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Abstract  

This thesis explores the concept of credit valuation adjustment (CVA) focusing on 

the regulatory CVA capital charge. Regulatory CVA capitalizes the risk of losses due 

to deterioration in a counterparty’s credit quality within a bilateral OTC trade. The 

two approaches defined in Basel III, the standardized and the advanced method, are 

analyzed and compared. The individual steps in the complex advanced method are 

uncovered and a simplified methodology is suggested, replacing banks’ internal 

models. Capital charges are computed under both methods for several hypothetical 

portfolios. Furthermore, sensitivities of both models to trade parameters are 

quantified as well as the effect of risk mitigators such as netting and collateral. 

Finally, the role of the correlation between counterparties is explored. 
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Abstrakt  

Tato diplomová práce se zabývá konceptem CVA a zaměřuje se především na CVA 

kapitálový požadavek. Tento požadavek daný regulátorem určuje výpočet kapitálu, 

který banka musí držet proti riziku zhoršení kreditní kvality protistrany v bilaterálním 

OTC obchodu. Cílem této práce je srovnání dvou  metod výpočtu, standardizované a 

pokročilé, které jsou definovány v Baselu III. Jednotlivé kroky v komplexní pokročilé 

metodě jsou popsány a je navržena zjednodušená metodologie, jež nahrazuje 

používané interní modely bank. Následně jsou pro hypotetická portfolia vypočítány 

kapitálové požadavky s použitím obou metod. Jejich citlivost na parametry OTC 

obchodu je měřena spolu s efektem nettingu a kolaterálu, které mají riziko i 

kapitálový požadavek snižovat. Na závěr je zkoumán vliv korelace protistran.  
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Credit valuation adjustment modelling in theory and practice 

Topic Characteristics: 

Credit risk is considered to be the most important of banks’ financial risks. Its subpart 

- counterparty credit risk (CCR) - constitutes a risk of counterparty’s default to fulfill 

obligations in bilateral contracts such as over-the-counter (OTC) derivatives. BSBC 

(2011) reported that: ‘During the financial crisis roughly two-thirds of losses 

attributed to CCR were due to CVA losses (mark-to-market losses) and only about 

one-third were due to actual defaults.’ Therefore, BCBS published Basel III in 2011 

introducing CVA capital charge models for potential mark-to-market losses 

associated with deterioration in the credit worthiness of counterparties. The CVA 

capital charge quantifies the amount of capital that the banks are obliged to hold in 

relation to their OTC portfolios to serve as an additional capital buffer. In 2013 the 

CVA concept was introduced into accounting practices also, through the IFRS 13 

Fair Value Measurement. According to Brigo (2013): ‘CVA measures the expected 

value of discounted loss that can occur in case of counterparty‘s default’. In other 

words, CVA quantifies the value of counterparty credit risk and decreases the value 

of derivatives by this amount. In summary, accounting CVA contributes to more 

prudent derivative valuation and the regulatory CVA increases capital requirements 

for institutions operating with OTC derivatives in their portfolio. 

 

Although CVA was introduced three years ago, it still draws attention of regulators, 

professional public and banks, and is still being modified. Considering regulatory 

CVA, there are differences in implementation between the USA and Europe. In the 

latter case, the so called European exemption allows banks not to apply CVA for 

specific counterparties, therefore favouring European banks. The European Banking 

Authority (EBA) currently collects data from banks about their methods and models 

in order to advise the European Commission on possible amendments and to 

contribute to current discussions. Results will be reported in January 2015. In contrast 

to the regulatory CVA, accounting CVA models are not given by regulators and can 

be only approved by an auditor. CVA modelling is also used for internal purposes 

like risk management. A detailed analysis of issues regarding CRR and all CVA 

types is provided by Gregory (2012).  
 

CVA can be viewed from two perspectives; macroeconomic and microeconomic. The 

former view explores CVA in context of systemic risk and contagion effects, while 

the latter examines CVA modelling itself applied by banks. This microeconomic 

perspective is the subject of my master thesis. As the accounting and internal CVA 
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models are not strictly given and publicly known I have decided to concentrate on 

CVA capital charge with the two approaches specified in Basel III; standardized and 

advanced. Furthermore, modelling practices of CVA capital charge have a direct 

impact on a banks’ capital held. Except for the USA, banks cannot choose what 

approach to use as it depends on their approved internal models. However, different 

risk mitigators influence the resulting charges heavily in favour of the more 

challenging advanced approach. Comparison of the effect of hedges as risk mitigators 

on both methods was executed by Douglas et all. (2012). Pykhtin (2012) and Fares et 

all. (2013) explore the origin and the characteristics of the standardized formula. 

Hypotheses: 

1. The CVA capital charge under the advanced method is higher than under the 

standardized method when no risk mitigators are used. 

2. The CVA capital charge under the advanced method is lower than under the 
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Within the advanced method, computationally intensive Monte Carlo simulations will 

be used to model exposures. The evolution of the underlying risk factors will be 

modelled by stochastic processes. Real market data will help to define some 
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spreads and market risk factors. Data sources like Bloomberg, Reuters, BIS, ISDA or 

EBA will be used. 
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1 Introduction 

Counterparty credit risk (CCR) is the risk of a counterparty’s default faced by entities 

that enter into bilateral trade, relevant especially for the over-the-counter (OTC) 

derivatives market. Although CCR was capitalized in Basel II, the global financial 

crisis revealed that enormous losses can arise purely from deterioration in a 

counterparty’s credit quality that causes a decrease of OTC derivatives values. BSBC 

(2011) reported that: ‘During the financial crisis roughly two-thirds of losses 

attributed to CCR were due to CVA losses (mark-to-market losses) and only about 

one-third were due to actual defaults.’  

Consequently, a new concept called credit valuation adjustment (CVA) has 

been introduced in two contexts. Basel III issued in 2011 is devoted mainly to CCR 

and defines an additional CVA capital charge. In the same year, IFRS 13 Fair Value 

Measurement was introduced for accounting practices. In the latter case, CVA 

quantifies the risk of a counterparty’s default and decreases the value of the 

derivative contract by this amount. Despite sharing the same term and prudential 

attitude, these two concepts apply very different methodologies. Zarpellon (2014) 

explains that: ‘CVA in the Basel III point of view is a straight risk measure, not 

different from a VaR on a portfolio of OTC derivatives, while the CVA in IFRS is a 

pricing concept applied in the accountancy.’ Additionally, banks compute CVA 

internally for risk management which further contributes to the confusion around the 

CVA term. 

This thesis focuses on regulatory CVA capital charge and discusses its 

specifics. Basel III defined CVA models was followed by numerous revisions of 

methodologies and application. The most crucial and controversial is the Capital 

requirement regulation (CRR), one of two legislations implementing Basel III for the   

EU. It introduces several exceptions from the compulsory capital charge which 

substantially favors European financial institutions in terms of capital requirements 

and therefore, undermines the consistency of Basel III in the world context.  
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The aim of this thesis is to compare two approaches used for CVA capital 

charge calculation, the standardized and the advanced method. The standardized 

method is rather simplistic and deterministic. In contrast, the advanced method 

comprises a complex procedure employing two banks’ internal models approved by 

regulator. Banks using the latter method which is more risk sensitive and 

computationally intensive should be rewarded by lower capital charge, however, that 

is not necessarily true. The question that this thesis attempts to answer is under what 

conditions and risk mitigators this assumption holds. Except for the USA, banks 

cannot choose between the methods as it depends on the sophistications of their 

internal models used. Supposedly, no Czech banks employ the advanced method 

whereas in Europe the ratio is more equal as reported by EBA (2015). However, the 

type of method is crucial especially for US banks which have typically sizeable OTC 

derivatives portfolios and can choose between the two methods.  

Individual steps of the modelling procedure are uncovered in this thesis and 

our own methodology that imitates the banks’ internal models is constructed. In the 

previous literature, a simplified formula allowing an intuitive comparison of both 

methods was employed, however, the number of inputs and model parameters were 

substantially decreased (see Douglas et al., 2012). Our capital charge comparison for 

both methods is performed on several hypothetical portfolios as suggested by EBA 

(2015). 

The thesis is structured as follows: Chapter 2 gives some background on the 

CRR issue and the OTC derivatives market; Chapter 3 introduces CVA models in all 

contexts and analyzes their differences; Chapter 4 opens the practical part describing 

our motivation, hypotheses, methodology and data; Chapter 5 shows the modelling 

procedure step by step for both methods, discusses modelling challenges, justifies the 

models and parameters chosen and finally, reports the results; and Chapter 6 

summarizes our findings. 
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2 Theoretical background 

2.1 Counterparty Credit Risk 

Counterparty credit risk (CCR) had not received enough attention until the recent 

global crisis when a high number of default events and credit quality deteriorations 

occurred. With the fall of Lehman Brothers, the ‘too big to fail’ argument turned out 

be unreliable. As a consequence, even triple A institutions are not considered as risk 

free anymore. The CCR has been identified as one of the main drivers of the global 

financial crisis (GFC) and since this, financial institutions have begun to manage and 

minimize the risk more carefully from their own initiative. Applying credit valuation 

adjustment (CVA), a measure of CCR when pricing derivatives, has become a 

widespread practice among financial institutions. Since CVA decreases the risk-free 

value of derivatives by the price of CCR, the resulting estimated value of portfolio is 

more conservative. New regulations of CCR measurements and OTC market have 

been forming since 2009. Most recently, in 2013, regulators introduced a set of new 

regulatory, accounting and pricing requirements which consider both CCR and CVA. 

Pricing formulas can be found in IFRS 13 and new CVA capital charges in Basel III, 

all of which are being implemented gradually by global financial markets. 

2.1.1 CCR and other risks 

Brigo et al. (2013) define counterparty risk as: “risk taken on by an entity entering an 

Over The Counter (OTC) contract with one (or more) counterparty having a relevant 

default probability.” Nevertheless, CCR is a complex financial risk and it needs to be 

perceived in thecontext of other risks. According to Gregory (2012), CCR is a 

combination of market and credit risk and its mitigation creates liquidity and 

operational risk. Market risk arises from movements of market prices, e.g. 

commodity prices, which affects the value of derivatives and contracts themselves. If 

an entity eliminates the market risk by entering an offsetting contract (so that the 
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prices are fixed), CCR standing for risk of counterparty’s failure still remains, and 

even multiplies.
1
 

In general, credit risk is a risk of default. To manage it, credit exposure, 

default probability and recovery rate are being modelled throughout the whole life of 

a contract. What makes CCR special is that the value of underlying derivatives (credit 

exposure) varies and is therefore unknown at the time of default. In contrast, if we 

consider an ordinary loan to a bank client, a typical example of credit risk that a bank 

faces, the exposure is known and fixed. Furthermore, CCR considers deterioration in 

credit quality of a counterparty that leads to an increase in the future probability of 

default and results in mark-to-market losses. This was the main source of losses 

during the GFC as noticed by BCBS (2011): “Under Basel II, the risk of counterparty 

default and credit migration risk were addressed but mark-to-market losses due to 

credit valuation adjustments (CVA) were not. During the financial crisis, however, 

roughly two-thirds of losses attributed to counterparty credit risk were due to CVA 

losses and only about one-third were due to actual defaults.”  

2.1.2 CCR mitigation  

Banks and other financial institution facing CCR can choose between several 

methods of mitigation, the most common being; collateralization, netting and hedging 

(re-hypotication). CCR mitigation naturally decreases CVA also, but the inclusion of 

the the mitigation practices makes CVA modelling even more complex. 

Netting decreases CCR for both counterparties involved and is possible only 

when entering more than one contract with the counterparty. Netting is an agreement 

where, upon default of the counterparty, one does not check the losses at single deal 

level but rather at the netted portfolio level (Brigo et al., 2013). In that situation, a 

company in default cannot claim an amount due from one contract when owing in 

another contract with the same counterparty. This measure therefore protects 

surviving parties. Without a netting agreement, all contracts are legally treated 

separately. Although it can substantially decrease loss for surviving entity, it still 

heavily depends on market development. Netting effect can be negligible if the value 

                                                 

1
 CCR is mitigated only if an offsetting contract with the same counterparty is entered, which is not a 

common case. 
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of all contracts change in same direction. Furthermore, legal risk arises if the netting 

agreement is not legally enforceable in jurisdiction (Gregory, 2012). Interestingly, 

while netting catalyzed OTC contracts, the overall volume of derivative exposures 

increased rapidly together with systemic risk.  

Collateralization (margining) is most efficient in mitigating credit exposure 

and therefore CCR. According to Gregory (2012), collateralization also allows for 

contracts with companies without sufficient rating and reduces capital requirements. 

However, it raises additional costs and further risks significantly. Moreover, as 

proven during the GFC, collateral does not cover losses in extreme scenarios. In 

derivative setting, collateral is an asset (cash or security) held against an exposure, 

i.e. posted as a guarantee for due payments after mark to market when default 

occures. Necessary regular procedures such as marking-to-market, checking with 

agreement conditions and posting collateral, consequently raise operational costs. 

These tasks are executed by a collateral management team, thus an operational risk 

within this department arises. Furthermore, as posting of collateral is not continual, 

there is a space for market risk. Liquidity risk arises when liquidating collateral in an 

event of default because market liquidity and resulting actual selling price is unsure. 

A real problem is re-hypothecation, a process when collateral received is re-invested 

or used as a guarantee for another agreement, so that in the case of severe market 

fluctuations the collateral can be lost. Although this practice undermines the principle 

of collateral as a guarantee, restrictions on this practice would make collateralization 

even more expensive as the receiver has to pay interest on the collateral so that re-

investing it makes it cheaper or even profitable. Despite its drawbacks 

collateralization is a common practice; ISDA (2014) reported that 91% of OTC 

derivative trades are subject to collateral agreements. Another way how to mitigate 

CCR is hedging, when by buying certain credit default swaps (CDS) an entity can 

transmit CCR to another entity.
2
 Additional termination, reset or compression 

features of a contract can help to mitigate CCR even further. 

                                                 

2
 Basel III allows banks to enter into single name CDS, single name contingent CDS, index CDS and 

other equivalent hedging instruments which reference the counterparty directly. 
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2.2  Over-The-Counter Market 

2.2.1 Derivatives 

Although the derivative market experienced a boom during the few decades, the idea 

of derivatives actually originates during the Middle Ages, when farmers bought 

futures to lock prices of their products. Derivatives are based on future development 

as they represent an agreement about a future sale or a buy of underlying assets. Their 

value changes with market development, however, at inception their value should be 

zero in theory for both counterparties. They are used to reduce exposures by hedging 

risks, as foreign exchange or interest rate risk, or to lock in prices in case of 

commodities. If particular future development is expected, they can serve as a tool to 

earn a profit.  

The main risk that derivatives constitute is its big leverage, since most 

derivatives are executed with only a small or no upfront payment (Gregory, 2012). 

Derivatives are perceived to be a useful but dangerous tool as proved by the GFC, 

especially in case of CDSs. They are often associated with systemic risk that arises in 

presence of global institutions often operating with derivatives in high volumes which 

default would threaten the stability of global financial markets. 

2.2.2 Over-the-counter vs exchange-traded markets 

Derivatives are traded on two different markets, exchange-traded and the OTC 

market. Exchange market is highly standardized and transparent as the market 

participants need to meet certain credit rating criteria and post a collateral. Due to the 

standardization and simplicity of the products, the exchange markets are sufficiently 

liquid and allow for easy trading. Another advantage is that the CCR is eliminated as 

the loss in case of a counterparty’s default is absorbed by the exchange.  

The OTC market offers customization of the products and has lower 

requirements in terms of credit rating and collateral posting on its participants who in 

exchange bear full counterparty risk as contracts are not protected. OTC derivative 

contracts are typically bilaterally traded and there are considerably fewer participants 

and fewer executed contracts on the OTC market. In contrast, comparison of notional 

amounts is reverse, between 1998 and 2007 the ratio was around 5:1 in favor of OTC 

derivatives markets and since 2007 fluctuates around 10:1. According to BIS (2014) 
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notional amount of OTC derivatives was growing exponentially from 1998 until 2008 

beginning at 72.1 trillion USD up to 672.6 trillion USD (see Figure 2.1). After a mild 

decrease during the global crisis the notional amount was reaching its historical peaks 

since 2011 again, most recent statistical release reports 691.5 trillion USD for June 

2014. However, according to ISDA (2013), for purpose of comparison, notional 

amount is not an accurate measure of risk. Gross market-to-market value, a BIS 

measure of credit exposure that reflects the market value of all outstanding contracts 

before netting, is considered to be more occurate. Development of OTC size and 

underlying risk are displayed in Figure 2.1 revealing that gross market value is a 

more volatile measure, indicating steeper rise in risk before crisis and more a 

significant decline since 2008 compared to notional amount. 

 

 

 

 

 

 

 

 

 

 

Figure 2.1: OTC derivative market evolution (in trillions of USD) 

Source: BIS.  
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2.2.3 Different types  

OTC derivative products can be divided into categories according to their type and 

underlying asset. The types that were not originally are: forwards, swaps, options, 

swaptions or forward rate agreements. There is a large variety of certain products as 

they can be customized, but the most commonly traded will be mentioned here. 

 

Figure 2.2: OTC derivative types (notional amount in trillions of USD) 

Source: BIS 

 

The OTC derivatives market is dominated by interest rate derivatives that 

accounted for 81% of the global OTC derivative market in June 2014, swaps having 

greatest share comprising 75% of interest rate derivatives (ISDA, 2014). Their recent 

development was the main driver for decline in market values of all OTC derivatives 

since 2011 (see Figure 2.2). The most popular type, interest rate swaps, allow the 

exchanging of fixed interest rate for a floating one. According to ISDA, foreign 

exchange derivatives make up the second largest group representing 11% of global 

OTC derivatives. These instruments lock in the future foreign exchange rate and are 
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67% in June 2014. This type of swap designed to transfer the credit exposure of fixed 

income products between parties is believed to be one of the main causes of the GFC. 

Warren Buffet called them “weapons of mass destruction” in 2013 foreseeing their 

threats. Equity-linked derivatives are a relatively small cathegory and they fluctuate 

around 6 trillion USD since the peak in 2008. The underlying assets are based on 

equity securities and options, thus being the most common type as they provide the 

holder with a right to buy or sell equity at a predetermined value. The last group are 

commodity derivatives which increased between 2005 and 2008 reaching a notional 

amount of 13 trillion USD. Since 2009 their amount has fluctuated around 3 trillion 

USD.  

2.2.4 Central counterparties 

In reaction to the GFC in September 2009 G20 published a statement calling for 

strengthening of the financial system and for improving OTC derivatives markets 

among others: “All standardized OTC derivative contracts should be traded on 

exchanges or electronic trading platforms, where appropriate, and cleared through 

central counterparties by end-2012 at the latest. OTC derivative contracts should be 

reported to trade repositories and non-centrally cleared contracts should be subject 

to higher capital requirements.” As a result, newly estabilished trade repositories 

improved insight for regulators into activities on the OTC derivatives market. 

Another consequence was a further shift to central clearing mainly driven by the 

wrong-way counterparty risk present in CDS market (Gregory, 2012). Basel II 

defines wrong-way risk as “an exposure to a counterparty that is adversely 

correlated with the credit quality of that counterparty”, i.e. positively correlated with 

probability of default. 

The idea of central clearing is that counterparties would trade with each other 

through central counterparties (CCP) which would act as an insurer and shock 

absorber in case of a default. All exchange-traded derivatives are apparently subject 

to central clearing executed by exchanges or independent companies. However, OTC 

derivative does not have to become exchange-traded in order to be cleared.  The main 

advantage of central clearing is that a potential default would not have such 

dramatical consequences as the costs are divided between all the participants trading 

through CCP. All trades are guaranteed so that in case of a default, the defaulted 
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counterparty will be replaced via auction by other clearing members for each trade. 

Apart from mitigating CCR, central clearing also accumulates information about 

OTC derivative trades, which is extremely useful for regulators. 

Nevertheless, a system of central clearing constitutes several drawbacks 

analysed by Gregory (2012). It creates a moral hazard and an adverse selection 

problem similar to the insurance industry. Counterparties are no longer motivated to 

monitor each others credit risk as they rely on CCP to take over CCR. The main 

argument is that CCP mitigates the consequences of any counterparty’s default and 

therefore the systemic risk but what if it defaults by itself probably due to illiquidity? 

As all the trades would be connected with CCP, the possibility of its own default 

constitutes even bigger systemic risk than of any counterparty the size of Lehman 

Brothers and a bail-out would be necessary to retain stability of financial markets.. 

A significant portion of originally non-cleared interest rate derivatives (ISDA 

reports that 65% of notional amount by the end of 2013) as well as FRAs and credit 

derivatives is cleared now lowering the total notional amount of non-cleared OTC 

derivatives. ISDA (2013) anticipates that most of the OTC contracts will be cleared 

in the future, nevertheless, 20%-30% will stay non-cleared due to stable demand for 

customized risk management tools. For example, OTC derivatives that do not fit 

eligibility requirements of CCPs, such as swaps and swaptions will not be cleared. 

The main reason for otherwise clearable OTC derivatives not to be organized by 

CCPs is illiquidity, often due to unique economic terms or specific legal and 

operational terms. Generally, when determining whether an OTC derivative contract 

is suitable for clearing, its degree of standardization, liquidity, complexity and other 

risk characteristics such as wrong-way risk are considered (Pirrong, 2011). 

In September 2013, the United States implemented a clearing mandate under 

the Dodd-Frank Act as proposed at G20 2009 summit. Europe is a step behind as the 

precise date of implementation is still not known although it is assumed to be during 

2015. The Risk Derivatives Clearing Europe, a conference covering central clearing 

in Europe, took place in October 2014 leading discussions about readiness and the 

regulatory timeline for Europe. 
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3 CVA concept 

3.1 Types of CVA 

CVA is a concept used in several departments within a financial institution. 

Confusion often arises when distinguishing between different types of CVA and the 

ways they are computed. Internal CVA is computed for pricing or risk management 

purposes and some banks had quantified it for internal purposes long before any 

regulation was launched. Every bank can use its own methodology as it does not need 

to be approved by any regulator nor auditor. In contrast, the accounting CVA concept 

is defined in IFRS 13 and the specific model chosen by a bank must be approved by 

its auditor. Both above mentioned CVA concepts help to quantify CCR and decrease 

the value of OTC derivatives held by that amount. 

The final is regulatory CVA (CVA capital charge) which was introduced by 

BCBS in Basel III and the modelling framework is rather prescriptive. Bank have to 

compute the capital that they are obliged to hold against the volatility of accounting 

CVA that significantly influences their P&L statement. As mentioned before, two 

thirds of losses during the GFC were caused by CVA volatility caused by credit 

deterioration and only one third by actual defaults. 

3.1.1 DVA and FVA 

Except for CVA, financial institutions work with similar concepts as debit valuation 

adjustment (DVA), bilateral CVA or FVA. DVA constitutes a quantification of a 

bank’s own credit risk and the possibility of its own default practically goes against 

CVA therefore increasing the value of derivatives. It favours the bank as there is a 

possibility it wouldn’t have to pay its dues to the counterparty in the case of its own 

default. DVA is substracted from CVA and it is jointly called bilateral CVA. It can be 

technically modelled separately or combined, that is, when a correlation between the 

credit risk of a bank and its counterparty is assumed and included.  

Another controversial concept discussed worldwide is Funding valuation 

adjustment (FVA) which is defined as ‘funding cost/benefit resulting from borrowing 
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or lending the shortfall/excess of cash arising from day-to-day derivatives business 

operations (for example, in posted and received collateral)’.
3
The fair value of a 

portfolio including all discussed concepts would have the following form: 

𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑣𝑎𝑙𝑢𝑒 = 𝑛𝑜 − 𝑑𝑒𝑓𝑎𝑢𝑙𝑡 𝑣𝑎𝑙𝑢𝑒 − 𝐶𝑉𝐴 + 𝐷𝑉𝐴 − 𝐹𝑉𝐴 .  (3.1) 

Banks have estabilished a separate department; the CVA desk which deals 

with CVA and it hedges remaining risks. However, after a few years these are 

gradually being replaced by so called XVA desks. As the OTC derivatives trades 

shift to central counterparties and the incorporation of new valuation adjustment 

concepts becomes frequent, these XVA desks that deal concurrently with all the 

adjustment concepts mentioned above, are more suitable for a bank. Nevertheless, 

none of these arguable additional concepts can be included in CVA capital charge 

computation. Similarly, when computing CVA for risk management, many banks do 

not apply the DVA concept as it is controversial and impossible to hedge. 

3.1.2 Accounting CVA according to IFRS and GAAP 

Accounting CVA practices were considerably diversified until 2012 and mostly 

relied on historical data. It has changed radically since 1
st
 of January 2013 when a 

new IFRS standard ‘IFRS 13 Fair Value Measurement’ came in force. It introduced a 

new definition of ‘Fair value’ which affects several IFRS standards including IFRS 7 

which regulates financial derivatives. Definition of the fair value is newly based on 

the ‘exit’ price principle, ‘the price that would be received to sell an asset or paid to 

transfer a liability in an orderly transaction between market participants at the 

measurement date’ as defined in IFRS 13. This concept substantially supported the 

convergance of IFRS and American equivalent US GAAP.  

The purpose of this change was to bring valuation practices close to 

observable market prices following marking-to-market principle and determining 

marked-to-market (MtM) values. Reliance on market-implied data instead of 

historical data (especially in case of default probabilities) mitigates the usage of data 

from stable periods which is too optimistic. This principle captures new information 

                                                 

3
 Definition from http://www.riskdynamics.eu/blog/bid/259355/Understanding-FVA-a-risk-

management-approach. 
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on the market and reacts more rapidly on any upcoming downgrade. It encourages 

usage of observable inputs and heavily relies on marketable instruments. For 

example, CDS spreads are used to evaluate credit quality and if they are not available 

for a given company, following this principle a bank is supposed to estimate the 

credit spread from other market information such as CDS index or from a spread of a 

similar company; rather than from historical data. EBA reported in 2015 that CVA 

accounting practices had greatly converged since the introduction of IFRS 13. 

Apart from CVA, IFRS 13 introduces computation of the aforementioned 

DVA, that evaluates risk of own default.  Before IFRS 13, DVA was reported by 

majority of global banks but only rarely in central Europe (Majdloch, 2012). DVA 

has been a subject of many discussions but nowadays every bank is obliged to report 

it under IFRS. 

Most of European banks apply IFRS accounting standards and are required to 

adjust the fair value of their OTC derivatives by credit risk of their counterparties 

(CVA) as well as their own (DVA). However, it is not compulsory for banks that 

apply US GAAP or national GAAPs and use different fair value measurements.
4
 

Additionally, inclusion of DVA is one of the points where pricing and regulatory 

CVA differ. Regulatory formula is rather prudential and when computing CVA 

capital charge, DVA cannot be included as a mitigator, causing troubles to 

practitioners due to the inconsistency. 

3.1.3 Regulatory CVA according to Basel III 

After the GFC, new regulatory measures started to form. Basel III: A global 

regulatory framework for more resilient banks and banking systems was issued in 

2010-2011 and in response to the market failure it devotes more than half its content 

to the CCR issue. The implementation was scheduled for 1 January 2013, however, 

frameworks and standards issued later are expected prolong the full implementation 

until 1 January 2019. 

                                                 

4
 National Generally Accepted Accounting Principles (GAAPs) are applied mostly in the USA, only a 

minority of European banks use them too. 
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Basel III is basically an extention of Basel II regulation but introduced more 

prudent measures such as stress testing and backtesting. The main change in the CCR 

area is the introduction of CVA capital charge covering CVA risk in addition to 

existing default risk charge. For CCR within derivative trades, default risk capital 

requirements were set already in Basel II. Banks held capital against volatility of the 

default-free market irrespective of the counterparty’s characteristics.
5
. The current 

CCR capital charge in Basel III is following: 

CCR capital charge = default risk charge (Basel II) + CVA charge (new)      (3.2) 

The purpose of the new CVA capital charge is to cover mark-to-market losses 

caused by volatility (increase) of counterparties’ credit spreads and resulting CVA 

volatility. The CVA risk turned out to be significant during GFC and therefore should 

be capitalized. Interestingly, the uncertainty of default is actually more important than 

default itself (Gregory, 2012). This regulatory framework is very prudent compared 

to internally computed CVA and practically independent of accounting CVA. CVA 

capital charge is compulsory for all banks and substantially increases required capital 

for non-cleared OTC derivative trading activities. The choice of a one of the two 

prescribed models used for computation depends on bank’s approved models for 

other areas. 

In the USA during July 2013, the Office of the Comptroller of the Currency 

and Board of Governors of the Federal Reserve System adopted a final rule that 

revised risk-based and leverage capital requirements for banking organizations 

(Federal Register, 2013). The Final rule comprises a single, harmonized regulatory 

framework that implements Basel III and is also partly based on the Dodd-Frank Wall 

Street Reform and Consumer Protection Act. Despite being mostly consistent with 

Basel III, the final rule does not include references to credit rating anymore to avoid 

any misalignments. Public objections and comments including inconsistency with EU 

adoption are raised and discussed in the Federal Register published three months after 

adoption of the final rule. 

                                                 

5
 Under this regulation, banks were allowed to choose a method how to compute credit exposure and 

the capital charge using the same model as applied for credit risk (standardized or internal ratings-

based (IRB)). 
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3.1.4 Criticism of CVA capital charges 

Shortcomings of the complex CVA methodology are analyzed by Gregory (2012). 

The capital requirements can in some cases multiply which can lead to significantly 

higher opportunity costs and other costs. This step could be politically driven with 

purpose of moving OTC trades to central clearing as discussed earlier. The question 

is, for the remaining OTC trades, to what extent banks transfer the additional costs to 

clients and what part of their profit they sacrifice. Furthermore, banks are forced to 

use CDS spreads and dynamically quantify and hedge CVA, a process which can be 

new for smaller banks relying on historical data (historical default probabilities), thus 

requiring painful transformation. Other problems arise as CDS are not available for 

many companies. Computational characteristics will be discussed in the next chapter. 

Concerns around extremely high capital burden on banks led to so called 

European exemption comprising a list of counterparties exempted from capital 

charge.  

3.1.5 European Exemption 

Implementing Basel III has been a long process in the European Union and 

concurrently, the USU adopted its regulations broadly consistent with Basel III. 

However, the regulations considering CVA adopted in Europe are inconsistent due to 

so called European exemption. In a few cases, European banks are not obliged to 

hold CVA capital charge. 

The EU adopted Basel III in June 2013 through CRR/CRD IV, a capital 

requirements regulation and directive. Detailed technical standards on CVA 

calculation are specified by European Banking Authority (EBA) in the Regulatory 

Technical Standards. The EBA launched in April 2014 a data collection exercise to 

advise the European Commission on appropriate amendments to the European CVA 

framework and to inform discussions on the CVA risk charge in Basel III. The 

resulting CVA report was published in February 2015 revealing European banks’ 

practices. 

 Consistent with Basel III, the calculation of CVA capital charge is required 

for all OTC derivatives trades, however, CRR/CRD IV contains discretionary 

provisions. Transactions between EU-based banks and particular counterparties are 
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exempted from CVA capital charge. The first group are non-financial entities which 

can enter OTC markets due to EMIR regulation allowing them to avoid central 

clearing and posting of collateral.
6
 Pension funds are exempted for a limited period to 

support usage of private pension funds. Due to volatility on the sovereign debt 

market, transactions with central governments, regional governments and local bodies 

of EU member states are excluded as well. Gregory (2012) urgues that “the rationale 

for the exemption is a potential feedback loop, as hedging CVA increases CDS 

spreads which in turn increases CVA and create more hedging.” Sovereigns and 

corporates typically do not post collateral and therefore constitute large exposures 

requiring large hedges. In case of CVA adoption in the US, Federal Reserve defends 

keeping all CVA charges: “the agencies believe it is appropriate for CVA to apply as 

these counterparty types exhibit varying degrees of credit risk.” 

Shearman and Sterling (2013) summarize reasons that the EU exemption is 

often criticised for. As mentioned earlier, adoption of Basel III is otherwise globally 

consistent and the EU exemption departs from the aim of Basel Committee for a 

harmonized approach in this area. The main point of criticism is that the exemption 

gives EU banks a competitive advantage compared to the rest of the world. An EU 

bank does not have to put a capital aside which saves any opportunity costs and in 

turn allows the bank to offer better conditions to a potential (CVA-exempted) client 

under the same profit as a non-EU bank. Theoretically, a CVA-exempted entity could 

stay in the middle of an OTC trade for a fee which would allow two EU banks to 

trade without capital charges, however, this option is retricted by EMIR. Assessment 

of implementation of capital requirements in Basel III concluded by BCBS in 

December 2014 considers EU CVA framework non-compliant with the Basel 

framework (worst grade on the assessment scale).  

Interestingly, some EU states consider compensating the EU exemption by 

imposing additional capital charges within their country. Shearman & Sterling (2013) 

suggest that: “this could, in theory, be achieved by using “Pillar 2” powers 

contained in the CRD which allow national supervisors to impose a wide range of 

                                                 

6
 EMIR is the European Market Infrastructure Regulation in force from August 2012 designed to 

increase the stability of the OTC derivative markets in EU states. 
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measures topping up Pillar 1 requirements.” If realised, these measures would enable 

regulatory arbitrage within EU and migration of OTC activities to CVA looser 

countries. EBA in its report from 2015 recommended reconsidering and possibly 

removing all the EU exemptions. It was estimated based on data collected from banks 

that the costs would increase by 150%, in case of the removal for both methods. Until 

any change in regulation, EBA will attempt to monitor the uncapitalized risks. 

3.2 CVA models 

3.2.1 CVA principle  

The basic CVA formula is based on the future discounted expected loss. It can be 

defined in a discrete form: 

𝐶𝑉𝐴 ≈ 𝐿𝐺𝐷 ∗ ∑ 𝐷𝐹(𝑡𝑖) ∗ 𝐸𝐸(𝑡𝑖) ∗ 𝑃𝐷(𝑡𝑖−1, 𝑡𝑖)
𝑚
𝑖=1 ,   (3.3) 

where the inputs are loss given default, relevant risk-free discount factor, exposure 

and probability of default. Although the idea behind is kept, the variables are 

estimated differently for specific purposes and the formula itself can be modified as 

in the case of the CVA capital charge. 

Loss given default 

Loss given default (LGD) is computed from recovery rates (LGD = 1 - RR). Those 

are implied from market data which depends on the seniority of the derivative 

portfolios and the type of counterparty (EBA, 2015).  

Probability of default 

PD quantifies the chance that a counterparty will default before maturity of a 

derivative contract. Historical probabilities are still used by some banks for risk 

management purposes where the CVA computation is internal. For the other 

purposes, the market-implied probabilities are preferred to the historical ones and 

they are mostly computed from credit default swaps (CDS) or similar market 

instruments by a bootstrapping method. 
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Exposure at default 

EAD maps the future value of derivatives portfolio starting at the current one. As it is 

dependent on the evolution of market conditions, it is often modelled for several 

scenarios or for hundreds when more sophisticated methods as Monte Carlo 

simulation are used. When the evolution of risk factors is modelled, the portfolio is 

evaluated by chosen pricing models for every trade. Exposure for a portfolio can be 

further adjusted by collateral or netting.  

CVA is computed only on positive exposure (being floored at zero) when 

there is a risk of losing money in case of counterparty’s default. For accounting 

purposes, DVA is computed inversely on ‘negative’ exposure. Quantifying eyposure 

within a bilateral derivative trade is generally much more complex for loans or 

mortgages, where the exposure is given by repayment schedule and can never be 

negative. 

There are several types of exposures estimated. Expected exposure is 

modelled dynamically where the expected potential exposure takes an average value 

of EE for the whole period. Effective expected exposure is then a nondecreasing EE 

which results in substantially more prudent results. Quantifying exposure can be very 

simplistic as in case of CEM by standardized regulatory formula where a current 

market value and some add-on are added. For regulatory capital charges, two 

different concepts can be used and banks can either apply simple prescribed formula 

or employ their approved internal models within the advanced formula. The llatter 

one better reflect actual risks and is supposed to be less punitive. 

3.3 CVA capital charge models 

CVA capital charges were introduced as a prudential capital buffer against volatility 

of CVA as the CVA losses constituted a bigger part than losses from defaults during 

the GFC. These losses incurre when the accounting CVA increases. That can arise in 

a two scenarios; when credit rating of the counterparty decreases or the exposure 

towards it increases. However, the CVA charge is independent of accounting 

standards and is rather prescriptive. There are two models for computation and a bank 

use a particular one based on its approved internal models.  
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3.3.1 Standardized CVA approach 

This model is compulsory for all banks without approval of both specific interest rate 

VaR model for bonds and IMM. The simple variance-type model is defined 

followingly: 

𝐶𝑉𝐴𝑠𝑡𝑎 = 2.33 ∗ √ℎ ∗

√
  
  
  
  
  
  
 

(∑0.5 ∗ 𝑤𝑖
𝑖

∗ (𝑀𝑖 ∗ 𝐸𝐴𝐷𝑖
𝑡𝑜𝑡𝑎𝑙 −𝑀𝑖

ℎ𝑒𝑑𝑔𝑒
∗ 𝐵𝑖) −∑𝑤𝑖𝑛𝑑 ∗ 𝑀𝑖𝑛𝑑 ∗ 𝐵𝑖𝑛𝑑

𝑖𝑛𝑑

)

2

+

∑0.75 ∗ 𝑤𝑖
2 ∗ (𝑀𝑖 ∗ 𝐸𝐴𝐷𝑖

𝑡𝑜𝑡𝑎𝑙 −𝑀𝑖
ℎ𝑒𝑑𝑔𝑒

∗ 𝐵𝑖)
2

𝑖

 

 ℎ is the one-year risk horizon 

 𝑤𝑖  is the weight depending on rating of i-th counterparty 

 𝑀𝑖 the effective maturity 

 𝐵𝑖 is the notional of the single name CDS hedge corresponding to the i-th 

counterparty. 

 𝐸𝐴𝐷𝑖
𝑡𝑜𝑡𝑎𝑙  is the exposure at default for the i-th netting set and is discounted by 

applying factor (1 − exp(−0.05 ∗ 𝑀𝑖))/(0.05 ∗ 𝑀𝑖) 

 𝑤𝑖𝑛𝑑 is the weight applicable to an index hedge 

 𝑀𝑖𝑛𝑑 , 𝑀𝑖
ℎ𝑒𝑑𝑔𝑒

are the maturities for the index hedge and the hedge instrument 

 𝐵𝑖𝑛𝑑 is the notional of the index hedge. 

 

Douglas et al. (2012) showed that this capital charge can be interpreted as the 

99% confidence interval for a portfolio of normally distributed assets with a specific 

variance matrix, respectively as a 1 year 99% VaR. An intuitive analysis of this 

approach is performed by Fares and and Genest (2013). 

3.3.2 Advanced CVA approach 

Advanced CVA approach applies to the rest of the banks with sophisticated internal 

models approved by a regulator. It models impact of changes in counterparties’ credit 

spreads on CVAs of all OTC derivative counterparties. The model is analogical to 

market risk VaR applying 99% confidence level and 10 day horizon.  
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𝐶𝑉𝐴 = 𝐿𝐺𝐷𝑀𝐾𝑇 ∗∑max (0; 𝑒
(−
𝑠𝑖−1∗𝑡𝑖−1
𝐿𝐺𝐷𝑀𝐾𝑇

)
− 𝑒

(−
𝑠𝑖∗𝑡𝑖

𝐿𝐺𝐷𝑀𝐾𝑇
)
)

𝑇

𝑖=1

∗ (
𝐸𝐸𝑖−1 ∗ 𝐷𝑖−1 + 𝐸𝐸𝑖𝐷𝑖

2
) 

 

 𝐿𝐺𝐷𝑀𝐾𝑇 is a market assessment of a loss given default based on the spread of 

market instrument of the counterparty 

 𝑡𝑖 is the time of i-th revaluation time bucket starting from 𝑡0, 𝑡𝑇 is the longest 

contractual maturity across the netting set with the counterparty 

 𝑠𝑖 is the credit spread
7
  

 The first factor within the sum is an approximation of the market implied 

marginal probability of a default (risk neutral probability) between times 𝑡𝑖−1 and 

𝑡𝑖. It represents the market price of buying protection against a default and is in 

general different from the real-world likelihood of a default. 

 𝐸𝐸𝑖 is the expected exposure to the counterparty at revaluation time 𝑡𝑖  

 𝐷𝑖 is the default risk-free discount factor at time 𝑡𝑖 where 𝐷0 = 1 

 

The formula is the actually an input into bank’s approved VaR model for 

bond and only the changes are computed when quantifying the CVA capital charge. 

Modificantions of this formula can be used depending on bank’s type of VaR model. 

The total capital charge requires calculation of two 10-day 99% VaR components; 

non-stressed VaR for the current one-year period and stressed VaR with increasing 

credit spreads. 

                                                 

7
 CDS spread must be used if available, otherwise a proxy spread based on rating, industry and region. 
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4 Empirical background 

4.1 Literature overview 

CVA is a relatively new concept, only being introduced in 2011. It is mainly relevant 

for banks’ accounting and regulatory modelling practices, therefore the research 

literature is mainly theoretically focused. Moreover, in academic research, accounting 

and regulatory CVA are usually explored separately. For these reasons, the previous 

literature relevant for regulatory CVA analysis is not extensive. Generally, there are 

two ways in which to explore CVA capital charges. The first one is to use real data 

collected from banks to compare applied approaches, internal models, proxy 

methodologies or magnitude of resulting capital charges. However, such data is 

difficult to obtain as it is internal and monitored solely by a regulatory institution. 

The only data collection regarding CVA was executed by EBA in 2014 on a 

voluntary basis. The second method is to explore regulatory formulas by creating a 

hypothetical portfolio which needs to be significantly simplified and based on 

unrealistic assumptions. This is due to the fact that a realistic portfolio of a bank 

comprises thousands of OTC trades and it is computationally intensive to determine 

the capital charge using the advanced method. 

The research paper written by Douglas, Pugachevsky and Gregory (2012) 

compares both methods and analyzes the effect of hedges on the resulting capital 

charges. The authors significantly approximate the advanced model for more 

convenient computations, thus avoiding modelling of exposure and spread changes to 

compute the CVA VaR. Instead they use predefined spread volatilities and CVA 

without specifying its computation. For these reasons the author finds the comparison 

too simplistic. However, approximations and simplifying assumptions are necessary 

for this purpose and they naturally make the portfolio less realistic and precise. The 

authors used a single-trade portfolio, several IRS and two more realistic portfolios 

compromising dozens of instruments. Their findings show mixed results when hedges 

are not used. In contrast, the advanced method pays off when hedging is applied 

saving up to 70% of capital. 
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Gregory (2012) published a comprehensive book about CRR and CVA that 

includes a comparison of accounting CVA and regulatory CVA under both methods. 

A portfolio of 156 OTC instruments and 2 counterparties are chosen as a benchmark 

and again, the effect of hedges is demonstrated. The methodology of the advanced 

approach is not revealed but the capital charge under the advanced method is always 

lower than under the standardized method, especially in case of single name hedges.
8
 

The accounting CVA is half the size implying that regulatory CVA is very prudent. 

Zarpellon (2014) compares the accounting CVA with the standardized 

method defined in Basel III. He demonstrates crucial differences on a simple example 

arguing that accounting CVA is purely a pricing issue compared to the regulatory risk 

metric resembling VaR model. The author quantifies sensitivities of the standardized 

model to all the inputs. 

Pykhtin (2012) solely analyzes the standardized method and shows that the 

formula is an approximation of the CVA VaR after applying several conservative 

adjustments. He quantifies the overstatement on a fictive portfolio and discusses the 

implications for hedging. The construction of the portfolio using randomly assigned 

parameters was a source of inspiration for the last portfolio tested in our work.  

Fares & Genest (2013) similarly analyze the standardized model as well 

showing its VaR form they also test the sensitivity of the resulting capital charge to 

maturities, credit ratings and number of counterparties. 

Macek & Teplý (2015) explore the effects of different scenarios of interest 

rate evolution on the exposure and CVA capital charge of an IRS generalizing the 

results for whole portfolios. They conclude that Czech banks have sufficient capital 

buffers and are generally less exposed to the stress scenarios than American banks as 

the OTC portfolios of European banks are significantly smaller. 

EBA (2015) conducted data collection, exploring common practices for all 

types of CVA. Based on data from 31 European banks they compare the proxy spread 

methodologies used in the construction of CDS spreads in the advanced method when 

                                                 

8
 The method is likely to be the same as in above mentioned paper, as Gregory J. is one of the authors 

and it was published in the same year.  
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a CDS spread of the counterparty is not available. The CVA VaR using different 

proxy methodologies was computed and a high variance was observed. It was 

concluded that banks should be allowed more flexibility when applying alternative 

approaches within their proxy spread methodology. Furthermore, EBA suggested a 

list of policy recommendations on how to clarify or change CVA concept within 

Basel III framework. Due to time constraints, the report did not contain any direct 

comparison of both methods on the same portfolio, such analysis would better fit a 

‘Hypothetical Portfolio Exercise’ (EBA, 2015). That is exactly what this work 

attempts to execute. 

4.2 Hypotheses 

Most of the papers dealing with CVA capital charges are devoted to the standardized 

method. The advanced method is very complex and specific for each bank depending 

on its internal models. In the author’s opinion, general knowledge of the advanced 

approach is lacking. For example, supposedly all Czech banks use the standardized 

method and often the capital charges are computed abroad by their mother banks. The 

advanced method is a ‘blackbox’ approach as the two main modelling exercises are 

run by internal models approved by regulators. Furthermore, as mentioned above, 

banks cannot choose which approach to use (only in the USA) so they might not be 

interested in the alternative. For these reasons, a comparative analysis of both 

approaches uncovering the challenges of the advanced method could be beneficial. 

The following hypothesis will be tested: 

1. Hypothesis #1: CVA capital charge under the advanced method is higher than 

under the standardized method when no risk mitigators are used. 

2. Hypothesis #2: CVA capital charge under the advanced method is lower than 

under the standardized method when collateral or netting is used. 

3. Hypothesis #3: For two and more counterparties, the difference between the 

CVA capital charges under both methods (when no mitigators are used) is 

determined by different correlations assumed between the spreads of 

counterparties. 
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4.3 Methodology 

A comparison of both methods for computating CVA capital charges needs to be 

demonstrated on a chosen portfolio of OTC derivatives. Naturally, the choice of 

instruments within the portfolio influences the results significantly. In the previous 

literature, either a single-trade portfolio or a portfolio of several instruments and 

counterparties are used. To obtain larger portfolios comprising more than hundred 

trades, one can download real portfolios from servers like Quantifi with specified 

trade characteristics, set characteristics of the whole portfolio by oneself or randomly 

assign trade and counterparty characteristics for each trade. 

For the purpose of this work, several hypothetical portfolios are created from 

a simple portfolio up to a complex one as in Douglas et al. (2012). A single-trade 

portfolio allows for a detailed specification of trade conditions, for exploration of 

parameters sensitivities as well as risk mitigators such as netting, hedging and 

collateral. Portfolios with more counterparties enable the inclusion of correlations 

between counterparties which significantly influences resulting capital charge. For a 

realistic portfolio of hundreds of trades, multiple simplifying assumptions are 

necessary within the scope of this work. Banks need to develop a computationally 

efficient framework which enables them to model millions of simulations and to 

evaluate trades on a daily/weekly basis. However, for the illustrative purposes of this 

work, hypothetical, simplified and computationally feasible portfolios are defined 

Counterparty credit quality comes in a different form into each formula. 

Therefore, credit ratings (standardized method) need to be assigned average CDS 

spreads and volatilities (advanced method) for the current and the stressed period. 

These values are set roughly due to limited availability of CDS spread data and due to 

different factors determining the spread characteristics within the rating categories. In 

reality, industry, size and company history as well as maturity of the CDS spread are 

determining factors, however, there are impossible to account for within the scope of 

this work.  

The relationship between these two credit quality indicators is crucial for 

consistency in our analysis. Karagozoglu and Jakobs (2010) concluded that there is 

significant variation in CDS spreads observed for firms with a given rating. 
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Furthermore, credit rating changes occur with some time lag after CDS spreads 

widen. Predescu et al. (2014) showed that the CDS market anticipates negative 

changes in credit rating. They also observed that credit ratings and CDS determine 

each other in a regression, however, much of their data had a given rating and a CDS 

spread which did not reflect this rating. Market factors are significant determinants of 

the both credit risk indicators too.  

The CVA computation was set to a specific date; 1
st
 of June 2015. Current 

and historical real values of CDS spreads and market risk factors are used for the 

analysis. For simplification, the portfolios comprise two types of OTC derivative 

instruments, interest rate swaps and foreign exchange forwards. These are the most 

frequent instruments within the two biggest OTC derivative type groups; interest rate 

and foreign exchange contracts (see Figure 2.2). IRSs took 60% of all OTC contracts’ 

notional amount in December 2014 (BIS, 2015). 

4.3.1 Single-trade and single-counterparty portfolios 

We explore how the CVA capital charges change with the remaining maturity of the 

instrument (1, 3, 5, 7 and 10 years) and with the credit quality as suggested in Table 

5.1. The following trade specifications in Figure 4.1 and Figure 4.2 are held fixed 

except when testing the maturity and credit quality sensitivities. The terms are set in 

way that the current exposure (MtM value) is positive so that the resulting CVA 

charges are more comparable, allowing risk mitigators to be applied. Douglas et 

al.(2012) compared the capital charges for both ITM and ATM swaps. In practice, the 

swap rate is set to the level at which the value of IRS for both trade participants is 

zero. We did not do any backward modelling and assume that the market conditions 

evolved in favor of the bank. The reasoning could be that the interest rates were 

already low at the initiation, and their further decrease to even negative values was 

not expected. Strike prices by FX forwards are real historical values. 

 

IRS swap 

 

Figure 4.1: Derivative instrument 1  

 Notional 100 mill USD, seller, maturity 5y 

 1M USD LIBOR rate, current 0.183 (June 1, 2015) 

 Swap rate 0.2%, credit rating BBB 
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FX forward 

 

Figure 4.2: Derivative instrument 2 

To test the second hypothesis within the single-trade portfolio, we assume 

immediate collateral posting and set a treshold, above which the collateral is posted. 

In our setting it is 100 000 USD. Except for netting and collateral, hedges can be 

applied. However, the effect of hedges has been already explored by Gregory (2012) 

and Douglas et al.(2012) with the same results showing that advanced method is 

higher only when no hedges applied and the effect of single-name CDS is greater 

than of the index CDS. Moreover, banks supposedly do not hedge for each 

counterparty in practice but additionally for the whole portfolio. For these reasons, 

we concentrate on the other risk migators employed. 

4.3.2 Two-counterparties portfolio 

Two-counterparties portfolio enables to demonstrate the role of correlation between 

counterparties when modelling CDS spread changes in the advanced method. In the 

standardized method, the correlation is set fixed at 25%. The effect on resulting 

capital charge will be tested under two scenarios, when correlations required by Basel 

III are employed (historical by the advanced formula) and when no correlation is 

employed. The porfolio is defined in Figure 4.3. 

 

 

Figure 4.3: Portfolio 2  

 

 Selling 100 mill USD for EUR 

 Strike price EUR/USD 1.2  

 Current spot price EUR/USD 1.0913 (June 1, 2015) 

 Maturity 5 years, credit rating BBB 

 

 CCP 1: credit rating A,  IRS, 1M USD LIBOR,  swap rate 0.2%, notional 160 

mill USD, maturity 4 years, seller 

 CCP2: credit rating BB, IRS, 1M USD LIBOR, swap rate 0.2%, notional 130 

mill USD, maturity 6 years, seller 
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4.3.3 Realistic portfolio of dozens of counterparties and 
hundreds of trades 

The size of a real portfolio deviates with the type and size of the bank. American 

banks have traditionally enormous OTC portfolios compared to Czech banks for 

example, which still can have up to hundreds of counterparties and thousands of OTC 

contracts. The size of our portfolio and variety of the randomly assigned trade terms 

should be sufficient for an illustrative example. The netting effect as well as the effect 

of correlation between counterparty will be explored. Figure 4.4 describes how the 

counterparties’ ratings, sizes of portfolios and individual trade terms are assigned. 

Figure 4.5 lists the simplifying assumptions that were necessary to take. 

Randomly assigned characteristics 

 

Figure 4.4: Realistic portfolio 

 

An unrealistically flat future exposure is assumed by the advanced method, 

however, the portfolio consists of instruments that are not at the initiation. The 

increasing trend by FX forward and decreasing trend by IRS, typical towards their 

maturity, theoretically cancels out on average. 

 

 

 

 

 

 

 

 

 

 

 20 counterparties are assigned credit rating and its representative credit curve. 

 Each counterparty is assigned the size of its portfolio between 1-30 of trades. 

 The type of the trade (IRS/FX forward) is assigned. 

 The remaining maturity of each trade is set within the range of 1-10 years. 

 The notional is assigned within the range of 50-200 million USD. 

 The MtM value of each trade is set between -5% to 15% of its notional. 
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Further specifications 

 

Figure 4.5: Simplifying assumptions. 

4.4 Data 

The data used in this thesis is partly hypothetical and partly real. For the purpose of 

exposure profile construction and default probability modelling, market data was 

downloaded. To model expected exposure of the portfolios compriding IRS, the 

characteristics of risk factors directly influencing instruments’ value needed to be 

estimated. Daily LIBOR rates in USD were downloaded from FRED for 3 year 

periods current period from June 1, 2012 to June 1, 2015. 

To compare both approaches, credit curves need to be constructed from 

available CDS spreads as well as their volatilities in current and stressed period. Two 

periods (June 1, 2007 and June 1, 2015) were used to select banks with Standard & 

Poor's rating AAA, AA, A, BBB, BB, B or CCC and their CDS spreads were 

downloaded from Reuters Eikon. First, the most liquid 5 year CDS spreads for one 

year time stress period from September 1, 2008 to September 1, 2009 and for one 

year current period from June 1, 2014 to June 1, 2015 were downloaded. Second, 

current (from June 1, 2015) CDS spreads of maturities 6 months, 1, 3, 5, 7 and 10 

years were taken. 

  

 Shifts in all credit curves are modelled at one with a given correlation and 

assumed the same across the same rating category (6 groups) 

 All trade characteristics that are not the inputs to the standardized formula are 

not specified. 

 Future exposure profile of the trades with each counterparty for advanced 

method is set flat without simulation of risk factors. 

 Exposure profile is assumed the same for the current and the stressed period 

(assumed as well by Douglas et al., 2012) 

 No collateral is applied. 
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5 Modelling procedure 

5.1 Standardized model 

5.1.1 Formula description 

The standardized formula defined in Equation 2.2, when no hedges are applied, has 

the following form: 

For a single instrument, the equation is further simplified to this form: 

 

𝐶𝑉𝐴𝑠𝑡𝑎 = 2.33 ∗ √0.25 ∗ (𝑤 ∗ 𝑀 ∗ 𝐸𝐴𝐷)2 + 0.75 ∗ (𝑤 ∗ 𝑀 ∗ 𝐸𝐴𝐷)2 

𝐶𝑉𝐴𝑠𝑡𝑎 =  2.33 ∗ 𝑤 ∗ 𝑀 ∗ 𝐸𝐴𝐷,    (5.2) 

where the weight w is assigned according to Table 5.1 predefined in Basel III. 

Table 5.1: Weights and external ratings 

Rating  AAA/AA A BBB BB B CCC 

Weight  0.7% 0.8% 1.0% 2.0% 3.0% 10.0% 

Source: Basel III 

For a portfolio containing two or more trades with a single counterparty, the effective 

maturity 𝑀𝑖 has to be computed.
9
 For i-th counterparty with j trades, 𝑀𝑖 is a notional-

weighted average of remaining maturities of the trades floored by 1 year: 

 

𝑀𝑖 = max (1,
∑ 𝑀𝑎𝑡𝑗∗𝑁𝑜𝑡𝑗𝑗

∑ 𝑁𝑜𝑡𝑗𝑗
)     (5.3) 

 

                                                 

9
 In practice, banks often group the trades with single counterparty into several netting sets for more 

convenient netting. 

 

               𝐶𝑉𝐴𝑠𝑡𝑎 = 2.33 ∗ √(∑0.5 ∗ 𝑤𝑖
𝑖

∗ 𝑀𝑖 ∗ 𝐸𝐴𝐷𝑖
𝑡𝑜𝑡𝑎𝑙)

2

+∑0.75 ∗ (𝑤𝑖 ∗ 𝑀𝑖 ∗ 𝐸𝐴𝐷𝑖
𝑡𝑜𝑡𝑎𝑙)

2

𝑖

. (5.1) 
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5.1.2 Exposure at default 

The only variable, which is not predetermined, is the exposure at default (EAD). 

Banks can choose between several methods: current exposure method (CEM), 

standardized method (SM), internal model method (IMM) and IMM shortcut method. 

BIS recently introduced a new method called Standardized Approach (SA-CRR) 

which will replace both CEM and SM methods from January 1, 2017. 

When using CEM, EAD is calculated using a simplified approach based on 

the current exposure (MtM value) plus an add-on representing the future exposure 

(Douglas et al., 2012). Its simplicity is balanced by a few limitations; CEM does not 

differentiate between margined and unmargined transactions, the supervisory add-on 

factor does not sufficiently capture the volatilities as observed over recent stress 

periods and the recognition of netting benefit is too simplistic (BIS, 2014). Under 

IMM, EAD is based on EEPE (EAD=α*EEPE) computed using the internal Monte 

Carlo model that must be approved by regulators as in the advanced method.
10

 Its 

sophistication should be rewarded by substantial capital savings. Netting and 

collateral are fully subtracted from future exposure based on the contract terms. 

SM is not frequently used due to its complexity. It uses the IMM concept to 

some extent but does not provide significant capital savings and shares several 

drawbacks with CEM. The IMM shortcut method is mainly used for portfolios 

subject to a margin agreement. SA-CRR was introduced by BIS in 2014 (followed by 

several revisions) in order to address some drawbacks while maintaining the 

simplicity of CEM and SM approaches. It considers both collateral and margining 

and is more risk-sensitive as it requires double the inputs compared to CEM. 

For our purpose, the simple and frequently used CEM will be employed. EAD 

for a single trade has following form: 

 

 𝐸𝐴𝐷 = 𝑅𝐶 + 𝑃𝐹𝐸     (5.4) 

                                                 

10
 Factor α is set on 1.4 to correct for inaccuracies in the model and possible stress scenario. Effective 

Maturity is computed differently than specified previously. 
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where RC are the replacement costs standing for the current market value adjusted by 

collateral, PFE is the potential future exposure called add-on. It can be rewritten to 

the following, more obvious form: 

 

𝐸𝐴𝐷 = 𝑚𝑎𝑥(0,𝑀𝑡𝑀) + 𝑛𝑜𝑡𝑖𝑜𝑛𝑎𝑙 ∗ 𝑎𝑑𝑑𝑂𝑛 𝑓𝑎𝑐𝑡𝑜𝑟,  (5.5) 

 

where the add-on factor depends on the type of the underlying instrument and its 

remaining maturity; the factors applied for our portfolios are listed in Table 5.2. The 

factors are set fixed without considering higher volatilities in possible stressed 

periods or trends in interest rate levels.  

 

Table 5.2: Add-on factors for CEM method 

Remaining maturity <1 year 1-5 years >5 years 

IRS  0% 0.5% 1.5% 

FX forward 1.0% 5.0% 7.5% 

Source: Basel II Annexes 

Two possible risk mitigators can enter into the EAD formula. Collateral posting is 

fully reflected but stands only for the value of the collateral posted on the day of 

CVA calculation, without considering specific collateral terms. Furthermore, due to 

the lag between collateral computation and its posting, there is a random mismatch 

depending on the market evolution and the day of calculation. We set the collateral as 

if there was no lag (C=MtM-Threshold) and assume cash collateral that has a 0% 

haircut.
11

  

𝐸𝐴𝐷 = 𝑚𝑎𝑥(0, 𝑅𝐶 + 𝐴𝑑𝑑𝑂𝑛 − 𝐶)   (5.6) 

 

CEM allows for full current netting and 60% relief for the future exposure. Net to 

gross ratio (NGR) shows the current netting impact as a percentage (0% is perfect). 

For counterparty i with j trades the formula is modified as following: 

 

  

𝐸𝐴𝐷𝑖
𝑡𝑜𝑡𝑎𝑙 = 𝑚𝑎𝑥(∑ 𝑀𝑡𝑀𝑗 , 0𝑗 ) + (0.4 + 0.6 ∗ 𝑁𝐺𝑅) ∗ ∑ 𝐴𝑑𝑑𝑂𝑛𝑗𝑗        (5.7) 

 

                                                 

11
 Haircut adjusts the collateral value for its volatility for a non-cash collateral. 
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𝑁𝐺𝑅 =
𝑚𝑎𝑥(∑ 𝑀𝑡𝑀𝑗,0𝑗 )

∑ 𝑚𝑎𝑥(𝑀𝑡𝑀𝑗,0)𝑗
 .    (5.8) 

 

5.2 Advanced model 

The advanced approach includes two internal models that must be approved by the 

responsible regulator. For exposure modelling, a bank’s own Internal Model Method 

(IMM) is employed. It comprehends chosen risk factor models, calibration of their 

parameters, estimation of correlations and other specifications. For CVA VaR, the 

internal model approach to market risk (specific interest rate VaR model for bonds) 

that simulates changes in counterparties’ CDS spreads, is used. Both models are very 

complex and bank-specific. Models constructed in this work are simplified, however, 

more challenging than usual approximations (see Douglas et. al, 2012). In the rest of 

this subsection, the individual decisions and approximations made will be discussed. 

LGD 

Loss given default should be based on the spread of a market instrument of the 

counterparty differing from the LGD estimated internally-for computation of the 

CCR default risk charge (Basel III, 2011).
12

 However, within the scope of this work 

we will assume fixed LGD of 60%, same as Douglas et al.(2012), Pykhtin (2012) and 

EBA (2015). LGD appears in two parts of Equation XX and the EBA (2015) suggests 

that the LGD before the sum does not reflect the actual recovery rate of the particular 

netting sets and should be allowed to differ for some cases. 

Discount rate 

While USD is chosen as the base currency, the risk-free discount rate was computed 

from the US Treasury yield curve valid on June 1, 2015 using linear interpolation for 

missing maturities. Their values are low (for example, 3y yield of 0.99%) compared 

to the interest rate set to 5% in the standardized method. 

                                                 

12
 Jaskowski and McAleer (2012) or Kitwiwattanacha (2014) suggest methodologies for extracting 

stochastic recovery rates from CDS spreads. It holds that LGD=1-RR. 



33 

 

5.2.1 Expected exposure – Monte Carlo simulation 

In the advanced method, the future exposure quantification is not a fixed add-on but 

requires a simulation of market development determining the future expected value of 

the derivatives in the portfolio and therefore the future exposure. It is the most time-

consuming and complex methodology that is able to capture trade, netting and 

collateral terms as well as numerous scenarios of market risk factors. In the rest of 

this subsection, the procedure will be described step by step including the decisions 

made for the purpose of our model comparison. 

The time horizon is determined by the trade with the longest remaining 

maturity which is relatively long for a future prediction; in our sample it can be up to 

10 years. The time grid determining the revaluation frequency has to be set. A larger 

number of grid points allows us to capture of the exposure evolution in more detail, 

however, the computations have to be feasible. The typical value is in the region of 

50-200 (Gregory, 2012). The grid points can be equally spaced or starting with a 

higher frequency. To avoid missing critical changes in the exposure, extra points like 

maturity dates or dates when collateral is determined can be added. In our model, a 

monthly frequency was chosen containing up to 120 grid points; the spacing is equal 

as the maturity of our trades is in years for simplicity. The number of scenarios was 

set to 1000 with a pathwise character simulating the trajectory of each scenario, 

totalling 120 000 simulations. 

In the next step, we decide on relevant risk factors determining the value of 

the trades and pick a model describing their evolution. For example, there are dozens 

of risk factors that can theoretically determine an interest rate curve. They can be 

reduced to a few or only the most important one, for the sake of feasibility. A multi-

factor simulation model is used for several risk factors and it has to incorporate their 

correlations. In our case, we use a simple single-factor model simulating possible 

evolution paths of interest rates (LIBOR). 

The model needs to be calibrated on real data where the estimated parameters 

together with the type of the model determine the future evolution. It can be 

calibrated on historical data when the future development is assumed to follow 

patterns from the past. These parameters do not adequately reflect current market 

conditions as they weigh current observations equal to historical ones. Calibration to 
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market prices is more forward looking but can contain a bias. As mentioned above, 

CVA tends to be calibrated to market data except for risk management purposes or 

correlation estimating (Gregory, 2012). 

 

Figure 5.1: Monte Carlo simulation of 100 paths 

Source: author’s computations 

 

CCR (Article 183) allows the choosing of calibration method by CVA VaR 

computation: ‘An institution may calibrate its model using either historic market data 

or market implied data to establish parameters of the underlying stochastic 

processes, such as drift, volatility and correlation. If an institution uses historical 

data, it shall use at least three years of such data. Although the exposure should be 

calibrated on a stress period too, we will assume the same exposure profile for both 

periods same as do Douglas et al. (2012). The CVA VaR is mainly based on possible 

spread changes in 10 days, holding the exposure fixed, therefore, the stressed 

volatilities and correlations could be sufficient. It would be difficult to apply the 

stressed volatility on current setting as it (nonlinearly) depends on the mean. 

Furthermore, it would result in enormously large exposure when simulated for the 

next 10 years based on real stress volatilities. For example, 1M USD LIBOR fell 

from 4.59% to 0.38% in 3 months from October 10, 2008. Since that time it has had 

afurther decreasing trend to current 0.183% on June 6, 2015. 

When all is set up, the scenarios are generated for each grid point. An 

illustration of Monte Carlo simulation performed in our computations is depicted in 
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Figure 5.1 for 100 simulation paths. Then, the trades are revalued for each scenario at 

each time which requires a computationally efficient program. The revaluation is 

executed through the pricing formula given for the instrument type. The output of the 

simulation are matrices V(s,t) containing all future values (MtMs) of the trade/netting 

set or each simulation path at each grid point. 

The risk mitigators are employed in post-processing. When netting is 

applied, the MtM values of each trade within a single netting set are summed. The 

benefit originates from the definition of the expected exposure. When no netting is 

applied the EE for each time t and 1000 simulations for two trades A and B is 

computed using the following formula: 

𝐸𝐸𝑡 = 
∑ (max (𝑀𝑡𝑀𝑡𝑖

𝐴,0)+(max𝑀𝑡𝑀𝑡𝑖
𝐵,0))1000

𝑖=1

1000
 ,   (5.9) 

where the positive MtM values are added and the negative ones replaced by zero. 

Their average across the time point is the expected exposure. When netting is applied, 

the MtM values of the trades within a netting set can offset each other: 

𝐸𝐸𝑡
𝑛𝑒𝑡 = 

∑ max(𝑀𝑡𝑀𝑡𝑖
𝐴+𝑀𝑡𝑀𝑡𝑖

𝐵,0)1000
𝑖=1

1000
,    (5.10) 

Intuitively, the closer is the correlation to 1 the lower is the netting effect. The largest 

netting effect would be achieved by two instruments with a correlation of -1, still 

depending on the notionals. 

Another risk mitigator is collateral which significantly decreases the MtM 

values, expected exposure and CVA. The collateral terms are usually set according to 

Credit Support Annex (CSA) regulatory document. It can be bilateral or unilateral 

and terms as threshold, minimum transfer amount and independent amount are 

specified. Crucial is the margin period of risk that defines the period between when 

the required collateral is calculated and when it can be accounted as received. This 

period is the main source of the remaining exposure above the threshold level.  
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5.2.1.1 Stochastic processes 

To generate 1000 different simulation paths of a risk factor like future spot interest 

rate, a model specifying a stochastic process has to be employed. Such model 

contains a random variable determining the evolution of the variable of interest. 

There are numerous models used for interest rate prediction but we picked the simple 

Vasicek model defined for continuous time: 

 

𝑑𝑟𝑡 = 𝛼 ∗ (𝜃 − 𝑟𝑡)𝑑𝑡 + 𝜎𝑑𝑊𝑡,    (5.11) 

 

where the first term is deterministic and the second term random. 𝑟𝑡 is the interest rate 

(LIBOR), 𝛼 is the mean reversion level, 𝜃 is the long-term mean and 𝑊𝑡 is the 

independent Brownian motion. For our purposes, we reset this process in a discrete 

form (as in Gregory, 2012): 

  

𝑟𝑡+1 = 𝑟𝑡 + 𝛼 ∗ (𝜃 − 𝑟𝑡)
1

12
+ 𝜎 ∗ 𝑅𝑉,  (5.12) 

 

where 1/12 stands for the time change of one month in terms of years. RV is a 

random variable with standard normal distribution; Gaussian white noise. In the case 

of the risk-neutral approach, parameters are implied from instruments such as interest 

rate swaption. We calibrated the parameters on historical data, assuming the three-

year mean as a long-term one.
13

 As volatility scales with √𝑡, the estimated daily 

volatility was multiplied by √22 to get the monthly volatility that enters into the 

discrete formula. The mean-reversion parameter α determines how strongly the 

interest rate is pulled back to its long-term mean when it deviates from it. It can range 

from 0 to 1 and we set it to 0.4 as lower values produced extremely high or low 

(negative) interest rate due the long time horizon (up to ten years). A calibration 

method on historical data is described by Brigo et al.(2007). 

 

 

                                                 

13
 Usually, 10 year period at least is considered long-term, however, the 1M USD LIBOR we use is 

relatively stable for last six years that can be defined as current and non-stressed. 
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Table 5.3: Risk factor characteristics 

Inputs spot rate 𝜃 𝜎𝑚𝑜𝑛𝑡ℎ𝑙𝑦 α 

1M USD IRS 0.18300 0.18285 0.12869% 0.4 

Source: FRED and author’s computations 

The single-factor Vasicek model was introduced in 1977 and became popular 

for its simplicity. However, it has several drawbacks: the possible shapes of the yield 

curve are limited and it can produce negative rates (Herrala, 2009). The latter fact is 

not such an issue in the current low interest rate environment with negative LIBOR 

rates for lower maturities. There are extended versions allowing the long-term mean 

to vary (called Hull and White model) or both θ and α to be time-dependent 

(extended Vasicek model). In practice, multi-factor models tend to be used and which 

can be divided into two groups; short-rate and LIBOR market models (Gregory, 

2012).  

To simulate the foreign exchange rate, typically a lognormal model is used, 

for example the Geometric Brownian Motion with mean-reversion and time-variant 

volatility. To specify a time varying parameter is a challenging issue. 

5.2.1.2 Pricing models  

When determining MtM of an instrument at any future time, it is priced based on the 

risk previously simulated. The most frequent plain vanilla IRS can be priced as two 

separate bonds, with a fixed and a floating rate. The fixed leg has the value of the 

discounted future cash flows determined by the agreed swap (fixed) rate: 

 

𝑃𝑉𝐹𝐼𝑋𝐸𝐷 = 𝑁 ∗ 𝐶 ∗ ∑ (𝛿𝑖 ∗ 𝑃
𝐷(�̃�𝑖

𝑛
𝑖=1 )) ,  (5.13) 

 

where N is the notional, C is the swap rate, n is the number of future payments left,   

𝛿𝑖 is the accrual factor (in our case 1/12 to avoid day convention issue) and 𝑃𝐷(�̃�𝑖) is 

the discount factor for the payment time �̃�𝑖. The floating leg is computed as follows: 

 

𝑃𝑉𝐹𝐿𝑂𝐴𝑇 = 𝑁 ∗ ∑ (𝐹𝑗 ∗ 𝛿𝑗 ∗ 𝑃
𝐷(𝑡𝑗

𝑚
𝑖=1 ))   (5.14) 
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𝐹𝑗 =
1

𝛿𝑗
(
𝑃𝐼(𝑡𝑗−1)

𝑃𝐼(𝑡𝑗)
−1)    (5.15) 

 

where 𝐹𝑗 is the forward rate for period [𝑡𝑗−1, 𝑡𝑗] computed from the discount rates 

𝑃𝐼(𝑡𝑗) associated to the relevant forward curve. When 𝑃𝐼(𝑡𝑗) =  𝑃
𝐷(𝑡𝑗), which is our 

simplifying assumption, the formula is simplified to: 

 

𝑃𝑉𝐹𝐿𝑂𝐴𝑇 = 𝑁 ∗ (1 − 𝑃𝐷(𝑡𝑚))   (5.16) 

 

Additionally, in our case m = n and δ̃i = δj, as the number and frequency of 

fixed and floating payments is equal. The most challenging issue is where to take the 

discount curves for all future time points when the IRS is priced (in our case up to 

120). One of the possibilities is to construct LIBOR discount curves for each 

simulation path from the generated LIBOR spot rates and estimated parameters of 

Vasicek model. Gregory (2012) suggests that the discount rate at revaluation time 

point t for future time point j (j>t) and simulation i can be defined as follows: 

 

𝑃𝐷(𝑡𝑗𝑖) = 𝐴(𝑡𝑗) ∗ exp (−𝐵(𝑡𝑗) ∗ 𝑟(𝑡𝑗𝑖)),  (5.17) 

 

where A and B are defined as: 

 

 𝐵(𝑡) = (1 − exp(−𝛼 ∗ 𝑡))/𝛼   (5.18) 

𝐴(𝑡) = exp {[(𝐵(𝑡) − 𝑡) ∗ (𝛼2 ∗ 𝜃 − 𝜎2))/𝛼2 − (𝜎2𝐵2/4𝛼)]} 

 

For example, for an IRS with 10 year maturity, 7 200 000 discount rates is 

calculated in Mathematica. The last step of pricing is to compute MtM of the IRS at 

each time point t and simulation i. For an IRS seller who pays a floating rate and 

receives a fixed rate holds the following: 

𝑀𝑡𝑀𝑡𝑖 = 𝑃𝑉𝑓𝑖𝑥𝑒𝑑 − 𝑃𝑉𝑓𝑙𝑜𝑎𝑡    (5.19) 
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Pricing of a FX forward is simpler at the current time but for future 

simulation, 3 correlated factors need to be modelled. Discount rates (or risk-free 

rates) used for evaluating future exchange at every time point need to be taken from 

the generated LIBOR discount curves (in corresponding currencies) as described 

above. This issue is too complex within the scope of the thesis, therefore, only IRS 

will be employed under the advanced method. 

5.2.2 Credit spread modelling 

As shown in chapter 2, the part of the advanced formula with credit spreads 

quantifies incremental probability of default. Credit curves describing CDS spreads 

for all maturities need to be constructed and then their changes simulated in order to 

compute CVA VaR as defined by EBA (2015): ‘Banks must simulate the credit 

spreads of all their counterparties over a 10-day horizon, calculate the resulting 

changes of the regulatory CVA formula for each counterparty and its eligible hedges 

and compute the VaR and Stressed VaR at a 99% confidence level of the resulting 

distribution of CVA losses. The CVA risk charge is calculated as the sum of the VaR 

and Stressed VaR multiplied by a coefficient of three.’ 

CDS market 

The regulatory CVA capitalizes only against the credit risk of the counterparty.
14

 

While this risk is evaluated through the credit ratings for the standardized formula, 

the advanced method relies on CDS spreads. As the CDS is a form of insurance 

against counterparty’s default, the corresponding CDS spread is the market’s 

quantification of counterparty’s credit risk and its implied probability of default. 

However, the availability and liquidity of CDS spreads is problematic. For each 

counterparty, a continuous credit curve for all maturities has to be constructed (at 

least for the time grid). Nevertheless, CDSs are generally traded only for several 

maturities, mostly for 5 years. Moreover, for numerous counterparties, mainly non-

financial counterparties, they are not available at all.  

 

                                                 

14
 EBA (2013) states that CVA risks are much more complex, including market risk factors driving the 

value of derivative contracts and banks‘ P&Ls. 
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Proxy methodologies 

Basel III states (BCBS, 2011):‘Whenever a CDS spread is not available, the bank 

must use a proxy spread that is appropriate based on the rating, industry and region 

of the counterparty‘. The criteria, that the proxy spread methodology has to satisfy, 

are defined in detail in RTS published by EBA (2013). CCR (2013) adds that for the 

counterparties, for which the institution's approved internal model does not produce a 

proxy spread that is appropriate with respect to the criteria mentioned above, the 

institution shall use the standardized method.  

Data collection by EBA (2013) revealed among respondents that very few 

banks (2/13) move a counterparty to the standardised method due to inappropriate 

outputs of their proxy spread methodology, although more than 75% of 

counterparties are subject to the methodology. Institutions are free to consider 

additional attributes but the majority of respondents do not include more than the 

required ones. Furthermore, the methodologies show high diversity especially for 

non-financial counterparties in both the overall level of proxy spreads and their 

volatility. EBA recommends allowing institutions to use alternative approaches based 

on a more fundamental analysis of credit risk to proxy the spread. 

Credit curve mapping 

When the CDS spreads or proxy spreads are known, the corresponding credit curve is 

to be constructed. When sufficient number of CDS spreads of different maturities, 

quadratic interpolation can be used to connect the points. Gregory (2012) describes 

two other ways of credit mapping. A curve can be fitted to numerous proxy spreads 

of the peers of the same region, rating and size. When only a CDS spread of one 

maturity is available (typically 5y CDS), credit curve typical for a relevant CDS 

index could be shifted upwards or downwards to cross the point known (see Figure 

5.2).
15

 

                                                 

15
 An example of CDS spread would be European Markit iTraxx index traded for 3, 5, 7 and 10year 

maturities comprising 125 equally-weighted European names. However, one would need to extract 

size and rating information to fulfill regulátory requirements. 
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Figure 5.2: Credit curve mapping (best fit, curve shift) 

Source: Gregory (2012), author’s drawings 

 

In the aforementioned literature, only counterparty’s rating and current CDS 

spread for single maturity were specified when characterizing a counterparty in a 

portfolio. The individual steps within the complex procedure by the advanced method 

were not described and some crucial simplifying assumptions were introduced. In our 

analysis, as the first step, we specify a credit curve for each rating category used in 

the standardized method (see Table 5.1). A financial company with required rating 

and liquid CDS spreads for several maturities was chosen and its credit curve was 

mapped using quadratic interpolation in Mathematica (see Figure 5.3).  
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Figure 5.3: Realistic credit curves and credit ratings 

Source: Reuters Eikon, author’s computations and assumptions 

 

Obviously, such curves can not be claimed to be representative for each rating 

category. Even an average of sufficient number of corporates within the rating 

category would be distorted because the CDS spreads are influenced by many other 

macro- and entity-related factors (for further details see Karagozoglu & Jacobs, 

2010). The defend our setting of representative curves, it can be argued that these 

spreads of appropriate credit rating are real and they follow expected rules: 

(i) the higher maturity of CDS the higher CDS spread for each counterparty, 

(ii) and the worse credit rating the higher CDS spread for each maturity. 

Curve shifting 

In the next step, possible changes in credit spreads within 10 days are simulated. This 

has to be done separately for current situation and stressed scenario. For estimation of 

the current parameters, data from last year are used (01/06/14 - 01/06/15). ‘The 

period of stress for the credit spread parameters shall be the most severe one-year 

stress period contained within the three-year stress period used for the exposure 

parameters’ (CRR, Article 383). The period 01/09/08 - 01/09/09 was identified as the 

most volatile in last 10 years. 
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We picked the most liquid 5y spreads and computed current and stressed 

volatility for counterparties representing each rating. Table 5.4 lists the volatilities 

used in our model based on real volatilities adjusted to follow the intuition of 

gradually increasing volatility with worsening credit rating.  

Table 5.4: 5y CDS spread characteristics 

Rating  AAA/AA A BBB BB B CCC 

5y spread (bp)  42 67 79 139 189 314 

Current 𝜎 4 5 7 10 15 30 

Stressed 𝜎 20 40 70 100 140 200 

Source: author’s computations and assumptions 

In the next step, a million of random changes in the corresponding 5y spread 

were simulated in Mathematica. Within the scope of this thesis, rather simplistic 

random process was chosen: 

  

∆𝑥𝑐𝑢𝑟𝑟 = 𝜎𝑐𝑢𝑟𝑟 ∗ √𝑡 ∗ 휀 
 

∆𝑥𝑠𝑡𝑟 = 𝜎𝑠𝑡𝑟 ∗ √𝑡 ∗ 휀 
 

휀~𝑁(0,1) 
 

 

(5.20) 

  

 

where ∆𝑥 is the change in spread, and σ𝑐𝑢𝑟𝑟 and σ𝑠𝑡𝑟 are the daily volatilities, for 

current and stressed periods respectively. Random changes are generated by the 

multiplication of the 10-day volatility (√10*daily volatility) and a random 

independent variable 휀, 휀~𝑁(0,1). 

 

The case of two counterparties in portfolio 2 requires an incorporation of their 

correlation 𝜌𝑐𝑢𝑟𝑟. In theory, the two processes A and B are defined in the following 

way:  

 

𝑥𝐴,2 𝑐𝑢𝑟𝑟 = 𝑥𝐴,1 + 𝜎𝐴,𝑐𝑢𝑟𝑟 ∗ √𝑡 ∗ 휀1 
 

𝑥𝐵,2  𝑐𝑢𝑟𝑟 = 𝑥𝐵,1 + 𝜎𝐵,𝑐𝑢𝑟𝑟 ∗ √𝑡 ∗ 휀2 
 

휀2 = 𝜌𝑐𝑢𝑟𝑟 ∗ 휀1 +√1 − 𝜌𝑐𝑢𝑟𝑟
2 ∗ 휀3  

 

휀1~𝑁(0,1)    휀3~𝑁(0,1) 

(5.21) 
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where the random components 휀1, 휀2  are correlated by 𝜌𝑐𝑢𝑟𝑟. The case of stressed 

simulation is analogical applying 𝜌𝑠𝑡𝑟.
16

 A simulation of changes in credit spreads of 

multiple counterparties has to be run in a matrix form. To generate a vector of 

random (normally distributed) correlated numbers with a specified correlation matrix 

C, several methods can be used. We relied on a MultinormalDistribution function 

specified in Mathematica, where the vector of means and a covariance matrix are the 

inputs into the function. Covariance matrix can be computed from the correlation 

matrix in following way: 

(
𝜎1 0 0
0 𝜎2 0
0 0 𝜎3

)*(

1 𝑐𝑜𝑟𝑟12 𝑐𝑜𝑟𝑟13
𝑐𝑜𝑟𝑟21 1 𝑐𝑜𝑟𝑟23
𝑐𝑜𝑟𝑟31 𝑐𝑜𝑟𝑟32 1

)*(
𝜎1 0 0
0 𝜎2 0
0 0 𝜎3

) ,   (5.22) 

where the volatilities are 1 as the random variables are from standard normal 

distribution. As a result, the correlation matrix is actually multiplied by identity 

matrix from both sides which does not influence its value, so we can take the 

correlation matrix instead. We did this computation for a six-dimensional matrix to 

get new spreads for all rating cathegories. In the standardized formula, a fixed 

correlation of 25% is assumed. Theoretically, the lower the correlation between 

counterparties, the lower the resulting capital charge. In the advanced method, banks 

are supposed to use real historical correlations that are comparatively higher. In our 

sample the average correlation between counterparties was 38% for the current period 

and roughly 50% for the stressed period. For simplification, the correlations are 

chosen the same for all pairs of counterparties. The correlations within our sample do 

not seem to be determined by the credit rating, instead being influenced by the 

relation of the countries where the banks are based. 

The correlation, which is assumed relatively low and fixed by the 

standardized formula, could be a determining factor when comparing capital charges 

under both methods. We will compute the capital charges as required in Basel III 

applying the incorporated correlation for the standardized method and the estimated 

historical correlations for the advanced method (Scenario I in Table 5.5). To explore  

                                                 

16
 Methodology based on http://www.sitmo.com/article/generating-correlated-random-numbers/. 
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the effect of correlation, we will compare both approaches for a hypothetical scenario 

I, where the correlation is not incorporated in neither approaches.   

Table 5.5: Correlations scenarios 

Scenario I II 

CVA_adv 𝜌𝑐𝑢𝑟𝑟 0% 38% 

CVA_adv 𝜌𝑠𝑡𝑟 0% 50% 

CVA_sta 𝜌 0% 25% 

Source: author’s computations and assumptions 

CVA VaR 

It has been described how the changes in 5y spreads are modelled, however, we need 

to know the changes for the whole time grid. For simplicity, we assume that the 

whole credit curve shifts upwards by the same amount of basis points for all 

maturities. After the shifts are simulated, the new CVA for both current and stressed 

data is computed by plugging new spreads in the while formula holding all other 

variables fixed. The resulting changes in CVA are computed for each simulation and 

then the 99% quantile (10-day 99% VaR) of their distribution is quantified and 

plugged into the following formula: 

𝐶𝑉𝐴𝑎𝑑𝑣 = 3 ∗ (∆𝐶𝑉𝐴𝑐𝑢𝑟𝑟 + ∆𝐶𝑉𝐴𝑠𝑡𝑟)   (5.23) 

 

Due to our simplifying assumption, only the 99% quantile of newly generated spreads 

can be quantified and the shifted curve plugged in to the formula to compute one 

change in CVA (see Figure 5.4). As the curve shifts proportionally, it is guaranteed 

that the resulting capital charge will be same as if computed in the official way 

regardless of the exposure profile. 
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Figure 5.4: Distribution and 99% quantile of generated 5y CDS                  

spread for AA rated company  

Source: author’s computations 

 

5.3 Summary of results 

5.3.1 Single-trade portfolio 

For the single-trade portfolio, the sensitivities of both approaches were explored for 

the IRS characterized in Figure 4.1. In contrast to the standardized method, CVA 

under the advanced method has to be computed three times for each setting as 

demonstrated in Table 5.6. CVA_1 is the actual CVA and CVA_2 is the CVA after a 

possible shift in credit curve within 10 days when both current and stressed volatility 

is employed. The increase is significant in both cases mostly due to prudent 99% 

quantiles. Out of 1 million random variables generated and resulting changes 

computed by Equation 5.12, the 10 000
th

 highest is taken. A different type of model 

would probably produce different numbers as within the advanced method, every 

parameter and model significantly influences resulting capital charge, not only the 

observed or assumed inputs. 
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Table 5.6: Advanced CVA computation (5y IRS, BBB) 

Advanced CVA current stressed 

CVA_1 6 677 6 677 

CVA_2 11 267 45 658 

∆CVA 4 590 38 981 

3*(∆CVAcurr+∆CVAstr)   ∑ 130 713 

Source: author’s computations 

 

The sensitivity of both methods on the maturity of the underlying instrument 

was explored. CVA under the standardized method changes proportionally up to the 

maturity of 5 years. For longer maturities, there is an enormous jump as the add-on 

factor used in the formula is increased from 0.5% to 1.5%. CVA was computed for 

the IRS around the critical maturity, where the add-on factor changes (see Table 5.7). 

The CVA for the IRS with a maturity only one month longer than 5 years, is more 

than three times larger.  

Table 5.7: Effect of the add-on factor on standardized CVA (10y IRS, BBB)  

Maturity 60 months 61 months 

CCF 0.5% 1.5% 

Df 0.8848 0.8830 

CVA 60 365 165 986 

Source: author’s computations 

 

In contrast, the advanced method according to our setting is smoother in and 

reflects the maturity more appropriately although not linearly (see Figure 5.5). 

Connecting points in the graph would be misleading as CVA under the standardized 

method is discontinuous in respect to maturity. 

Table 5.8: Maturity sensitivities (IRS, BBB)  

Maturity  1 year 3 years 5 years 7 years 10 years 

CVA_sta 11 750 35 781 60 365 222 936 306 462 

CVA_adv 7 839 75 381 130 713 180 432 229 860 

Source: author’s computations 
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Figure 5.5: Maturity sensitivities of IRS (BBB) 

Source: author’s computations 

 

The mitigation effect of collateral was compared for both methods. The 

standardized method reflects only the actual value of collateral posted on the day of 

CVA computation. Our simplified quantification of collateralized exposure assumes 

immediate collateral posting, which magnifies the effect for the advanced method 

resulting in 61.9%. The effect is enormous compared to the standardized formula 

where it amounts only to 2.3% (see Table 5.9) 

Table 5.9: Effect of collateral (10y IRS, BBB) 

Type no collateral collateralized effect 

CVA_sta 515 059 503 279 2.3% 

CVA_adv 302 517 115 389 61.9% 

Source: author’s computations 

 

CVA under the standardized method varies significantly consideration to the 

credit rating of the counterparty which is given by the weights specified for the rating 

categories. Counterparties rated 'BB', 'B', 'CCC' and 'CC' are regarded as having 

significant speculative characteristics according to Standard & Poor's credit rating 

characteristics explaining the significant jump from BBB to BB. The fact that the 
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charge for a CCC rated company is more than three times higher than by a B rated, 

could be explained by low frequency and very negative perception of this rating.  

 

Table 5.10: Credit quality sensitivities (5y IRS)  

Rating  AAA/AA A BBB BB B CCC 

CVA_sta 42 255 48 292 60 365 120 729 181 094 603 646 

CVA_adv 54 096 94 977 149 802 191 778 239 136 291 087 

Source: author’s computations 

 

 

In our sample of financial institutions used to construct credit curves and to 

set typical standard deviations, a CCC rated bank was absent and it would probably 

have higher values than set in this thesis. Except for CCC rating, the advanced 

formula is higher for all other ratings. Although the CDS spread volatilities were not 

set linearly increasing with worse credit rating, the resulting charge appears to be (see 

Table 5.8 or Figure 5.6). That could be either due to the lower sensitivity of the 

advanced formula or low expected exposure estimated which do not magnify the 

increase in spreads enough.  

 

 

Figure 5.6: Credit quality sensitivities for IRS (BBB) 

Source: author’s computations 
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Finally, both maturity and rating sensitivities of the FX forward were 

explored for the standardized method. The maturity effect is slightly distorted in 

Figure 5.7 due to the same spacing of unevenely distant maturities. However, it is 

obvious that the effect is less pronounced when compared to credit rating sensitivity. 

The charge for the CCC rated company is more than three times higher than for a B 

rated company, similarly as in case of the IRS. The capital charge was not computed 

under the andvanced method due to simulation complexities, however, credit quality 

effect is expected to be linear as for IRS. In contrast, the maturity effect is expected 

to be larger as the typical expected exposure by an FX forward is increasing until the 

maturity. 

 

 

 

Figure 5.7: Maturity and credit quality sensitivities of standardized CVA  

  for FX forward (BBB│5y) 

Source: author’s computations 

 

5.3.2 Two-counterparties portfolio 

According to Douglas (2012), correlation between counterparties is supposed to 

affect the resulting capital charge for both methods. We have computed capital 

charges under the advanced method when the random variables determining changes 

in spreads were generated independently (scenario I) and correlated (scenario II). By 
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the standardized method, the charges were computed separately for each instrument 

and summed (scenario I) or plugged in the Equation 5.1 as it is correct. Scenario I is 

hypothetical because the correlations must be included and in this case, the advanced 

method is more beneficial. However, under the second scenario the resulting charge 

under the advanced method does not change significantly. Interestingly, it is lower 

for current volatilities and correlation of 38% but higher for the stressed scenario with 

correlation of 50%. Nevertheless, the stressed CVA change outweights the decrease 

in current CVA. For the standardized formula, the charge increases by 7% (see Table 

5.11). 

Table 5.11: Effect of correlation by a two-counterparty portfolio 

  scenario I (0% corr) scenario 2 (real corr) 

 
CVA CVA_curr CVA_str CVA_curr CVA_str 

CCP 1 (A) 6 308 10 689 38 585 10 673 38 703 

CCP 2 (BB) 20 285 30 349 97 601 30 316 97 740 

CVA_adv  372 114  372 738  

CVA_sta  564 769  603 112  

Source: author’s computations 

 

The effect of netting was not explored for the case of multiple trades with one 

counterparty. However, the definition of the standardized formula suggests that only 

60% of the current netting benefit is reflected in the add-on that quantifies future 

exposure. Furthermore, the effect depends on market factor movements, and it is zero 

when the exposures are in the same direction (all positive or negative). The netting 

effect by the advanced method is fully projected, less volatile and less random as it is 

determined by the correlations between the risk factors and positions in the trades as 

well. 

5.3.3 Realistic portfolio 

Using the realistic portfolio, both thenetting and correlation effects were tested. The 

netting effect, especially as the future exposure was set fixed by the advanced 

method, depends purely on the current MtM values. They were set between -5% and 

15% of the corresponding notionals. The fact that they are positive on average 

decreases the potential netting effect. The effect on CVA is measured by NGR 
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introduced by standardized method and used originally on the current exposure (see 

Table 5.12). It is more significant for the the advanced method as expected and 

almost same for both correlation scenarios. The capital charge itself is almost double 

the size for the advanced method in both correlation scenarios. This could indicate 

that our methodology produces considerably higher spread changes than assumed by 

the regulators who set the models (except for the CCC rating). In the case of the 

previous portfolio, it could be offset by low current interest rates and their volatilities, 

resulting in very low exposure. The future exposure by the standardized method 

depends purely on the remaining maturity, notional and current netting effect.  

Similarly as by portfolio 2, the charges are larger for scenario II where the 

curves are correlated, however, the difference is negligible compared to our 

expectations. Within our setting this result stems from the characteristics of random 

correlated numbers that do not seem to have significantly higher volatility on average 

and resulting CVA charge according to our simulations (see Table 5.12). As 1 million 

of them were generated, the 99% quantiles should be very precise. Although the 

correlation between counterparties should influence the resulting charge, within our 

methodology, there is no possibility to implement the correlation except for the 

random variables generated. Banks have definitely more sophisticated models for 

simulation of the changes, however, even theoretically, it is not clear to the author 

why correlated spreads should have higher volatility and result in higher changes and 

CVA capital charge. 

Table 5.12: Effect of netting and correlations 

Scenario no netting netting NGR 

CVA_adv (scenario I) 1 580.0 1 385.8 0.877 

CVA_adv (scenario II) 1 581.4 1 387.1 0.877 

CVA_sta (scenario II) 825.1 804.4 0.975 

Source: author’s computations 

 

There is an ongoing discussion about the prudency of the CVA capital charge 

the adequacy of the multiplication factor set to 3 in the advanced method. Figure 5.8 

compares the CVA for both methods for the scenario II when correlations are 

employed. It also plots the two parts contributing to the final advanced CVA charge, 
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the current and stressed change in CVA. Their sum shows the charge if the multiplier 

was set to one (M=1). 

 

 

Figure 5.8: Comparison of charges and of their contributors 

Source: author’s computations 

 

The overall results are mixed, showing that the standardized method is very 

punitive for remaining maturities above 5 years and credit quality worse than BBB, 

especially for the CCC. In our setting, the advanced method reacts proportionally to 

the maturity but does not differentiate substantially between different credit ratings. 

For the realistic portfolio, where the exposure is held flat is the charge double the size 

than under the standardized method as expected without employing any risk 

mitigators. 

 A substantial decrease by the advanced method is expected if hedges were 

employed. Douglas et al.(2012) estimated that the charges are comparable when no 

hedges (or other risk mitigators) are used. However, especially the delta-netral 

hedging is an efficient mitigator especially by the advanced method, where the final 

charge is three times smaller than by standardized method when a single CDS hedge 

is apllied. The question is how and what hedges banks use in practice. 
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Table 5.13 provides an overview of the factors that drive the resulting capital 

charge more up or down relatively to the other method. For our setting, the 

standardized method was relatively very sensitive to long maturities and poor rating. 

The exposure is discounted using a 5% interest rate which is extremely high in 

current environment resulting in lower future exposure compared to the advanced 

method that uses current risk-free rate. Supposedly arbitrary multiplicator of 3 

magnifies any CVA changes. No stress scenario is projected in the standardized 

formula. Real correlations between counterparties are higher than 25% set in the 

standardized formula and according to Douglas et al. (2012) that drives the advanced 

charge up. Finally, all risk mitigators are more efficient for the advanced method. 

 

Table 5.13: Drivers of the resulting charges 

Standardized  Method Advanced Method 

↑ ↓ ↑ ↓ 
Long maturities Low discount factor Multiplicator of 3 Hedges 

Poor rating  Stressed calibration Collateral 

  Real corr of CCP Netting 

Source: Generally known facts and author’s observations 
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6 Conclusion 

The CVA concept was introduced in 2011 and it is still being revised by supervisory 

institutions and gradually implemented by financial institutions. Prudential CVA 

framework influenced both accounting standards and capital requirements. The 

methodology and purpose of CVA in different contexts vary from pricing models via 

VaR models to internal models for risk management. This thesis focuses on the CVA 

capital charge defined in Basel III. 

Several issues around the CVA capital charges, which determine the amount 

of capital that is required to be held within an OTC derivative contract, are being 

discussed. For instance, exceptions from compulsory charges were introduced by the 

European Union through the legislative document CRR that exempts particular 

counterparties from the charge. Therefore, it substantially favors European financial 

institutions in the world competition. In spite of this relief, the additional costs for 

banks are significant and adequacy of the CVA charges is often questioned. 

This thesis explores two approaches for CVA computations, the standardized 

and the advanced method, and compares the resulting capital charges on hypothetical 

portfolios. However, due to the complexity of the advanced method employing two 

internal models, the practical comparison is not straightforward. In the previous 

literature, a crucial simplification of the advanced formula was used eliminating any 

simulations and decreasing the number of inputs. Within the scope of this thesis, own 

methodology was designed in attempt to represent banks’ internal models. The 

sensitivities of both methods to trade characteristics were quantified as well as the 

effect of two frequently used risk mitigators; netting and collateral. Furthermore, the 

role of correlation between the counterparties was explored. Hypothetical portfolios 

of different sizes were constructed for this purpose. 

The results are not clearly in favor of either of the methods. The first 

hypothesis stating that the capital charge under the advanced method is higher, when 

no risk mitigators are applied, can be rejected in our setting. For remaining maturities 

longer than 5 years and for poor rating, the standardized method is very punitive. The 
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second hypothesis cannot be rejected partly due to the simplified netting and 

collateral modelling, however, it is definite that the mitigation effect is significantly 

larger for the advanced method. The effect of hedging quantified by Douglas et al. 

(2012) is also more beneficial for the advanced method. Employing all the mitigators 

should hypothetically ensure lower capital charge, yet in practice, it can still be 

operationally too costly for banks. 

The last hypothesis stating that the correlation between counterparties is 

determining, can be rejected in our setting. Within the standardized formula, the 

correlation is set fixed to 25% and for one of our portfolios, the additional capital 

amounted to less than 10%. In contrast, within the advanced method, where the shifts 

in credit curves are simulated, the only way of incorporating the correlation is via 

correlated random numbers. The resulting differences, although being in the expected 

direction, are of negligible size. No argument was found in support of the fact that 

correlated spreads shave higher volatility resulting in higher capital charge as claimed 

by Douglas et al. (2012). 

The results achieved in the thesis cannot be generalized mainly due to several 

simplifications adopted and due to sensitivity of the advanced method with respect to 

the choice of models and setting of their parameters. The main drivers of the resulting 

charge under the advanced method are the two models simulating expected exposure 

and credit curve shifts. Any misspecifications can partly cancel each other out or 

magnify the diversion from the standardized capital charge.  

The comparison of the two CVA methods executed in the thesis would benefit 

from employing real internal models of banks that use the advanced method. 

Similarly as EBA collected data about banks’ proxy methodologies, asking banks to 

compute the charges for specified portfolios and analyzing the differences would be 

the most appropriate source of information. It could help to answer the question 

whether and how much capital banks can safe, when using the advanced method. 

Considering the subparts of the modelling procedure, an analysis of the different 

hedging strategies, proxy spread methodologies or a comparison of newly introduced 

SA-CRR method for exposure quantification with currently used CEM method would 

be interesting. 
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Annex: Realistic portfolio  

scenario I scenario I scenario II scenario II

no netting netting no netting netting no netting netting

CCP rating trades MtM MtM CVA_adv CVA_adv CVA_adv CVA_adv

1 AA 22 116 109 46 43 46 43

2 B 8 40 30 48 35 48 36

3 AA 16 107 98 43 39 43 39

4 BBB 6 49 35 43 30 43 30

5 BB 9 55 51 55 51 55 51

6 CCC 23 143 120 169 143 169 143

7 CCC 18 172 164 208 197 208 198

8 BBB 7 54 54 48 47 48 47

9 CCC 16 125 99 151 119 151 119

10 AA 21 148 132 59 53 59 53

11 BB 15 126 124 135 132 135 132

12 CCC 2 10 4 12 5 12 5

13 A 15 70 56 44 35 44 35

14 CCC 9 66 63 78 74 78 74

15 BBB 18 114 89 106 82 106 82

16 CCC 1 10 10 12 12 12 12

17 B 27 213 184 254 219 254 219

18 B 1 8 8 7 7 7 7

19 CCC 10 47 46 56 55 56 55

20 A 4 12 9 7 6 7 6

TOTAL 248 1 685 1 483 1 580 1 386 1 581 1 387


