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Abstract 
Ever since the great financial crisis of 2008 regulators have pushed toward more resilient banks, 

resulting in more demanding regulation and an increase of regulator’s insight and power. 

Through the revision of the BASEL framework, Contingent Convertible Bonds were introduced 

in 2010 as a part of regulatory capital and has since then grown increasingly popular. However, 

these instruments have never been tested in a stressed European financial system. Hence, there 

is no genuine information of how these instruments would behave. Neither have there been any 

published efforts in testing this through simulation, to the best of my knowledge. Using a 

temporally disaggregated augmentation of the EBA 2016 stress test, I simulate how the 

financial system would be affected by triggering the CoCos. Studying the implications of both 

low and high trigger instruments. Results indicate that there are low risks for a systemic fallout 

and showcases some notable differences as a result of CoCo design and type of trigger. 
 

Keywords: Contingent Convertible Bonds, CoCo, Additional Tier 1, Systemic risk, EBA Stress test, 

Simulation, Point of Non-Viability, Financial resiliency. 
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1. Introduction 
 
The great financial crisis of 2007-2009 left millions of people foreclosing on their homes, 

erasing billions of dollars of savings and resulted in the collapse of one of the world’s largest 

investment banks. It seems quite unarguable to state that there are not a significant number of 

people wanting to experience a similar crisis in the future. Thus, in the aftermath of the crisis 

regulators took aim to impose more strict regulation upon the financial system. Efforts were 

made in forming committees designed to investigate the underlying reasons for the crisis as 

well as design new regulatory frameworks to make the financial sector more resilient in the 

future. One of the most substantial regulatory frameworks introduced, named BASEL III, is the 

revised and third instalment of the BASEL-accords (De Spiegeleer, et.al., 2014). 

 
BASEL III focuses heavily upon requiring banks to hold more regulatory capital, in order to be 

more resilient in times of financial stress. Other new components introduced were the 

requirement to both take market-risk and liquidity-risk into consideration. However, this paper 

focuses upon the enablement of issuing Contingent Convertible Bonds as a part of regulatory 

capital, which was a part of the BASEL III accords. This framework was introduced into the 

European law under the names of Capital Requirements Directive 4, CRDIV and Capital 

Requirements Regulation, CRR (EU CRR, CRDIV, 2013a, 2013b). 

 
1.1. Contingent Convertibles 
 
Contingent Convertibles, or “CoCos” as they are more commonly referred to, is a hybrid 

security, i.e. it has characteristics that are both similar to equity and debt. The CoCo is treated 

as debt, until a predetermined contingent event happens, then it either converts into equity or 

the face value of the security is written down. As with many financial derivatives there are a lot 

of variations of characteristics in this asset class, although in its most simple form there are two 

main design features in this instrument. A contingent trigger, and a loss absorption mechanism.  

 
The trigger is the definition of under which condition the instruments loss absorption 

mechanism is activated. A CoCo can have one or multiple conditions. If there are multiple 

conditions, the instrument is triggered when at least one of the conditions is fulfilled. 

Commonly triggers are based upon one of two events, either mechanical or discretionary. A 

mechanical trigger is based upon a concrete event where a value breaches a certain point; a 

common example would be if the CET1-ratio falls below a predetermined level. A discretionary 
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trigger is one that is activated based upon supervisors’ judgement regarding the institution’s 

solvency. This is referred to as Point Of Non-Viability (“PONV”) as referenced in article 59 in 

the Bank Recovery and Resolution Directive (EU BRRD, 2014). CoCos issued as regulatory 

capital by financial institutions under supervision of a Financial Supervisory Authority (“FSA”) 

within the European Union must have such PONV trigger. Thus, allowing the relevant FSA to 

discretionally trigger CoCos when deemed necessary for financial stability (EU CRDIV, 2013b, 

Article 64). The loss absorption mechanism most commonly consist of one out of two features, 

either the debt is written down by to a predetermined degree, or the issue is converted into 

equity (Avdjiev, et. al., 2013).  

 

Under the current BASEL III standards (CRDIV & CRR in EU), CoCos can be treated as 

regulatory capital given the issue fulfils certain prerequisites. The most fundamental 

prerequisites are: 

• The instrument is purchased by an external institution 

• The instruments rank below Tier 2 in the event of insolvency of the institution, i.e. they 

are treated as subordinated debt 

• The instruments are perpetual, with possibility of redemption after five years 

• The institutions have full discretion to cancel coupon payments at any time for an 

unlimited period 

• The trigger level must be at 5.125% CET1 or above to qualify as Additional Tier 1 

(“AT1”) capital 

• Triggering the CoCo does not imply that the institution is defaulting on any of its debt. 

 

The benefits of CoCos are according to Cannata and Quagliariello (2011) twofold. During 

normal conditions, both debt and equity –investors have more personal interest invested in the 

stability of a financial institution. A debt-investor whom purchased CoCo-bonds is now more 

concretely exposed to eventual excessive risk taking by a financial institution. As the debt-

subscriber in a CoCo have a subordinated claim on the institution, forcing the debt-investor to 

more extensively monitor the bank. Simultaneously, shareholders hold similar incentives to 

monitor an institution’s risk exposure to avoid dilution of shares given an equity conversion of 

CoCos. Based on the fundamental notion that shareholders are owners of a company a new 

voting majority can emerge, providing incentives for management to avoid excessive risk 

taking. External entities could also use market value of contingent capital as a litmus paper in 
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looking for souring capital adequacy of specific institutions or looking at indices on a sector 

wide basis to see early signs of systemic risk (Cannata, et. al., 2011).  

 

There has been some debate regarding what level of mechanical trigger is adequate. Chen et al. 

(2013) found that trigger levels need to be set sufficiently high in order to ensure that the 

contingent bail-in event precede an eventual bankruptcy, they do however not propose a 

specific trigger level. Goldman Sachs (2009) conducted a back-test of the crisis of 2008 

focusing on the US financial sector. The back-test studied what impact implementing 

contingent bail-in debt triggered at 6 % of CET1 to Risk Weighted Assets (“RWA”) would 

have had on the stressed financial sector. The authors concluded that correctly constructed 

contingent capital could have helped mitigate some of the “Too Big To Fail” risks during the 

crisis. Posch et al. (2018), studying the European financial sector proposed 7 % of CET/RWA. 

Arguing that higher triggers would allow the bank to recapitalize in a timelier manner, while 

also improving the incentive structure for bank shareholders. The Swiss Financial Market 

Supervisory Authority (“FINMA”) in 2011 introduced a policy for handling Significantly 

Important Financial Institutions (“SIFI”). Among the introduced policies, FINMA requires 

SIFI’s to hold a mix of both high-trigger and low-trigger CoCos in order to mitigate risks for 

the Swiss SIFI’s to impact the Swiss general economy. FINMA acknowledges high-trigger 

CoCos as instruments with a trigger of 7 % CET1-ratio.  

 

When studying regulator’s PONV capabilities in AT1-instruments, the term “discretionary 

judgement” have resulted in a debate covering what is considered an optimal strategy for 

resolution authorities. Walther and White (2017) studied optimal strategies for PONV-

triggering depending on available information regarding the institution’s solvency. They argue 

that the regulator should act before any creditors are fully aware of the situation. However, 

when given full discretion regulators would probably be reluctant to act, risking precipitating a 

bank run. Posch et al. (2018) argued in a similar manner that supervisors should be more 

prepared to make use of their early intervention powers to avoid diminishing levels of bank 

capitalization.  

 

CoCos are often described as bail-in debt, in that sense that it is the purchasers of these emitted 

instruments that will be the party left paying for an eventual recapitalisation of the emitting 

bank. Thus, the aim is that no public funds should be used to bail-out the banks. Instead, the 

recapitalisation of a bank should be funded from within the financial sector. However, this is 
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escalating the risks of contagion as the costs of recapitalisation will leave other actors in the 

financial sector worse of. 

 

In a statement, the European Securities and Markets Authority, ESMA, issued the following 

cautionary note regarding Contingent Convertible debt, highlighting the uncertainty of how 

CoCos will behave in a real stressed scenario: 

“Unknown risk: the structure of the instruments is innovative yet untested.  

In a stressed environment, when the underlying features of these instruments will be put to the 

test, it is uncertain how they will perform. In the event a single issuer activates a trigger or 

suspends coupons, will the market view the issue as an idiosyncratic event or systemic? … “ 

(ESMA, 2014). 

 

When taking into consideration the fact that the global CoCo market is larger than EUR 120 

Billion as of June 2017 (Beardsworth et al., 2017), it becomes clear that rigorous modelling in 

this area is vital in order to ensure that no unexpected events occurs as a result of CoCo-

triggering. This paper aims to at least highlight the importance of dealing with these quite new 

and to a large extent untested hybrid issues. More specifically to what this paper aims to study 

is the concerned aired by the US Financial Stability Oversight Council (“FSOC”) in a 2012 

report to congress. In that paper, the FSOC noted that there is a risk of contagion from cross-

ownership among banks in these contingent issues in a stressed financial sector.  

 

1.2. Stress testing financial institutions 
 
A stress test is a modelled scenario in which a bank is put through a severe degree of financial 

stress to see whether it can withstand a tougher financial climate. Stress testing can be 

conducted in numerous different ways, but usually compromises of at least two central parts.  

 

First, the party interested in conducting a stress test must decide upon a scenario in which the 

financial institution will be stressed. To decide upon what scenario, one must first decide to 

what degree the institution will be stressed. According to European Banking Authority (“EBA”) 

guidelines, the scenario should be a “severe, but not unlikely”. This has been in some regard 

been interpreted by the Swedish Financial Services Authority (“FSA”) Finansinspektionen as 

corresponding with a tail-risk event of approximately 3% probability. That is an event that is 

expected to take place only 3 years out of a 100 (Finansinspektionen, 2016). When the severity 
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of the scenario is decided upon, one will try to quantify a handful of variables that will represent 

the chosen scenario. This could either be estimating levels for macroeconomic variables, such 

as GDP growth, unemployment and inflation. Or, one might directly assign values to explicit 

corporate variables such as credit losses, asset encumbrance or FX-risk.  

 

Secondly, the calculations themselves need to be conducted. This is usually carried out in one 

out of two ways; 

- Where the bank itself is asked to perform the calculations given a set of predetermined 

scenario parameters, which is referred to as a bottom-up stress test. 

- Where the external party conducting the test is performing the calculations, referred to 

as a top-down. 

When all data is in place, one is able to perform the actual testing, to study what degree of stress 

the financial institution will withstand (Finansinspektionen, 2017). 

 

1.3. Scope of this paper 
 
In recent years, Contingent Convertibles have received a lot of attention as a new solution to 

increase the resiliency of banks. However, the existing literature primarily focuses upon the 

quite difficult practice of pricing this debt issue and institution specific risks. I have not been 

able to find any quantitative research of the system-wide effects of a resolution authority 

utilizing the PONV-trigger in a stressed European banking system. Further as ESMA (2014) 

describes, there are a lot of unknowns surrounding how these instruments would behave in a 

stressed environment. Thus, my aim with this paper is to shed some light upon the risks 

associated with triggering CoCos in a stressed financial system. More specifically, I aim to 

investigate the concerns aired by FSOC in their 2012 letter to congress; the risks of contagion 

among banks when triggering these instruments. Such that I answer the question: when a 

resolution authority aims to save one bank from default, could the cost of writing down that 

asset cause another bank substantial difficulty? 

 

Since the discussion regarding optimal trigger levels for AT1-instruments is still very much an 

active one, it is arguable that the results from this analysis could give some input that might 

help push the discussion forward. What is often debated is the upside of using high triggers in 

comparison to low triggers, and vice versa. However, I have found little literature quantitatively 

testing the systemic risks by studying these different levels. Higher triggers would with high 
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probability result in more AT1 instruments being triggered. But to what degree would this 

difference result in?  

 

To study these questions, I will replicate an artificial stressed European financial system using 

the EBA 2016 stress test as underlying dataset. The dataset is further explained in Section 2 

concerning Data. In order to better mimic the amount of information available to the competent 

authority at any given point, I will employ a semi-quantitative approach temporally 

disaggregating the EBA 2016 stress test from an annual into a monthly frequency. The results 

from the temporal disaggregation can be found in Section 4. I will examine four simulated 

scenarios depicting the European banking systems, the differences between these scenarios can 

be found in Table 1.3.1. The construction of the simulation and assumption made in this study 

can be found in Section 3, and the results of the simulation is analysed in Section 5. The findings 

of this paper are discussed in Section 6, along with my thoughts on future research that could 

help shed more light upon the questions of how CoCos could impact the next banking crisis. 

 

 
Table 1.3.1, showcasing the 4 different sets of parameters under which I will run the simulation 

 

As seen in Table 1.3.1, I will simulate both including and excluding PONV-triggering, as well 

as testing the impact of the high and low trigger levels for these instruments. In line with 

previous research, I denote a low trigger instruments as those with a 5.125 % CET1/RWA 

trigger, and a high trigger as 7.000 % CET1/RWA. 

 

Specific questions: 
 

I. Is there a systemic risk of repercussion of additional triggered AT1 instruments 

when a resolution authority utilizes the PONV trigger of Contingent Convertibles in 

a 3-year modelled stressed scenario? 

II. What is the difference in simulated downside risk between a banking system using 

solely low, respectively high trigger CoCos? 
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2. Data 
 
In this section I present the data that have been used in the analysis. A short introduction is 

given to the EBA 2016 stress test and the EBA methodology employed. A summary of the 

underlying assumptions made in both the baseline and adverse macro-financial scenario 

employed in the EBA 2016 stress test is also presented.  All data used in both the stress test and 

simulation is retrieved through the Market Intelligence platform, maintained by S&P Global. 

 

2.1. EBA 2016 stress test 
 
The AT1-instruments are as stated untested to a high degree and there is no tangible data in 

order to test how these issues will behave in a stressed financial system. Hence, it is required to 

construct a dataset that will represent how the European financial system would behave in a 

stressed scenario. Luckily, that is done by the European Banking Authority (“EBA”) on a 

biannual basis, thus I use the EBA 2016 stress test as underlying dataset for the analysis. 

 

The EBA stress tests are a cooperation between the EBA, the European Central Bank, the 

European Systemic Risk Board, the European Commission and respective national competent 

authority among the participating countries. The process is initialised by the ESRB producing 

a baseline along with an adverse macro-financial scenario. All participating banks are required 

to produce their own estimates at the highest level of consolidation of how the bank would fare 

in both the baseline and the adverse scenario. After submitting their estimates, the relevant 

competent authority quality checks the submitted data. When approved by the relevant 

authority, all data is compiled by the EBA into an aggregated dataset that is made publicly 

available (EBA, 2015 & 2016a).  

 

There are 51 banks participating in the EBA 2016 stress test, including some banks not within 

the European Union, such as the Norwegian bank DNB. The smallest bank by looking at the 

Own Funds definition is OTP Bank (3 416 €M), while the largest is HSBC Holdings (174 345 

€M). It is estimated that the participating banks covers over 70 % of the national banking-

related assets in the member states and Norway (Glover, 2015). A full list of participating banks 

can be found in the appendix (Table A4.1).  
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The stress test dataset used in this paper is extracted from S&P Market Intelligence platform, 

which is a dataset built upon the data supplied by the EBA. The included metrics in the S&P 

dataset within each statement are: 

- Profit and Loss -statement, where the included variables are presented in Section 4.1. 

- Capital calculation, a tabulation of the variables can be found in Table A4.3 in the 

appendix. 

- RWA calculation, where the variables are further explained in Section 4.3.  

The EBA 2016 stress test assumes that the balance sheet is static throughout the period, and 

thus no bank is allowed to take any capital measures throughout the exercise. All assets or 

liabilities that would mature during the exercise are assumed to be replaced with similar 

instruments. Due to this, the stress test does not include any information regarding the changes 

in composition of the balance sheet, as it is assumed to remain constant at the level of 2015-12-

31. This assumption of a static balance sheet is however loosened in this study, as AT1-

instruments are being subject for possible full write down. Further, banks are assumed to 

maintain the same business mix throughout the period, and P&L assumptions should be made 

under the constraint of zero growth (EBA, 2016a). All values are reported on an annual basis, 

where the assumed starting date is 2015-12-31. 

 

Although the EBA 2016 stress test is not initially designed to suit the purpose of temporal 

disaggregation into monthly observations, it is arguably the most robust test of its kind 

conducted on European banks. The banks make their own estimates, which is then reviewed by 

the relevant competent authority. Assuming that banks themselves are in the best position to 

estimate how the business is affected by the scenarios presented, I find difficult to argue that I 

could produce a test better depicting the reality of each individual bank. Thus, I will use the 

EBA 2016 stress test as underlying dataset, which will be temporally disaggregated.  

 

2.2. ESRB Macro-financial scenario 
 
In the adverse macro-financial scenario put forward in 2016, the general board of the ESRB 

states the four most material risks to the EU financial sector as being: 

1. “an abrupt reversal of compressed global risk premia, amplified by low secondary 

market liquidity;  
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2. weak profitability prospects for banks and insurers in a low nominal growth 

environment, amid incomplete balance sheet adjustments;  
3. rising of debt sustainability concerns in the public and non-financial private sectors, 

amid low nominal growth;  
4. prospective stress in a rapidly growing shadow banking sector, amplified by spillover 

and liquidity risk. “ 

Then it is stated that the initial systemic risk (number one in the table above) will materialize 

through investors opting for short-term fixed income securities instead of long-term 

instruments. Thus, causing US long-term risk-free rate to rise and along with it risk premia 

across all financial assets rises as well. As stated above, this effect will be amplified by the low 

secondary market liquidity in the adverse scenario. This initial shock would then lead to 

weakening demand in the domestic EU markets, decline in property prices, widening of 

sovereign credit spreads along with a sell-off in the shadow banking sector; in turn amplifying 

the shocks to financial asset prices in the EU (ESRB, 2016).  

 

The temporal disaggregation of the EBA 2016 Stress test will be performed with the mentioned 

scenario in mind, which can be found in its full length in the original ESRB document from 

2016. The specific assumptions and methods employed are showcased in section 4, along with 

the results of the disaggregation.  

 
 

3. Method 
 

In this section I present how the specific research questions presented in Section 1.3 will be 

answered. The underlying assumptions made in this paper are presented, along with a 

justification of them. A short summary and motivation of the stress test augmentation is 

demonstrated, although more thoroughly discussed in Section 2 and 4. From those assumptions 

the construction of the simulation is then explained in Section 3.2. 

 

My ambition is to study associated risks for an FSA to utilize the PONV trigger. Since there is 

a very limited amount of data to study PONV triggering, I have to model a scenario covering a 

period when it is assumed for an FSA to trigger the CoCos for one or more banks as discussed 

above. As mentioned in Section 2, the EBA 2016 stress test is unfortunately based upon 
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reported annual values. In a stressed scenario, where a financial institution is failing or likely 

to fail, a FSA would arguably not evaluate the resilience of an institution based upon last year’s 

financial results. At such a time this information would probably be considered obsolete. Thus, 

it seems required to create a dataset of adequate frequency of how the financial institutions 

would fair in a stressed scenario. To do so I am using the EBA 2016 stress test and creating 

synthetic monthly time-series for relevant variables. This is intended to be viewed as an 

approximated set of information available for resolution authorities throughout the scenario. 

The results of this effort are presented in Section 4. 

 

To actively test the risks associated with triggering CoCos I am using a designed simulation 

based on some additional random parameters, to test if and when an institution’s AT1 

instruments will be triggered, and the repercussion thereof. When discussing AT1 debt in this 

paper I am solely referring to Contingent Convertible bonds that qualify as Additional Tier 1 

capital. 

 
 
3.1. Assumptions 
 
“It can scarcely be denied that the supreme goal of all theory is to make the irreducible basic 

elements as simple and as few as possible without having to surrender the adequate 

representation of a single datum of experience.” 

    -A. Einstein 

 

Or as it is more commonly translated into: Everything should be made as simple as possible, 

but no simpler. This device, as reference to Occam’s razor, is upon which the templated stress 

test is based. I strive to make as few additional assumptions as possible in comparison to those 

made by the bank themselves in the EBA 2016 stress test. With that being said, in order to 

approximately accurately depict reality, some additional assumptions have to be made.  

 

No liquidity risks 

In this study, similar to what is done in the EBA 2016 stress test, I take little to none 

consideration to liquidity risks. I do acknowledge the fact that one of the absolute main drivers 

of the 2008 great financial crisis was a shortage of liquidity in the market, thus making 

institutions unable to pay debt issues. Furthermore, triggering AT1 instruments would create a 

gain for the triggered bank in accounting terms. But since no money is changing hands at the 
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event of the triggering, there are little to no gain of liquidity for the triggered bank. There could 

rather be the opposite, that triggering an initial AT1 could result in further liquidity dry-up in 

the secondary markets. Although, this question needs further investigation to draw any 

conclusions of AT1 instruments impact on liquidity in a financial crisis. However, in this paper, 

liquidity risks are taken into consideration in the temporal disaggregation of the Profit and Loss-

statement, as the ESRB scenario for the 2016 EBA stress test mentions draining secondary 

liquidity as a catalyst in the adverse scenario.  

 

No CDS for the AT1 instruments 

I assume that there are no Credit Default Swaps (“CDS”) held, nor issued, by any actor that 

specifically covers the AT1-instruments. A CDS is designed as a form of insurance of extreme 

loss events. This could result in that a bank holding a triggered CoCo getting a pay-out from 

the CDS. Thus, including the possibility of purchasing CDSs would transfer some of the 

financial risk to the insurance industry which is issuing these types of products. This is similar 

to what happened to AIG in the financial crisis of 2008, where CDSs covered the collateral debt 

obligations of retail mortgage backed securities (McDonald, 2015). However, since I am 

studying the risks associated within the European banking system, I want to limit the impact of 

external actors and thus assuming that there are no AT1 specific CDSs. 

 

AT1 loss absorption mechanism is solely full write-downs 

I assume that all CoCos for all the European banks issued have a contingent write-down loss 

absorption mechanism if triggered. Greene (2016) indicate that approximately 64 % of globally 

sampled CRDIV eligible AT1 instruments have a write-down mechanism. Nordal & Stefano 

(2014) find similar estimates of approximately 63 % of the issues as having some sort of write 

down mechanism in the European market. As previously discussed, the two main absorption 

mechanisms for CoCos are write-down and equity-conversion. There are similar risks 

associated with the equity-conversion CoCos in comparison to the write-down issues, foremost 

the risk of the so-called “Death Spiral” as described by De Spiegeleer & Schoutens (2013). 

They argue that investors who dynamically hedge their positions of AT1 instruments could 

artificially put pressure on the share price that in turn could create downward spiral in a severe 

economic scenario. This however would practically be very hard to estimate the impact of, not 

to mention that there are no empirical data to rely upon. Thus, I choose to assume that all AT1 

instruments in the analysis have a full write-down absorption mechanism. This is consistent 
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with what Avdjiev et al. (2013) found, that among the CoCos with write-down feature; full 

write-down is the most common. 

 

AT1 instruments are not replaced throughout the exercise 

Contrary to the underlying assumption in the EBA 2016 stress test of a static balance sheet, I 

assume that the AT1 instruments will not be replaced throughout the scenario. If an institution’s 

CoCos would be triggered, the same institution could not issue the same debt instrument as it 

would instantly be triggered since the trigger-level is already breached. Similarly, I assume that 

if a bank owns AT1 instruments these would also be eradicated from the balance sheet if 

triggered by the same logic. 

 

3.2. Simulation  
 
In order to study the systemic risks associated with CoCo triggering, I am employing a 

simulation constructed by using some uniformly distributed randomized parameters. The 

simulation is constructed in the statistical program R. Beyond tidyverse and dplyr, no other 

specified packages were used. I run four separate simulations; two with, and two without PONV 

triggering. In both of the cases described I will study the impact using both exclusively low and 

high trigger CoCos. Below I describe how the simulation is constructed and motivate the 

rationale behind chosen parameters. A brief summary of the dynamic inner workings is 

presented in the end of this section accompanied with a simplified illustration.  

 

In the simulated scenarios allowing for PONV, a randomly selected bank of the sample act as 

the initial bank being subject to the PONV triggering. This implies that I assume that AT1-

instruments in most cases will be triggered above mechanical triggers, however as De 

Spiegeleer et al. (2018) argues there is a substantial probability that CoCos will be triggered by 

a resolution authority rather than mechanical triggers in a financial crisis.  

 

In the simulation there are no limits as to which banks that could initially be the subject of 

PONV intervention. This is primarily due to the limited literature and absence of empirical 

evidence of what could be considered a reasonable region for PONV intervention. It is arguably 

unreasonable that Nordea/Swedbank will be subject of PONV-triggering. However, it is not 

impossible. In the BRRD (Article 32, paragraph 4 (a)), an institution may be deemed failing or 

likely to fail if it can be considered at risk of infringe the requirements for continuing 
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authorisation in such way that it would justify a competent authority to withdraw the 

authorisation. This could allow a competent authority to employ their PONV capabilities. 

Although this outcome is fairly improbable, especially when considering that there must be no 

other viable course of action as stated in Article 59, paragraph 4 (b) of the BRRD (EU BRRD, 

2014). The initial PONV trigger will take place at a randomized period, denoted as t.  

 

In the simulation I assume that 40% of the AT1 instruments emitted are held by other banks. 

Greene (2016) argues in a working paper that approximately 24 % of CoCos issued between 

2013-2015 is bought by banks. However, Greene only studies what he estimates to be around 

15 % of CoCo issuance during that period. His sample is based upon issuers from the following 

countries with accompanying weight; 23% China, 30% Eurozone, 14% Switzerland, 17% U.K. 

and 17% from other countries. Due to the limited sample and time elapsed since, I argue that it 

is not unreasonable to test a model that assumes bank ownership of 40%. Although being higher 

than what is previously estimated, there could be some contagion of defaults of smaller actors 

that banks hold a financial interest within. Which in turn could give rise to a secondary effect 

impacting the banking sector. Further it is unclear at what degree of consolidation was 

examined in the paper by Greene, as there are some differences in financial reporting on bank-

specific or a more consolidated level. For example, one bank might define an asset management 

branch as a subsidiary, and another might not. As stated in the Section 2.1, the EBA 2016 stress 

test is conducted on the highest level of consolidation. 

 

The concentration of ownership of these AT1 instruments is assumed to be 6 banks. This can 

be regarded as a somewhat arbitrary parameter as the assumed concentration would directly 

impact the dilution of ownership, and thus impact the amount that each institution has to write 

down. In comparison to capital held, each bank will at most be able to hold 25 % of CET1 of 

any other individual bank’s emitted AT1-instruments, in accordance with the at that time 

current regulation regarding large exposures (EBA, 2016b). However, studying Table A4.1 in 

the appendix, it is clear that no constellation of AT1-holders would come close to this limit. 

From the discussion above, I assume that 40 % of all emitted AT1-instruments are purchased 

by banks in the sample. 

 

I do not have access to an adequate amount of data to create a reliable dataset of crossholdings 

of AT1s among banks, thus this will also be randomized. Distribution within the randomised 

ownership pool is distributed using market RWA as controlling variable, as shown in equation 
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1. I argue that market RWA could be considered a good estimator of CoCo ownership due to 

how the metric is calculated. The basic components of a simple RWA calculation are risk-

factors and nominal exposure value. The risk-factors give an indication of risk-inclination of 

the firm regarding marketable securities. Due the subordination and design of the CoCo, the 

instrument should be rendered as fairly risky. The nominal exposure component gives an 

indication of the firm’s portfolio size.  

 

AT1	held	by	bank	𝑖	at	period	𝑡 = 	𝑋7 	= 𝐴𝑇1 − 𝑡𝑟𝑖𝑔𝑔𝑒𝑟𝑒𝑑?
𝑚𝑅𝑊𝐴7?

∑ 𝑚𝑅𝑊𝐴7?D
7EF

																							[1] 

 

The simulation is then constructed as the following. When the initial trigger occurs at period t, 

all banks simulated to hold the AT1 instruments will experience their respective capital levels 

decrease with 𝑋7. When an instrument accounted as an asset is written down on a bank’s balance 

sheet it will be treated as a write-down of an asset of value 𝑋7. This will be accounted as a loss 

on the income statement by 𝑋7, as I assume no CDS insurance for the security. Hence, this will 

reduce net-income by 𝑋7, similarly it will reduce retained earnings by the same amount. A 

decrease in retained earnings as an entry on the capital calculation will reduce regulatory 

capital, or CET1, by 𝑋7. The bank that is initially triggered will by similar logic experience 

CET1 levels increase by ∑𝑋7 as a write down of debt is accounted as a form of income in the 

Profit-and-Loss statement. According to Article 54.4.c in the CRR (EU CRR, 2013) the 

principal write-down should occur without delay but no later than in one month. I assume that 

all banks write down their AT1-instruments within the same month as triggering occurs, 

allowing for a series of triggers to take place during the same month.  

 

A value is specified for when every respective bank’s CoCos are assumed to be mechanically 

triggered, denoted as L.  If any of the banks’ CET1 level will fall below L at period t, I simulate 

a similar trigger for those institutions’ AT1 instruments. This procedure is then looped till there 

are none banks that additionally will experience CET1 levels below L, at period t. The timeline 

then progresses to test for all periods after initial period t if there are any banks that will see 

their CET1-ratio fall below L. If so, these banks’ AT1 will be triggered and repeat the process 

explained above. Each simulation is iterated 10000 times. The simulation then stores the lowest 

measured CET1-ratio for every bank for every period. In the simulation without PONV-

triggering, an initial randomized bank is not PONV-triggered. As stated in Section 1.3, L will 

take the values of 5.125% and 7.000%. 
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Diagram 3.2.1, illustration over how the simulation works. To the left is the illustration of the simulation where 

PONV-triggering is included, and the illustration to the right is the simulation where no PONV-trigger takes 

place. 

 

To give a brief summary of the simulation with PONV-triggering; A random bank is subject to 

PONV-triggering at random time t, and then the ownership pool of 6 banks is randomly selected 

among the banks not being triggered at period t. All effects of triggering within period t are 

examined, until no additional bank falls below the mechanical trigger level L. The process is 

then iterated for period t+1; examining if any bank falls below L, and if so, how the rest of the 

banks are affected by the write down. This is iterated until t = 201812, which is the last period 

in the aggregated dataset. A simplified illustration of the proceedings can be found in Diagram 

3.2.1. The procedure is similar in the simulation where PONV-triggering is not included, with 

the evident difference that no bank is being subject for PONV-triggering at time t. 
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4. Stress test augmentation 
 

In this section I present the assumption made and the results rendered from the temporal 

disaggregation of the EBA 2016 stress test, from a reported annual frequency into an estimated 

monthly frequency. As with any assumptions, I am aware of that the ones made in the stress 

test augmentation can be considered debatable. My aim is to make as few additional 

assumptions as possible, compared to the ones made in the EBA 2016 stress test. However, in 

the temporal disaggregation some supplementary assumptions have to be made in regard to how 

the monthly series are distributed, and those made are motivated in the sections below. 
 

There is some research focused on macro-financial stress testing; one of the more robust 

frameworks among them is published by the International Monetary Fund titled Macrofinancial 

Stress Testing—Principles and Practices, and written by Oura & Schumacher (2012). But this 

publication, similar to other papers examined on this issue, has a limited applicability on the 

process of temporal disaggregation. Throughout the disaggregation, I have especially taken 

inspiration from the mentioned IMF paper, the EBA methodological note (2016a) and the 

ESRB description of the adverse scenario (2016). I want to state my case that this augmentation 

is not the main focus of this paper. Instead the focus lays upon testing the structural risks with 

the hybrid capital issues, while the disaggregated stress test helps us to more accurately do so. 
 

4.1. Income statement 
 

Interest Income 

 
Graph 4.1.1, each line represents a bank’s estimated monthly value for Interest Income, based upon the annual 

reported values in the EBA 2016 stress test. 
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I have distributed the annual changes using a weighted index for the interest income from the 

largest 8 public financial institutions in the US during the period Q2 2008 to Q2 2011. In order 

to fit the series properly I have employed an iterative algorithm that would add exponential 

weights to the indexed series on an annual basis, depending on fit in comparison to the annual 

values reported in EBA 2016 stress test. The algorithm repeatedly tested series fit, if not 

satisfactory the weight increased by an incremental amount. The maximum tolerance for fit in 

this instance was half of a percentage in comparison to the reported annual sum. Studying graph 

4.1.1 above I argue that this approach fitted the data fairly well, in that sense that there seem 

not to be any inexplicable series with regard to the underlying data and scenario.  
 

Interest Expense 
In the scenario constructed by the ESRB, it is stated that in the adverse scenario investor 

preferences will shift from holding long-term fixed income securities towards more short-term 

paper. Thus, increasing US long-term risk-free rates and thereby risk premia across all financial 

asset classes (ESRB, 2016). Disaggregating the data, I assume that the interest rate shock will 

quite rapidly increase interest expenses during 201601-201604. Looking at overnight LIBOR 

(USD) between 2Q 2008 to 2Q 2011, a similar pattern of an initial spike is notable, and then 

quite unchanged. Although this can be attributed to liquidity restraints, it is arguable that it can 

give some indication of how interest expenses could initially behave in a stressed scenario 

(FRBSF, 2009).  

 
Graph 4.1.2, each line represents a bank’s estimated monthly value for Interest Expense, based upon the annual 

reported values in the EBA 2016 stress test. 
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In the estimated series we can see how the scenario discussed above is incorporated. Initially 

the interest expense grows more rapidly during the initial four months of 2016, as reference to 

the shift in interest rates and increase in the US long-term rate. Then in the subsequent months 

the change shifts towards a more stabilised rate in most cases. I have employed a similar 

algorithm to the one discussed in Interest income-section above and have had a tolerance for 

the fit of 0.5 % deviation from the reported annual value.  

 

In Graph 4.1.2 there are however two notable outliers that the estimated series seems to fit fairly 

poorly. These are Commerzbank AG and Landesbank Baden-Württemberg. In these cases, the 

high relative change in interest expense lead to that the algorithm added weight that were 

substantially higher than the indexed value. Leading to the weights impacting the 

disaggregation much more than the indexed series.  

 

Dividend Income 

In the methodological note, EBA (2016a) states that dividends should be equal to the average 

dividend income of the two years with the smallest value occurring in the period 2011-2015. If 

this calculated average is higher than the reported value of 2015, then the reported value of 

2015 should be used. Thus, the participating banks state that dividend income will remain 

constant throughout the three-year period. I assume that this figure will be monthly distributed 

by an equal amount for each month. 

 

Net Fee and Commission income 

In the EBA (2016a) methodological note it is stated that net fee and commission income has to 

remain constant throughout the scenario, at a level equal to the average of the two years of the 

smallest ratio compared to net income that occurred in the last five years. However, I argue that 

net fee and commission income will not be equally distributed throughout each year. Looking 

at data from SNL in Graph 4.1.3 regarding closed transactions during the period 2012-01-01 to 

2015-12-31, we can see some monthly trends. Primarily it is notable that closed transactions 

are at their highest in the mid and latter months of the year. Assuming that the bank is paid at 

closing date, I choose to distribute income from net fee and commission accordingly. Since the 

disaggregation is mathematically constructed as a monthly distribution of the reported 

annualised value, the aggregated sum of all monthly entries equals the reported values.  
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Graph 4.1.3, distribution of Net Fee and Commission income per month. 

 
Gain/Loss on financial assets held for trading 

Collectively the banks assume in the EBA 2016 stress test that they realize a loss of 

approximately mEUR 37679 during year one in the adverse scenario, and gain mEUR 22708 

during year 2 and 3 respectively. Studying Graph 4.1.4 below, it seems acceptable to assume 

that banks initially in 2016 will realize substantial losses in their trading books as a result of the 

unexpected system-wide shock to the financial sector described in the scenario. In year 2017 

and 2018 I however assume that gains or losses on financial assets and liabilities held for trading 

will remain constant for each month, as I find it very difficult to forecast trading gains on a 

monthly basis. 

 

 
Graph 4.1.4, each line represents a bank’s reported annual values for Gain/Loss on financial assets held for 

trading, in the EBA 2016 stress test. 
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Graph 4.1.5, each line represents a bank’s augmented monthly values during 2016 for Gain/Loss on financial 

assets held for trading, in the EBA 2016 stress test. 

 

In Graph 4.1.5 we can study the gains and losses on financial assets held for trading for each 

period. As stated in the ESRB scenario (2016), the initial shock leads to a sharp increase in 

volatility in the short term as well as a shock to EU financial asset prices. I assume that the 

banks initially will be hit more severely from this, and then as time progresses the institutions 

will find strategies to navigate the markets and return to a constant value for the gains and losses 

on financial assets held for trading. The sum of gain or loss for each respective bank for 2016, 

2017 and 2018 is the same in our augmented stress test as the reported values in the EBA 2016 

stress test. 

 

Other operating income 

According to the EBA Methodological note (2016a), all banks’ other operating income is 

capped at the 2015 level. As shown in the graph below, participating banks expect other 

operating income to be quite stationary throughout the three-year adverse scenario. With regard 

to the banks reporting stationary estimates as seen in Graph 4.1.6, this entry will remain 

constant over time. Hence, it is equally distributed for each of the 12 months of the year. For 

those banks reporting incremental changes in this variable, I have disaggregated these series 

using linear interpolation.  
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Graph 4.1.6, each line represents a bank’s reported annual value for Other operating income, in the EBA 2016 

stress test. 

 

Impairment or reversal of impairment 

I assume that the initial impact of the macro-financial chock described will immediately impact 

the assets held for financial trading, since a listed entity on a traded exchange probably 

instantaneously would adjust to the new information available. On the other hand, house-prices 

would probably not substantially drop overnight. As a result, foreclosures would probably be a 

lagged outcome of the sequential deteriorating asset prices. 

 

To illustrate this more slow-moving process I have disaggregated impairments using S-curves 

to fit the annual data, where the derivative forms a bell curve. These have been fitted using an 

optimizing algorithm that adds weights to the curves incline until the difference between the 

reported value and the annualized sum is adequate. The algorithm is specified to maximally 

allow a deviance of 3/100th of a percent. The estimated series can be found in Graph 4.1.7.   
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Graph 4.1.7, each line representing a bank’s estimated monthly value for impairments. The line marked red is 

Commerzbank AG. 

 

Generally, it is of my opinion that this approach fits the data quite well, with one notable 

exception. In the case of Commerzbank AG (marked red) the substantial increase in 

impairments FY2016 implies that the algorithm assumes a very steep curvature. Resulting in a 

very high value for 2016-12 since the aggregated annual sum must be approximately equal to 

the reported value. Considering that the reported value for FY2017 is substantially lower than 

that of the previous year, the estimated decrease in impairments for FY2017 is substantial as 

well. This eventually results in another sharp increase in impairments for FY2018, which might 

not be realistic. The residential property prices and GDP in Germany increases in 2018 in the 

ESRB adverse scenario (ESRB, 2016). 64.6 % of their lending is to German customers, I see 

little evidence that this would be an accurate depiction of reality (Commerzbank, 2016). 

 

With this in mind, I will however not alter this series in any other way. I advocate a homogenous 

and methodical approach throughout the disaggregation, in order to make all debatable 

shortcomings transparent. As stated, my aim with this paper is to test for systemic risks with 

regard to AT1-instruments, not necessarily to create a scientific methodology to temporally 

disaggregate estimated stress-test data.  
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Other operating income and expenses not listed above 

In some regards, this entry can be interpreted as a residual sum where not abovementioned 

revenues and costs are booked. This makes it more difficult to adequately distribute this sum 

over the course of a year. The EBA methodological note (2016a) states that total operating 

expenses cannot fall under the 2015 value for the bank. Studying Graph 4.1.8 below we can 

however note that the vast majority of the banks seems to report quite static values for this 

entry. Due to simplicity I have used linear interpolation to disaggregate the annual values. 

Doing so creates no change for the banks reporting static values but allows us to homogenously 

redistribute monthly changes among banks that report annual changes for this entry.  

 

 
Graph 4.1.8, each line represents a bank’s reported annual value for Other operating income not listed above, 

in the EBA 2016 stress test. 

 

Tax 

According to the EBA methodological note (2016a) banks are required to use a tax rate of 30%. 

Since tax rate is most commonly calculated by an annual basis, I will distribute this entry 

accordingly. 
 

Net Income 

According to the EBA methodological note (2016a) net interest income, as interest income 

minus interest expense, cannot be higher than the 2015 reported value. In two instances this 

however was the case; for Deutsche Bank and Criteria Caixa. Thus, the net income has been 

adjusted on a monthly basis for the years that this has been the case, in compliance with the 

EBA methodological note. 
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The results from each of the entries above are summed, which is the estimate of net income 

for each month for every respective bank. The accuracy of fit between the aggregated 

monthly estimates and the initially reported annual values are to be found in Table 4.1 in the 

appendix. With the discussable exceptions of NRW.Bank and Belfius Banque I do argue that 

the differences can be considered small.  

 

 

4.2. Regulatory Capital calculation 
 
A 1.2 – Retained Earnings 

Retained earnings will by default be the ingoing value of last period plus the net result for the 

given period. Thus, this entry will depend upon the net income (loss) of the bank that is obtained 

from the Profit and Loss calculation mentioned above. 

 

 
Graph 4.2.1, each line represents a bank’s estimated monthly value for Retained Earnings in the capital 

calculation. The bank reporting negative retained earnings of approximately -24000 between 201701 – 201812 

is The Royal Bank of Scotland Group Public Limited Company. 
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A 1.21 – Transitional Adjustments 

Adjustments due to implementation scheduling of the BASEL III and CRR/CRDIV accords. 

Implementation of BASEL III was conducted in separate stages in order to allow banks to adjust 

to the new regulation. Regulators thus allowed banks a period of time to adjust their operations 

to become compliant with the new regulation during this transition period. Hence, this value 

can be argued to have limited impact on the underlying resiliency of the institutions, since it 

can be viewed as more of an adjustment in accounting. In this exercise this entry will be 

disregarded and thus closer studying intrinsic resiliency within the system rather than 

accounting resiliency. Further including this value would result in notable jumps in the 

CET1/RWA graphs, and thus yield a result somewhat more difficult to interpret (EU CRDIV, 

2013). 
 

Other entries in the Capital calculation 
 

   
Graph 4.2.2, displays month-over-month changes for each bank in entries A 1.6 and A 1.9 in the 

capital calculation, along with an aggregated series of all other entries in the capital calculation on a 

month-over-month basis. 
 

All other entries in the regulatory capital calculation have been lumped together and 

disaggregated by linear relationships, as I have limited base to argue for any other type of 

disaggregation. The full list of these lumped entries can be found in the appendix, Table A4.3, 

and results of this are shown above in Graph 4.2.2. The series for Minority interest given in 

recognition in CET1 and DTAs that rely on future profitability are separately displayed as these 

entries were shown to have larger impact in the CET1 capital than the other series studied. 

Minority interest given recognition in CET1 refers to the institution having to deduct holdings 

of CET1-instruments from other financial sector entities (Art 36, EU CRR, 2013). DTAs and 

DTLs refer to Deferred Tax Assets and Deferred tax Liabilities, and this post is intended to 

allow banks to adjust their netting between DTAs and DTLs (Art 38, EU CRR, 2013). 
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A 2.1 Additional Tier 1 instruments 

This entry represents the AT1 instruments, which is assumed to equal the amount of Contingent 

Convertible Bonds. In the EBA 2016 stress test this entry is assumed to be unchanged while no 

accounting triggers are breached throughout the stressed scenario. Since I assume full 

conversion of all CoCos given triggering, this entry will either be that of held AT1 instruments 

at 2015-12-31, or 0. 
 

4.3. Risk weighted assets 
 
The Risk Weighted Assets, or RWA, is a measurement of how risky the assets held are. 

Simplified it is a calculation composed of the face value of an asset multiplied by a risk-weight. 

Thereby an indication of how much capital a bank should maintain in order to hold said asset 

on its balance sheet. A riskier asset would have a higher risk weight and vice versa. CET1/RWA 

is thus a measurement of how much capital a financial institution holds with regard to how risky 

the financial institution is. For example, deposits held at central banks in developed countries 

has a risk weight of 0. Other assets will depend on the asset quality for the risk weight, e.g. 

corporate bonds which differs depending on the credit rating for said exposure under the 

standardized approach (BIS, 2017). 
 

There are two different approaches in determining risk weights, the most straightforward is 

denoted as the Standardized approach (“ST”), the other as Internal risk-based approach 

(“IRB”). The ST is based upon an a priori determined framework for classifying assets in 

“buckets”, with each bucket carrying its own risk weight. The IRB-approach is instead based 

upon banks own calculation of associated risks of a certain asset. The calculation is in its 

simplest form based upon three measures for an exposure: 

- Probability of default (“PD”) 

- Exposure at default (“EAD”) 

- Loss given default (“LGD) 

Where default is defined according to Article 178 of CRDIV (Hull, 2015). 
 

Studying the dataset from the EBA 2016 Stress Test we can however note that some banks 

report changes in their RWA. This could constitute a discussion on its own, as the RWA 

calculation should theoretically be based on through-the-cycle risk weights. E.g. PD is the 

probability of an asset defaulting throughout both good and bad economic conditions, and thus 

should be consistent throughout a stressed scenario as well. Keeping in mind that the balance 
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sheet is static throughout the exercise the only explanation for the changes in RWA must be 

that the risk-weights change through reparameterization of internal models 

(Finansinspektionen, 2018). One explanation is that the EBA methodology for the 2016 states 

that Value-at-Risk (“VaR”) should be employed for estimating market risk during the baseline 

scenario. However, Stressed Value-at-Risk (“SVaR”) should be used in the adverse scenario, 

which should alter the estimated RWA between 2015 and 2016 (EBA, 2016a). 
 

The financial institutions can make use of hundreds of different models in estimating risks 

associated, Société Générale for example internally employs 72 distinct models for calculating 

LGD depending on counterparty and 35 models to estimate PD among only wholesale clients. 

(Société Générale, 2016). Since these models are internal and kept confidential, I find it quite 

difficult to accurately approximate model estimates. Hence, I will employ linear interpolation 

to temporally disaggregate this data. Although this is a substantial simplification, I argue that it 

is the simplification that is the least controversial. Especially since I have no adequate historical 

series to base our disaggregation upon. The RWA framework was heavily reworked in the 

BASEL III and thus the comparability to events preceding this introduction is limited. Graphs 

for the disaggregation for RWA of Credit Risk, Market Risk and Operational Risk can be found 

in appendix Graph A2.1, Graph A2.2 and Graph A2.3. In Graph 4.3.1 below the estimated 

series for total Risk Weighted Assets is displayed. 

 

 
Graph 4.3.1, each line represents a bank’s estimated monthly value for total Risk Weighted Assets. The sole 

bank with RWA above 1 tEUR is HSBC Holdings. 
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5. Simulation results 
 
In this section I present some of the more interesting findings from the simulations, along with 

an interpretation of all the results found in regard to the specific research questions stated in 

Section 1.3. The full set of graphs from the results can be found in Appendix A.2 and A.3. As 

I am studying risks associated with CoCos, all series displayed in the results from the simulation 

are the minimum estimated CET1-ratio, for each given period. Thus, showcasing the worst-

case outcome, from 10000 iterations of the simulation, for each given bank and period. This 

allows me to study systemic risks, while also enabling to identify individual banks that could 

face relatively more distress. Although, in some cases, the differences between the series are 

barely visible in the graphs presented due to incremental changes in CET1/RWA. 
 

In the graphs found in Appendix A.2 and Appendix A.3 we can study the differences between 

the simulated scenarios. As we can see when introducing the possibility for FSA’s to employ 

the PONV-option, the lowest point of the CET1 ratio seems to in most cases be lower or at the 

same level compared to the No-PONV scenario. The rationale behind this would simply be that 

triggering a bank using the PONV that else would not have had their debt triggered in the 

scenario, introduces a loss for the other banks that else would not have existed. From this simple 

mathematical standpoint, the series for the simulation allowing PONV triggering should be at 

the same level or lower for the simulation where PONV triggering is not allowed. However, 

two notable exceptions identified are Barclays and Deutsche bank. Studying the results from 

the simulated scenario allowing for PONV-triggering found in Graph 5.1 below, we can see 

some of the benefits of CoCo triggering in the cases of Deutsche Bank and Barclays. In the 

simulation with 7 % trigger-level we can see that these banks will experience their AT1 

instruments being triggered, and thus recapitalising the banks above the CET1/RWA ratio that 

they would have in the simulation with 5%-triggers.  
 

 
Graph 5.1, Results from simulation with PONV-triggering. Displaying the lowest measured CET1-ratio 
for each period for Barclays and Deutsche Bank. The series denoted as “EBA” is the static scenario 
from the disaggregated EBA 2016 stress test. 
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Graph 5.2, Results from simulation with PONV-triggering. Displaying the lowest measured CET1-ratio 
for each period for BNP Paribas, HSBC, Lloyds and Société Générale. 
 

The simulated outcomes where the difference from the static EBA case is most evident should 

be those iterations where institutions having issued more AT1-debt where initially PONV-

triggered. As seen in Table A4.1 in the appendix, these banks primarily include; HSBC 

Holdings, Barclays, Lloyds, Société Générale, BNP Paribas and Deutsche Bank. CET1-capital 

ratios for said banks are presented in Graph 5.2 and 5.1. In those graphs there are some findings 

that could be considered troublesome. Both Deutsche Bank and Barclays have fairly low 

capitalisation in comparison to other banks, and therefore more often breach the trigger level 

of 7% CET1/RWA. This is the rationale behind the concern aired by the FSOC in their 2012 

letter to congress. A bail-in implies that some actor within the system must be the one paying 

for the recapitalisation. The risk being that a secondary bank pays for one bank’s bail-in, and 

then as time progresses a third bank has to bail-in the secondary bank. The risk with this is 

amplified when the banks in this chain are of larger size and of higher structural importance. 

However, studying the results from the simulation there are little evidence found that this could 

have widespread systemic effects. 
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Graph 5.3, Results from simulation with PONV-triggering. Displaying the lowest measured CET1-ratio 
for each period for DekaBank and N.V. Bank Nederlandse Gemeenten. The series denoted as “EBA” is 
the static scenario from the disaggregated EBA 2016 stress test. 
 

What is especially evident in Graph 5.3 above is that firms with a higher degree of RWA from 

market risks compared to CET1 capital will be more affected by the write down of the AT1 

instruments counted as assets, as implied by the simulation design. Looking at Table A4.1 in 

the appendix this ratio is presented along with CET1 capital held. For example, studying 

DekaBank it is notable that the CET1/RWA ratio can be largely affected for this bank by the 

write down of AT1 assets held, due to its comparably large amount of market RWA. On the 

contrary side of this spectrum is N.V. Bank Nederlandse Gemeenten which accounts for no 

market RWA thus holding no risk-weighted marketable securities, is not being affected by write 

down of AT1 assets at all. 

 

The EBA 2016 stress test does not contain any pass-or-fail limit, which renders it difficult to 

state if any bank would fail the test as a result of a dynamic environment of AT1-instruments. 

Further, while the CET1-ratio being a good indicator of risk of default, it is very difficult to say 

at what general point an institution is considered as failing. With those limitations in mind, I 

argue that the inclusion of write-downs of AT1-instruments does not seem to induce any 

widespread systemic risks of contagion to stressed European banking sector. Neither when 

including the PONV, nor when not. No chart in Appendix A.2 or A.3 displays any signs of 

CET1/RWA sharply decreasing as a result of the write-down of AT1-instruments. For example, 

Banca Monte dei Paschi di Sienna would not be much worse off in any the simulated dynamic 

scenarios. As evident in Table A4.1 in the appendix, the bank would neither be much affected 

in an upward direction as a result of the write down of their own AT1-instruments, as the 

amount of AT1-instruments issued only commensurate 2.6 % of the CET1-capital held.  
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Studying the differences between 7% and 5.125% trigger level, we can see evidence of what is 

discussed in Section 1.1 and 1.3, that much fewer contingent events take place when the trigger 

is set at the lower level, as expected. However, both in the 5.125% and the 7% case the systemic 

risks to the European banking sector in these simulated scenarios seem to be fairly limited. As 

previously discussed, the higher trigger level of 7% allows for some banks in the simulation to 

have higher CET1-ratios in comparison to the simulation using 5.125% triggers. However, I 

only study the risks associated, and thus can from these results not say much regarding what 

trigger level would result in the best outcome. I can only state that the systemic risks of 

contagion seem to be limited for either trigger level.  

 

6. Discussion 
 
The purpose of this paper was to examine what systemic risks that might be present using 

CoCos in a stressed European financial system. From that, also to evaluate any differences in 

systemic risk caused, between low and high trigger CoCos. To replicate an artificial stressed 

European financial system, I have based my analysis upon the EBA 2016 stress test. In order 

to better mimic the amount of information available to the competent authority at any given 

point, I have employed a semi-quantitative approach temporally disaggregating the EBA 2016 

stress test into a frequency of months. In order to simulate the dynamic interaction among banks 

introduced by the CoCo triggering, I have constructed a simulation that is based upon random 

parameters to adequately test the possibilities of outcomes within this dynamic system.  The 

results show that introducing the possibility of CoCo triggering in an artificial stressed 

European financial system yields no adherent structural risks regarding solvency. It is shown 

that the design and trigger type of the AT1 eligible instruments have some effect upon how the 

system is impacted. As previously widely conceived, higher trigger-levels for CoCos yield 

more instruments being triggered, and thus result in the probable worse outcome being more 

severe. 

 

Studying the results, I have shown that there are limited structural risks when studying 

solvency, both when simulating using low and high trigger CoCos. However, in the current 

field of research more focus lays upon what trigger level that would be optimal, both regarding 

the mechanical and the discretionary PONV trigger. By showing that there is limited added 

structural risk using a trigger of 7 % CET1/RWA, I find more reason to stand behind Posch et 

al. (2018) and other authors arguing for higher mechanical trigger levels. With the argument 
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that the contingent event should take place before the bank is running a substantial risk of 

default. However, what is not studied in this paper is the risk of a bank run that could be 

precipitated by singling out a sole institution running at risk of insolvency.  

 

In this paper I have tried to temporally disaggregate the EBA 2016 Stress Test, which to my 

knowledge has never been done before. It is possible to conceive why, since all additional 

assumptions made to those originally made by EBA must be viewed as extrapolative. 

Throughout the paper I have been transparent with all assumptions made, in order to make all 

debatable shortcomings detectable. The dataset used to carry out the simulation is probably not 

as robust as it optimally could. However, I argue that it is about as robust as possible. I cannot 

find any other viable alternative as underlying dataset to test how these instruments would 

perform in a stressed European financial system. Creating a new stress test from the ground up 

would force me to estimate some aggregated approximate of how all internal models employed 

by the participating banks would work. In my opinion, this would be more extrapolative than 

the disaggregation carried out in this paper. As a solution, I appeal that EBA in the future should 

publish results from the EU-wide stress tests on a quarterly basis. This would open up 

possibilities for researchers to conduct their own studies upon the developments in a stressed 

European financial system, Thus, hopefully widening the fairly limited field of research that is 

quantitative systemic-wide financial resiliency.  

 

As stated in section 3.2 I do not have adequate data to designate actual ownership among the 

banks’ AT1-instruments. Neither within the system, nor between the banks. Although, what 

goes for system-wide ownership we have relied upon earlier research and extrapolated some to 

take height for intermediary assets; should that be through special purpose vehicles, minority 

interest or customers of the bank. The latter type of ownership distribution; ownership of the 

respective AT1-instruments among banks have been approximated by a randomised parameter 

in the simulation. I acknowledge that this simplification is suboptimal in comparison to 

simulating using real ownership data. In future research, conducting a replication study using 

actual ownership data would help to prove the reliability of the results found in this paper. 

 

A stress test is by definition a simplification of reality; the reality of the financial system is far 

more complex and interconnected than what is assumed in the EBA 2016 stress test. Further, 

the simulation carried out in this paper must also be considered a simplification of reality. In 

order to adequately test how a financial system would handle a tougher financial climate, a lot 

of information have to be omitted. Thus, it is inconceivable to state that the results presented in 
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this paper are a manifestation of how the sector would truly be affected given the presented 

scenarios. Nevertheless, I find it arguable that the results presented contribute with a useful 

indication, in a scarce field of research, of how these instruments would behave in a stressed 

European financial sector.  

 

Further, this paper only studies the perceived risks of using CoCos in a stressed European 

financial system. In order to gain a better understanding of how the CoCos would realistically 

impact a system in crisis, it would be fruitful to both study the benefits and risks associated. 

Weighing the advantages and the drawbacks against each other, both regarding trigger level 

and the use of PONV. This would lead the field of research closer to ultimately answering the 

question of what the optimal level for triggering CoCos is. Whether it be using the discretionary 

PONV-option or using mechanical triggers.  

 

In this paper, I have found little evidence of triggering CoCos can have a severely system-wide 

negative effect upon a stressed European financial system, both when including PONV 

triggering and not. It is shown that the mechanical trigger level of the AT1 eligible instruments 

have some effect upon how the system is impacted. Although, neither high, nor low trigger 

CoCos seem to induce any wide-spread systemic risks. 
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Appendix 
 
Appendix A.1 – Glossary and abbreviations 
 
FSA – Financial Supervisory Authority 

The authority that is responsible for financial supervisory in the respective jurisdiction. For 

example, in Sweden it is Finansinspektionen, while in for Germany, Finland and France (among 

others) it is the Single Supervisory Mechanism (“SSM”). Where the SSM is a part of the ECB. 

For the sake of simplicity, we have used the terms FSA and competent authority 

interchangeably throughout. 

 

ECB – European Central Bank 

The central bank for the countries within the European Monetary Union.  

 

EBA – European Banking Authority 

A European agency that has the objective to contribute to financial stability across the European 

Union. The mission of EBA is to reduce regulatory arbitrage by converging national financial 

regulation into the single regulatory and supervisory framework. 

 

ESMA – European Securities and Market Authority 

Similarly to EBA, ESMA is a European agency that safeguards Europe’s financial system by 

enhancing protection of investors and works for stable and orderly financial markets. 

 

ESRB – European Systemic Risk Board 

The ESRB is accountable for the macroprudential oversight of the European Union financial 

system and the prevention of systemic risk. It is the ESRB that decides upon the Macro scenario 

in the EBA Stress Test. 

 

BASEL III 

A framework designed by the Basel Committee for Banking Supervision (“BCBS”), finalised 

in 2010. The initial instalment was introduced in 1988. Although a contested term, the changes 

of BASEL III in 2016-2017 is sometimes denoted as BASEL IV. Through this paper we solely 

look at the BASEL III regulation, although not fully implemented in all regards in the exercise. 
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CoCo – Contingent Convertible Bond 

A hybrid security that initially take the form of debt. Then if a predetermined requirement is 

fulfilled, e.g. if CET1-ratio falls below a certain level or the stock price declines enough, the 

CoCo is triggered. When triggered the issue will transform into what is called the contingent 

event, e.g. it could be written down or converted into shares. 

 

PONV – Point of non-viability 

A so-called trigger that must be included in any hybrid-capital-issue that is recognised as 

regulatory capital. The requirement for use of the point of non-viability is primarily detailed in 

Chapter V in the Bank Recovery and Resolution directive (“BRRD”) (EU BRRD, 2014). The 

PONV implies that the relevant resolution authority can write down or convert the relevant 

hybrid capital (Article 59.2, EU BRRD, 2014) 

 

CET1 – Core Equity Tier 1  

A component of the Tier 1 capital that primarily consists of common stock and accompanying 

entries. 

 

AT1 – Additional Tier 1 

Consists of capital instruments that have no fixed maturity including CoCos and preferred 

shares. 

 

CDS – Credit Default Swap 

A financial derivative that allows an investor to offset their credit risk with that of a secondary 

investor. E.g. if a lender is worried that a borrower is going to default on a loan, the lender could 

buy a CDS to offset that risk. Share some similarities with an insurance policy. 
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Appendix A.2 – Results, with PONV trigger 
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Graph A2.1, displays the results from the simulation allowing for PONV triggering. Displaying the 
lowest measured CET1-ratio for each period for every respective bank. The red line displays the static 
disaggregated stress test case, the green line displays the simulation assuming 5.125 % trigger-level, 
and the blue line is for the simulation where an 7.000 % trigger-level is assumed. 
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Appendix A.3 – Results, without PONV trigger 
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Graph A3.1, displays the results from the simulation without any PONV triggering. Displaying the 
lowest measured CET1-ratio for each period for every respective bank. The red line displays the static 
disaggregated stress test case, the green line displays the simulation assuming 5.125 % trigger-level, 
and the blue line is for the simulation where an 7.000 % trigger-level is assumed. 
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Appendix A.4 – Data and Graphs 
 

Table A4.1 
Participating banks in the EBA 2016 stress test, along with other metrics that help interpret 
the underlying reasons for the results from the presentation. All values are as of 2015-12-31. 
 

 
 

 

Bank name
AT1 issued 
(€M)

Market RWA / 
CET1 (%)

CET1 
(€M)

Erste Group Bank AG 1 36% 11539
Raiffeisen-Landesbanken-Holding GmbH 81 50% 6899
Belfius Banque SA 0 73% 6871
KBC Group NV 1400 31% 13151
Deutsche Bank AG 4627 132% 42621
Commerzbank AG 0 78% 22676
Landesbank Baden-Wurttemberg 0 80% 11807
Bayerische Landesbank 0 53% 8321
Norddeutsche Landesbank Girozentrale 0 54% 7741
Landesbank Hessen-Thuringen Girozentrale 0 64% 7186
DekaBank Deutsche Girozentrale 474 333% 4089
NRW.BANK 0 6% 18110
Volkswagen Financial Services AG 0 53% 12429
Danske Bank 1481 64% 17350
Jyske Bank 0 74% 3805
Nykredit Realkredit 500 49% 7991
Criteria Caixa, S.A.U. 0 43% 13535
Banco Santander S.A. 5504 58% 48099
Banco Bilbao Vizcaya Argentaria S.A. 5101 50% 40415
Banco Popular Espanol S.A. 1250 12% 6536
Banco de Sabadell S.A. 80 8% 8848
BFA Tenedora de Acciones S.A.U. 0 9% 11243
OP Osuuskunta 0 23% 7865
BNP Paribas 5179 41% 68039
Groupe Credit Agricole 4433 19% 69017
Groupe BPCE 0 39% 49834
Societe Generale S.A. 6175 66% 38140
Groupe Credit Mutuel 0 14% 39352
La Banque Postale 800 19% 7643
The Royal Bank of Scotland Group Public Limited Company2734 71% 49687
HSBC Holdings 9356 44% 118963
Barclays Plc 7349 96% 54597
Lloyds Banking Group Plc 7297 19% 38940
OTP Bank Nyrt. 0 61% 2414
Allied Irish Banks plc 494 24% 7633
The Governor and Company of the Bank of Ireland 750 11% 6096
Intesa Sanpaolo S.p.A. 1366 49% 35166
UniCredit S.p.A. 1864 41% 39707
Banca Monte dei Paschi di Siena S.p.A. 210 52% 8044
Banco Popolare - Societa Cooperativa 48 52% 5387
Unione Di Banche Italiane Societa Per Azioni 34 17% 6838
ING Groep N.V. 2061 36% 40688
Cooperatieve Centrale Raiffeisen-Boerenleenbank B.A.1417 21% 24033
ABN AMRO Group N.V. 993 41% 16703
N.V. Bank Nederlandse Gemeenten 424 0% 3362
DNB Bank Group 839 14% 15845
Powszechna Kasa Oszczdnozci Bank Polski SA 0 28% 5360
Nordea Bank - group 2239 36% 23481
Skandinaviska Enskilda Banken - group 1007 56% 11637
Svenska Handelsbanken - group 1049 19% 11049
Swedbank – group 1140 13% 10039

As held at 2015-12-31
Source: EBA 2016 Stress Test, through S&P Market Intelligence platform
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Table A4.2 
Percentage difference between reported values for Net Income in the EBA 2016 Stress Test 
compared to our aggregated estimated monthly values for the same variable. 
 

 
 

Name of Bank 2016 2017 2018
Erste Group Bank AG 0.0% 0.0% 0.0%
Raiffeisen-Landesbanken-Holding GmbH 0.7% 0.3% 0.2%
Belfius Banque SA 0.2% 3.9% 0.1%
KBC Group NV 0.1% 0.1% 0.2%
Deutsche Bank AG 0.4% 0.1% 0.3%
Commerzbank AG 0.1% 0.1% 0.7%
Landesbank Baden-Württemberg 0.5% 2.7% 0.6%
Bayerische Landesbank 0.2% 2.1% 0.5%
Norddeutsche Landesbank Girozentrale 0.7% 2.5% 0.3%
Landesbank Hessen-Thüringen Girozentrale 0.0% 0.2% 0.1%
DekaBank Deutsche Girozentrale 0.3% 0.0% 0.0%
NRW.BANK 3.3% 2.8% 0.6%
Volkswagen Financial Services AG 0.5% 0.2% 0.3%
Danske Bank 1.3% 0.2% 0.4%
Jyske Bank 0.1% 0.5% 0.4%
Nykredit Realkredit 0.1% 0.2% 0.1%
Criteria Caixa, S.A.U. 0.2% 0.9% 2.3%
Banco Santander S.A. 0.2% 0.1% 0.1%
Banco Bilbao Vizcaya Argentaria S.A. 0.2% 0.1% 0.3%
Banco Popular Español S.A. 0.1% 0.5% 0.6%
Banco de Sabadell S.A. 0.6% 0.4% 0.9%
BFA Tenedora de Acciones S.A.U. 0.3% 0.7% 1.1%
OP Osuuskunta 0.2% 0.2% 0.3%
BNP Paribas 0.0% 0.0% 0.1%
Groupe Crédit Agricole 0.5% 0.7% 1.8%
Groupe BPCE 0.1% 0.1% 0.1%
Société Générale S.A. 0.4% 0.3% 0.5%
Groupe Crédit Mutuel 0.1% 0.1% 0.1%
La Banque Postale 0.4% 0.5% 0.8%
The Royal Bank of Scotland Group Public Limited Company 0.7% 0.8% 0.6%
HSBC Holdings 0.1% 0.0% 0.0%
Barclays Plc 0.4% 0.0% 0.9%
Lloyds Banking Group Plc 0.1% 0.8% 0.0%
OTP Bank Nyrt. 0.0% 0.0% 0.0%
Allied Irish Banks plc 0.0% 0.1% 0.0%
The Governor and Company of the Bank of Ireland 0.2% 0.0% 0.1%
Intesa Sanpaolo S.p.A. 0.2% 0.1% 0.0%
UniCredit S.p.A. 0.0% 0.0% 0.1%
Banca Monte dei Paschi di Siena S.p.A. 0.9% 0.2% 0.3%
Banco Popolare - Società Cooperativa 0.1% 0.4% 0.3%
Unione Di Banche Italiane Società Per Azioni 0.1% 0.1% 0.2%
ING Groep N.V. 0.2% 0.0% 0.2%
Coöperatieve Centrale Raiffeisen-Boerenleenbank B.A. 0.3% 0.3% 0.3%
ABN AMRO Group N.V. 1.1% 0.5% 1.5%
N.V. Bank Nederlandse Gemeenten 0.2% 0.3% 0.3%
DNB Bank Group 0.1% 0.2% 0.0%
Powszechna Kasa Oszcz?dno?ci Bank Polski SA 0.3% 1.2% 1.5%
Nordea Bank - group 0.0% 0.1% 0.1%
Skandinaviska Enskilda Banken - group 0.1% 0.1% 0.1%
Svenska Handelsbanken - group 0.1% 0.2% 0.1%
Swedbank – group 0.1% 0.0% 0.1%
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Graph A4.1 
Each line represents a bank’s estimated monthly value for RWA – Credit risk. 

 
Graph A4.2 
Each line represents a bank’s estimated monthly value for RWA – Market risk. 

 
Graph A4.3 
Each line represents a bank’s estimated monthly value for RWA – Operational risk. 
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Table A4.3 
Explanation of variables in the Capital calculation according to CRR/CRDIV. Same 
definitions used as in the EBA 2016 Stress Test. The underlined entries are further displayed 
in the stress test augmentation section. 
 
A OWN FUNDS 
A.1 COMMON EQUITY TIER 1 CAPITAL (net of deductions and after applying 

transitional adjustments) 
A.1.1 Capital instruments eligible as CET 1 Capital (including share premium and net 

own capital instruments) 
A.1.1.1 o/w: CET 1 instruments subscribed by Government 
A.1.2 Retained earnings 
A.1.3 Accumulated other comprehensive income 
A.1.3.1 o/w: arising from unrealised gains/losses from Sovereign exposure in AFS 

portfolio 
A.1.3.2 o/w: arising from unrealised gains/losses from the rest of AFS portfolio 
A.1.4 Other Reserves 
A.1.5 Funds for general banking risk 
A.1.6 Minority interest given recognition in CET 1 capital 
A.1.7 Adjustments to CET1 due to prudential filters 
A.1.8 (-) Intangible assets (including Goodwill)  
A.1.9 (-) DTAs that rely on future profitability and do not arise from temporary 

differences net of associated DTLs  
A.1.10 (-) IRB shortfall of credit risk adjustments to expected losses 
A.1.11 (-) Defined benefit pension fund assets 
A.1.12 (-) Reciprocal cross holdings in CET 1 Capital 
A.1.13 (-) Excess deduction from AT1 items over AT1 Capital 
A.1.14 (-) Deductions related to assets which can alternatively be subject to a 1.250% 

risk weight 
A.1.14.1 o/w: from securitisation positions (-) 
A.1.15 (-) Holdings of CET 1 capital instruments of financial sector entities where the 

institution does not have a significant investment 
A.1.16 (-) Deductible DTAs that rely on future profitability and arise from temporary 

differences 
A.1.17 (-) Holdings of CET 1 capital instruments of financial sector entities where the 

institution has a significant investment 
A.1.18 (-) Amount exceeding the 17.65% threshold  
A.1.19 (-) Additional deductions of CET1 Capital due to Article 3 CRR 
A.1.20 CET1 capital elements or deductions - other 
A.1.21 Transitional adjustments 
A.1.21.1 Transitional adjustments due to grandfathered CET 1 Capital instruments (+/-) 
A.1.21.2 Transitional adjustments due to additional minority interests (+/-) 
A.1.21.3 Transitional adjustments to CET1 Capital from unrealised gains/losses from 

Sovereign exposure in AFS portfolio (+/-) 
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A.1.21.4 Transitional adjustments to CET1 Capital from unrealised gains/losses from the 
rest of AFS portfolio (+/-) 

A.1.21.5 Other transitional adjustments to CET1 Capital 
A.1.21.5.1 Of which:  due to DTAs that rely on future profitability and do not arise from 

temporary differences 
A.1.21.5.2 Of which: due to DTAs that rely on future profitability and arise from temporary 

differences and CET1 instruments of financial sector entities where the 
institution has a significant investment 

A.2 ADDITIONAL TIER 1 CAPITAL (net of deductions and after transitional 
adjustments) 

A.2.1 Additional Tier 1 Capital instruments 
A.2.2 (-) Excess deduction from T2 items over T2 capital 
A.2.3 Other Additional Tier 1 Capital components and deductions 
A.2.4 Additional Tier 1 transitional adjustments 
A.3 TIER 1 CAPITAL (net of deductions and after transitional adjustments) 
A.4 TIER 2 CAPITAL (net of deductions and after transitional adjustments) 
A.4.1 Tier 2 Capital instruments 
A.4.2 Other Tier 2 Capital components and deductions 
A.4.3 Tier 2 transitional adjustments 
 TOTAL RISK WEIGHTED ASSETS (€M) 
B TOTAL RISK EXPOSURE AMOUNT 
B.1 Of which: Transitional adjustments included 
 CAPITAL ADEQUACY RATIOS - TRANSITIONAL (%) 
C.1 Common Equity Tier 1 Capital ratio 
C.2 Tier 1 Capital ratio 
C.3 Total Capital ratio 
 CAPITAL ADEQUACY RATIOS - FULLY LOADED (%) 
D.1 Common Equity Tier 1 Capital ratio 
D.2 Tier 1 Capital ratio 
D.3 Total Capital ratio 
 

 

 

 

 

 

 

 

 

 

 



49 
 

Appendix A.5 – Key Sources and Articles: 
 
Avdjiev, S., Kartasheva, A. & Bogdanova, B., 2013, CoCos: a primer, Bank of International 
Settlements 
 
Basel Committee on Banking Supervision, BCBS, 2010, Basel III: A global regulatory 
framework for more resilient banks and banking systems, revised 2011. Bank for International 
Settlements. 
 
Basel Committee on Banking Supervision, BCBS, 2015, Revisions to the standardized 
approach for credit risk, Second consultative document, Bank for International Settlements. 
 
Beardsworth, T. & Glover, J., 2017, Bloomberg Quicktake: Contingent Convertibles. 
Available: 
https://www.bloomberg.com/quicktake/contingent-convertible-bonds [2018-11-22] 
 
Berger, A.N., Molyneux, P. & Wilson, J.O.S., 2017, The Oxford handbook of banking, 
Second edn, Oxford University Press, Oxford. 
 
Cannata, F. & Quagliariello, M., 2011, Basel III and Beyond: A Guide to Banking Regulation 
After the Crisis, Risk Books 
 
Chen, N., Glasserman, P., Nouri, B. & Pelger, M., 2013, CoCos, Bail‐In, and Tail Risk, Office 
of Financial Research, U.S. Department of the Treasury, No. 4, pp. 1–57. 
 
Commerzbank AG, 2016, Commerzbank Annual Report 2015.  
 
De Spiegeleer, J. & Schoutens, W. 2013, Multiple Trigger CoCos: Contingent Debt Without 
Death Spiral Risk, Financial Markets, Institutions & Instruments, vol. 22, no. 2, pp. 129-141. 
 
De Spiegeleer, J., Schoutens, W. & Vanhulle, C., 2014, The handbook of hybrid securities: 
convertible bonds, coco bonds, and bail-in, Wiley, Chichester, West Sussex, United 
Kingdom. 
 
De Spiegeleer, J., Schoutens, W. & Marquet, I., 2018, Risk Management of Contingent 
Convertible (CoCo) Bonds, Springer, S.l. 
 
European Banking Authority, EBA, 2016a, 2016 EU-wide stress test – methodological note. 
 
European Banking Authority, EBA, 2016b, Review of the large exposure regime, EBA-OP-
2016-17. 
 
European Banking Authority, EBA, 2015, EBA announces details of 2016 EU-wide stress 
test. Available: https://eba.europa.eu/-/eba-announces-details-of-2016-eu-wide-stress-test 
[2018-11-29] 
 



50 
 

European Securities and Markets Authority, ESMA, 2014, Potential Risks Associated with 
Investing in Contingent Convertible Instruments, ESMA/2014/944. 
 
European Systemic Risk Board, ESRB, 2016, Adverse macro-financial scenario for the EBA 
2016 EU-wide stress testing exercise.  
 
Federal Reserve Bank of San Francisco, FRBSF, 2009, Behavior of Libor in the Current 
Financial Crisis, FRBSF Economic Letter Number 2009-04. 
 
Financial Stability Oversight Council, FSOC, 2012, Report to congress on study of a 
contingent capital requirement for certain nonbank financial companies and bank holding 
companies.  
 
Finansinspektionen, 2016, Stresstest för bedömning av kapitalplaneringsbufferten - specifik 
kalibrering av riskfaktorer och resultat inom översyns och utvärderingsprocessen (ÖUP) 
2016, Enheten för Bankanalys, FI-Dnr 16–18843.  
 
Finansinspektionen, 2017, FI-Forum: Stresstester av banker. Available: 
https://www.fi.se/sv/publicerat/fi-forum/2017/platser-kvar-till-fi-forum-om-stresstester/ 
[2018-11-15] 
 
Finansinspektionen, 2018, FI-forum: EBA:s stresstest 2018. Available: 
https://www.fi.se/sv/publicerat/fi-forum/2018/fi-forum-ebas-stresstest-2018/ [2018-11-25] 
 
Glover, J., 2015, EU Cooks Up a Stress Test for 2016 That No Bank Will Fail, Bloomberg 
Businessweek. Available: https://www.bloomberg.com/news/articles/2015-11-05/europe-
cooks-up-a-stress-test-for-2016-that-no-bank-will-fail [2018-12-13] 
 
Goldman Sachs. 2009. Ending “Too Big To Fail” – Effective Regulation Part 5. Global 
Markets Institute. 
 
Greene, R., 2016, Understanding CoCos: What Operational Concerns & Global Trends 
Mean for U.S. Policymakers, M-RCBG Associate Working Paper Series No. 62 
 
Hull, J., 2015, Risk management and financial institutions, Fourth; edn, Wiley, Hoboken. 
 
McDonald, R. & Paulson, A., 2015, AIG in Hindsight, The Journal of Economic Perspectives, 
vol. 29, no. 2, pp. 81-105. 
 
Nordal, K.B. & Stefano, N., 2014, Contingent Convertible Bonds (Cocos) Issued by European 
Banks, Staff Memo Nr. 19, Norges Bank 
 
Ong, L., 2014, A Guide to IMF Stress Testing : Methods and Models, [eBook] USA: 
International Monetary Fund. Available: IMF eLibrary [2018-10-28] 
 
Oura, H. & Schumacher, L., 2012, ”Macrofinancial Stress Testing—Principles and Practices”. 
International Monetary Fund. Available: IMF eLibrary [2018-11-25] 
 



51 
 

Posch, M., Schmitz, S.W., & Strobl, P., 2018, ‘Strengthening the euro area by addressing 
flawed incentives in the financial system’, Oesterreichische Nationalbank Working Paper, pp. 
1–17. 
 
Société Générale S.A., 2016, Risk report, pillar 3 2015.  
 
Swiss Financial Market Supervisory Authority, FINMA, 2011, The Swiss SIFI Policy, 
Addressing “Too Big To Fail”. 
 
Walther, A. & White, L., 2017, ‘Optimal bank resolution’, DNB Working Paper Series, pp. 
1–41. 
 
Regulatory references: 
 
Regulation (EU) No 575/2013 of the European Parliament and of the Council of 26 June 2013 
on prudential requirements for credit institutions and investment firms, CRR, 2013a. 
Available: http://eur-lex.europa.eu/ [2019-01-03] 
 
Directive 2013/36/EU of the European Parliament and of the Council of 26 June 2013 on 
access to the activity of credit institutions and the prudential supervision of credit institutions 
and investment firms, CRDIV, 2013b. Available: http://eur-lex.europa.eu/ [2019-01-03] 
 
Directive 2014/59/EU of the European Parliament and of the Council of 15 May 2014 
establishing a framework for the recovery and resolution of credit institutions and investment 
firms, BRRD, 2014. Available: http://eur-lex.europa.eu/ [2019-01-05] 
 
 


