Issuer -4.80% ** -1.97 0.67 -0.71 -5.12% 12

Repeat Issuer -4.49% -1.60 0.55 -0.80 2.24% 22

Period Late Issues (2014 - 2018) -5.07% ** -2.32 0.55 -0.37 -5.21% 20

Early Issues (2009-2013) -3.93% -1.05 0.64 -1.22 0.82% 14

Panel C: Relative Recovery Rate Ratio Changes
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8. Conclusion 

 

We were interested in the question whether the issuance of contingent convertible bonds lower 

a bank’s probability of default and/or increase the recovery rate of senior unsecured and 

subordinated debt. We thus conducted an event study on the effects of CoCo issuances on 

issuer’s CDS spreads on senior unsecured and subordinated debt and on their recovery rate 

ratio, the ratio of senior unsecured CDS spreads to subordinated CDS spreads. The answer to 

the question is complex and depends on CoCo-specific design features and issuer 

characteristics. For CoCo design features that most likely do not lead to a trigger event prior 

to the bankruptcy of the issuing bank and for issuers that are less likely to be bailed-out by a 

government, the change in the ratio of senior unsecured to subordinated CDS spreads is 

negative and significant. This points to an increase in the recovery rate of senior unsecured 

debt following a CoCo issue rather than in a bank-wide decrease in the probability of default.  

Our results suggest that only the issuance of high-trigger CoCos might be able to lower the 

bank’s probability of default, but such products are rarely seen in the CoCo universe. Looking 

at regulatory minimum requirements for Tier 1 capital and comparing it to the trigger levels of 

CoCos raises the question whether the products are even designed to be triggered before a 

bank’s default or just a low-cost mean for issuers to fulfil regulatory requirements. An 

interesting study could be the analysis of different conversion prices of MC CoCos. CoCos 

designed in a way that offers a wealth transfer from CoCo bond holders to equity owners might 

be equipped with high trigger levels and thus be converted into equity before a bank’s default. 

It is likely that we did not spot such CoCos as the high trigger level is at least partially offset 

by increased risk shifting incentives. However, comparing conversion prices is a tedious task 

as conversion ratios might be based on pre-specified conversion ratios or market prices of 

equity or a combination of both. 

As we did not have many observations of CoCos with a discretionary trigger, we were not able 

to analyse the effects of CoCo issuances with discretionary triggers only and thus could not 

empirically assess whether a decrease in the probability of default is even less likely for CoCos 

if the trigger is discretionary as regulators might refrain to declare that the PoNV is breached.   
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Our analysis might be subject to a slight self-selection bias, as we can only analyse CoCo 

issuances of banks for which senior and subordinated five-year CDS are actively traded. 

Additionally, we were restricted to retrieve data from Bloomberg as this was the best available 

data source available to conduct this thesis. Having more databases available might expand the 

sample of CoCo issuances and liquid CDS spreads. Those considerations might have affected 

the inferential power of our results.  

Moreover, we have assumed that CoCos are issued on top of a bank’s existing equity 

throughout this paper. However, there might be cases where a bank does not issue CoCos on 

top of Tier 1 capital. CoCos can be called 5 years after issuance and at any coupon payment 

date thereafter. Some of the CoCo issuances in our analysis might thus just replace called 

CoCo issues. An interesting extension to our analysis might thus be to account for CoCos 

issuances that succeed older, already called CoCo issuances.  

Another interesting extension to our analysis would be the distinction between voluntary and 

involuntary CoCo issues. A voluntary CoCo issue might signal some private information to 

the market whereas an involuntary issue would be made to satisfy regulatory requirements and 

is thus an exogenous choice. 

To conclude, we think that CoCos should be designed in a way that provides protection against 

default for a bank’s senior unsecured and subordinated debt. Our results provide evidence that 

the current CoCo universe comprises mostly of hybrids that do not  provide such a feature. 

Walther and White (2017) recommend the “regulator must act before creditors are fully aware 

of the seriousness of the bank’s problems”. In our opinion, a good start would be to raise the 

minimum trigger level (expressed in CET1/RWA) for CoCos to qualify as AT1 as our results 

point that a low trigger level reduces the probability that the CoCo is converted into equity or 

written down prior to the liquidation of the bank. Specifying the rules that lead to a conversion 

decision for the discretionary trigger might be another good step. This should lower the 

uncertainty surrounding a bond’s conversion and limit the risks of a market overreaction if a 

CoCo is treated to be converted – as it has happened to Deutsche Bank’s CoCo bonds in early 

2016.  
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Appendix A 

The following example builds on the Merton model provided in section xx. In our Merton 

model, the yields for senior unsecured and subordinated debt were ys=2.43% and yJ=5.19% 

respectively after the issuance of CoCos. We now assume that the volatility increases by 1% 

to σ=21% after the issuance of CoCos. The prices for senior unsecured and subordinated debt 

decrease to: 

𝐵𝑆_𝑣𝑜𝑙 = 𝑉0 − 𝐶(𝑉, 𝐷𝑆) = 𝑉0 − [𝑉0Φ(d1) − DSΦ(d2)] =  100 −  64.62 = 𝟑𝟓. 𝟑𝟖 

𝐵𝐽_𝑣𝑜𝑙 = 𝐶(𝑉, 𝐷𝑆) − 𝐶(𝑉, 𝐷𝑆 + 𝐷𝐽) = 64.62 − [𝑉0Φ(d1) − (DS + DJ)Φ(d2)] = 𝟑𝟎. 𝟑𝟒 

The yields on senior unsecured and subordinated debt are: 

𝑦𝑆_𝑣𝑜𝑙(0,5) = 2.45%,   𝑦𝐽_𝑣𝑜𝑙(0,5) = 5.53% 

Compared to the case where CoCos are issued but the volatility remains constant, the yields 

increase by: 

Δ𝑦𝑆ℎ𝑖𝑔ℎ 𝑣𝑠.  𝑙𝑜𝑤 𝑣𝑜𝑙
=

2.45% − 2.43%

2.43%
=  𝟎. 𝟗𝟒%  

Δ𝑦𝐽ℎ𝑖𝑔ℎ 𝑣𝑠.  𝑙𝑜𝑤 𝑣𝑜𝑙
=

5.53% − 5.19%

5.19%
=  𝟔. 𝟒𝟕% 

The relative yield increase is stronger for subordinated debt than for senior unsecured debt. 
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