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Revision of the quantification of market risk   
in the Basel III regulatory framework*

Gyöngyi Bugár – Anita Ratting

The purpose of our study is to provide an overview of the revisions made to the 
Basel III regulatory framework in the aftermath of the 2007 crisis, with regard 
to measuring the risk associated with positions included in the trading book. The 
calculation of the regulatory capital requirement (i.e. the capital to be earmarked 
for covering the losses of trading book portfolios exposed to market risk) is based 
on the value-at-risk (VaR) to date. The literature pointed out the weaknesses of 
VaR as early as the turn of the millennium, and the financial crisis of 2007 only 
confirmed the inadequacy of the previous system. Nevertheless, moving the Basel 
regulatory framework to a new system of risk measurement was only put on the 
agenda after a significant delay. Formulating the details of the changes affecting 
the trading book has gained momentum in recent months, resulting in a series of 
consultative documents, issued by the Committee, which constitute the foundation 
for the impending new recommendations.
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1. Introduction and the definition of value-at-risk

Market risk reflects the possibility of losses arising from exchange-rate and interest-
rate movements. This type of risk is related to investment activity and, accordingly, 
it affects the positions held in banks’ trading books.

The Basel II regulatory framework prescribed the use of value-at-risk (VaR) for 
banks to calculate the capital requirement intended to cover exposure to market 
risk. The popularity of the VaR approach is probably due to its ability to capture 
risk directly through losses.
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VaR indicates maximum loss at a given confidence level (α) at a given time horizon. 
If the loss distribution (L) is known, then VaR is the α-quantile of loss distribution 
at the α confidence level (Dowd-Blake 2006), that is:

	 P L≤VaRα( ) = F VaRα( ) =α. 	 (1)

In the equation above, P is the probability of the event shown in parentheses, and 
F is the related loss distribution function. If the confidence level is 95 percent, the 
risk measurement period is one day and the VaR value calculated as shown above 
is HUF 200 million, the maximum loss we are likely to suffer is HUF 200 million for 
95 days of the next 100 days. Out of the 100 days there will be five days when our 
losses will exceed HUF 200 million. However, we have no information on the actual 
– possibly even excessive – extent of these losses, which is considered one of the 
most serious limitations of the VaR system.

For lack of an optimal method of measuring risk, mainstream scientific research 
turned its focus to a precise mathematical definition of the properties that can be 
expected of risk measures. One of the most well known and academically recognised 
sets of axioms is a criteria system proposed by Artzner et al. (1999), which defines 
the properties of a coherent risk measure. The system of translation invariance, 
sub-additivity, positive homogeneity and monotonicity has become known in the 
literature as ADEH, after the initials of the authors’ (Artzner, Delbaen, Eber, and 
Heath) last names. These criteria revealed another notable deficiency of the VaR 
system; namely, that it violates the principle of subadditivity. This means that, when 
measured by VaR, the risk calculated for a portfolio made up of sub-portfolios can 
be more than the sum of the risks of the sub-portfolios. From a risk management 
perspective, another shortcoming of VaR models is the fact that they can lead to 
non-convex optimisation tasks, which are technically difficult to handle (Ágoston 
2012).

Expected Shortfall (ES) – which is counted among the coherent risk measures – 
offers a solution for eliminating the weaknesses of the VaR.

2. Definition and properties of ES

Expected Shortfall (ES) expresses the expected value (weighted average) of the 
losses in excess of the VaR at a given confidence level (α) and at a given time horizon.

	 ESα = E L L>VaRα⎡⎣ ⎤⎦ 	 (2)

For continuous distributions, it can be defined (Embrechts 2014) as follows: 

	 ESα =
1

1−α
VaRx dx

α

1

∫ 	 (3)



35

Revision of the quantification of market risk...

In the case of a sample containing an empirically observed finite set of n loss 
outcomes (Li) (i.e. discrete probability distribution), it is calculated as follows:

	 ESα =
1

1−α
Li ⋅pi

i=k

n

∑ 	 (4)

This calculation only needs to be performed for losses exceeding VaR Li >VaRα .  
In order to do this, the losses should be arranged in ascending order, and the 
calculation should begin with the loss outcome that first exceeds the VaR (in formula 
[4], the kth outcome).

Returning to our previous example, suppose that there are only three loss outcomes 
that exceed the HUF 200 million VaR value. Their values are HUF 250, 350 and 380 
million, with a probability of 1%, 2% and 2%, respectively. Based on equation (4), 
the value of the Expected Shortfall (ES) will be HUF 342 million, which significantly 
exceeds the VaR value. Obviously, in practice even more extreme losses can be 
expected, which the VaR is unable to capture. The relationship between VaR and ES 
is illustrated by the density function included in Figure 1. The area under the curve 
stretching up to the VaR value equals the confidence level. The ES is determined 
on the basis of losses falling into the range denoted by 1 – α.

By definition, the risk estimated with ES is always higher than that estimated 
with VaR. From a regulatory perspective, the ES method will yield a higher capital 
requirement value than the VaR. Obviously, it is not in the interest of any bank to 
hold a higher regulatory capital amount than required. At the same time, holding a 
lower amount than required jeopardises the safety of the financial system; in other 

Figure 1.
Calculation of value-at-risk (VaR) and expected shortfall (ES)

VaR
ES

1–α

α

Loss (L)

f (L)

Source: Authors’ work
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words, it creates a systemic risk. It is the responsibility of policymakers to reach and 
maintain a balance between longer and shorter-term interests.

In principle, ES resolves the deficiencies of VaR, but it raises a number of new 
problems. It should be stressed that the quantification of risk always means an 
estimation in the statistical sense of the word. In order to determine both VaR and 
ES, we need to estimate the future loss distribution of the reviewed portfolio. Loss 
distribution can be predicted based on historical data or by means of the Monte 
Carlo simulation. While the former evaluates the future risk of the portfolio based 
upon losses realised in the past, the Monte Carlo simulation can be used to model 
any “projected” future scenario. 

Whichever method is used to calculate the loss distribution function, estimating the 
ES requires the “plotting” of the range of losses at the tail of the curve shown above. 
Although the probability of these extreme losses is low, they can create enormous 
problems if they do materialise, as demonstrated by the latest crisis. An adequate 
estimation of extreme losses requires a large number of loss outcome estimates. 
Suppose that the available sample pertaining to the possible values of future losses 
and their respective probabilities is composed of 1,000 data items. If the ES is to be 
estimated with a probability of 95 (99) percent, then we can only calculate with 5 (1) 
percent of the data at the tail of the distribution; in other words, the ES value must 
be calculated on the basis of 50 (10) data items. It is a commonly known fact that 
estimates based on a small sample size yield questionable results. In modelling, the 
small number of sample elements renders the use of simulation nearly inevitable, 
and the fact that the type of the distribution needs to be specified poses a further 
challenge. This process typically involves randomly selected parameters and 
subjective elements. 

It can be stated, therefore, that modelling the tails of distribution curves plays 
a prominent role in the precision of ES estimates. In the case of an inadequate 
model, the ES may be rather misleading, as it is far more sensitive to estimation 
errors (Sarykalin et al. 2008). At a given confidence level, VaR estimates tend to 
be more stable than ES estimates. The difference is most pronounced for heavy-
tailed distributions and negligible in the case of near-normal distributions. According 
to Yamai and Yoshiba (2002), a larger sample size increases the accuracy of ES 
estimation. However, in general, no adequate sample size can be provided for 
estimates relying on historical data.

The most important properties of the VaR and the ES risk measures are summarised 
in Table 1.
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Table 1.
VaR versus ES: a comparison

Criterion VaR ES

Basic characteristics Loss-based, absolute downside risk measure

Definition The highest possible loss The expected value of losses 
exceeding VaR

at a given confidence level  
and time interval.

Compliance with ADEH axioms non-coherent coherent

Treatment of extreme losses It does not account for losses 
exceeding VaR (it disregards 

extreme losses).

It accounts for losses beyond VaR 
(it takes extreme losses into 

account).

Application to portfolios It may hurt  It complies with

the principle of diversification, i. e. the risk of a portfolio measured 
by VaR / ES

may be higher cannot be higher

than the sum of the risk of its components.

Source: Authors’ work

3. Inadequacy of the VaR in the Basel regulatory framework

Researchers and risk specialists have voiced concerns about the application of VaR 
as a reliable risk measure since the beginning of the 2000s. Numerous studies have 
pointed out the problems of the VaR; indeed, in 2002 the Journal of Banking and 
Finance dedicated a special issue to the statistical and computational problems in 
risk management. Szegő (2002) provocatively entitled the editorial to the issue “No 
more VaR (this is not a typo)”.

The Basel Committee on Banking Supervision (BCBS) made continuous efforts to 
revise the original recommendations, in view of the experience gained with respect 
to the Basel II regulatory framework. As a result of these efforts, numerous revisions 
were made to the calculation method of market risk, including, in particular, the 
requirement of subjecting the VaR calculation to stress testing (BCBS 2006).1 These, 
however, did not yet entail a radical revision of the VaR methodology. 

Stress testing incorporates methods that focus on changes in the value of bank 
portfolios under extreme conditions. Sensitivity analysis and scenario analysis are 
two basic types of stress testing. Large banks are required to perform both, while 
small banks need only perform the former. Sensitivity analysis examines the effect 
caused by a change in a selected factor, leaving the remaining factors unchanged. 

1 �This document is the comprehensive, revised version of the Basel II recommendations published in 2004.
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Drawing on past (historical) or expected future (hypothetical) time series, scenario 
analysis is used to examine changes in bank portfolios resulting from an unexpected 
market event (Madar 2010).

Numerous studies have been devoted to the frequent adaptation of the trading 
book revisions proposed by the new Basel II regulatory framework, including Kane 
(2006), Dardac and Grigore (2011), Alexander et al. (2012), Rossignolo et al. (2013).

There is general consensus among the authors of these papers that the VaR-based 
calculation of the regulatory capital requirement severely understates the needed 
level of the capital buffer and would not provide an adequate safety net in the event 
of unexpected losses. This confirmed that, rather than “tinkering around the edges” 
of the VaR-based risk calculation, market risk estimation in the Basel regulation 
should be based on a different risk measure altogether.

The studies of Lucas (2001) and Kane (2006) confirmed that regulatory gaps 
allow banks – especially those estimating their regulatory capital on the basis of 
internally developed models – to under-report their VaR-based capital requirements 
to the regulatory authority. They can do this because the backtesting procedures 
prescribed by the supervisory authorities are unfit to detect “bad” models. The 
purpose of these procedures is to evaluate the performance of the models (i.e. 
whether the risk arising from the use of the specific model remains below the 
acceptable level) (BCBS 1996).

In addition to the evaluation difficulties of the models, Lucas (2001) pointed out 
that even when there is clear evidence of purposeful under-reporting of VaR, the 
sanctions typically applied by the Basel regulatory framework are not severe enough 
to dissuade banks from intentionally understating VaR.

4. Changes envisaged in the Basel regulation of market risk 
measurement

4.1 Antecedents to the replacement of the risk measure
Below we present an overview of the changes envisaged in the Basel regulatory 
framework in the aftermath of the 2007 crisis. In keeping with the purpose of this 
study, we focus on the definition of the market risk capital requirement related to 
the trading book. Table 2 provides an overview of the main milestones leading to 
the new regulation.
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Table 2.
Main milestones of the Basel regulation related to market risk

Year of 
publication

Document name

Basel I 1988 International Convergence of Capital Measurement and Capital 
Standards

Basel I 
consultative 
proposal

1993 The Supervisory Treatment of Market Risks

Basel I revised 
proposal

1995 An Internal Model-Based Approach to Market Risk Capital 
Requirements

Basel II revised 
framework

2004 International Convergence of Capital Measurement and Capital 
Standards: A Revised Framework

Basel II revised 
framework, 
comprehensive 
version

2006 International Convergence of Capital Measurement and Capital 
Standards: A Revised Framework - Comprehensive Version

Basel II revision 2009 Revisions to the Basel II market risk framework

Basel III 2010 Basel III: A global regulatory framework for more resilient banks and 
banking systems

Basel III 
consultative 
document

2012 Fundamental review of the trading book - Consultative document

Basel III revised 
framework

2013 Fundamental review of the trading book: A revised market risk 
framework - Consultative document

Basel III 
consultative 
document

2014 Fundamental review of the trading book: Outstanding issues - 
Consultative document

Source: Authors’ work based on the BCBS website

Table 2 presents a list of the titles and publication dates of the documents relevant 
to the regulation of market risk. In the following, we address the most important 
elements concerning the new Basel III regulation.

Although in July 2009 – in response to the sub-prime mortgage market crisis – 
the Basel Committee on Banking Supervision admitted the need to review the 
models proposed for the measurement of market risk calculation in the Basel II 
recommendations, it still recommended the use of VaR as a risk measure (BCBS 
2009b). In 2010, the need for revision of the recommendations of Basel II was 
expressed under the name Basel III (BCBS 2010). In relation to the implementation 
of Basel III, Nout Wellink (2011), Chairman of the Basel Committee on Banking 
Supervision, alluded to the necessity of a potential revision of the VaR method. 

Prospective revisions to the trade book – as envisaged in the 2012 consultative 
document – represented an important breakthrough compared to the events 
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listed above. “A number of weaknesses have been identified with using value-at-
risk (VaR) for determining regulatory capital requirements, including its inability to 
capture ‘tail risk’. For this reason, the Committee has considered alternative risk 
metrics, in particular expected shortfall (ES)” (BCBS 2012:3). Besides recognition 
of the necessity of the move, the years of procrastination can be attributed to the 
serious difficulties arising in connection with implementation of changes. These 
included, for example, containing model risks through robust backtesting of the 
ES model’s performance, which is expected to pose a challenge for the financial 
mathematicians and statisticians whose input has been requested (BCBS 2012; 
Embrechts et al. 2014). 

Despite doubts about the introduction of the ES system, the Basel Committee on 
Banking Supervision expressed optimism regarding the future, as confirmed by the 
following statement in the 2012 consultative document: “The Committee recognises 
that moving to ES could entail certain operational challenges; nonetheless it believes 
that these are outweighed by the benefits of replacing VaR with a measure that 
better captures tail risk” (BCBS 2012:3). 

4.2 Main elements of the proposed recommendations and consultative 
documents discussing the switch to ES 
The consultative document issued in 2013 (BCBS 2013) discusses in detail the 
technical parameters related to the application of ES as the new risk measure. 
Instead of the 99 percent confidence level applied previously for calculating VaR, 
the draft proposes a confidence level of 97.5 percent for estimating the ES measure. 
It was verified that, for certain distribution types, ES provides more reliable results 
at the 97.5 percent confidence level than VaR at the 99 percent confidence level. In 
the case of heavy-tailed distributions, the use of ES gives more conservative results 
and, hence, prescribes higher regulatory capital requirements. For light-tailed and 
near-normal distributions, ES yields equivalent results (Embrechts 2014).

The Basel Committee took a firm stand on calibrating the ES model according to a 
stress-based methodology. This is intended to ensure the sufficiency of regulatory 
capital to hedge risk positions, not only under normal market conditions but also 
under extreme scenarios (e.g. crises, significant price fluctuations). The correct 
definition of the stress period entails further challenges in the case of products 
included in the investment portfolio but having different liquidity characteristics. 
The expectation regarding the application of the stress methodology is in line with 
the previous findings of Embrechts et al. (1999) and the risk management practice of 
large banks in that possible losses are classified into three categories: expected loss, 
unexpected loss and stress loss. While the traditional risk management framework 
was prepared to tackle the first two loss categories, which are incurred under 
normal business operations, the third category – highly improbable, extreme loss 
incurred under extraordinary conditions – proved to be devastating for numerous 
institutions in the banking sector, occasionally resulting in defaults.
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The 2014 consultative document (BCBS 2014a) published in response to the 
previous one focused on three outstanding issues in relation to the trading book. 
These are the following: ensuring a more objective regulatory boundary between 
the trading book and banking book; developing a sensitivity-based methodology 
in the revised standardised approach; and incorporating the concept of liquidity 
horizons in market risk measures.

In accordance with previous recommendations and practices, in identifying the 
regulatory capital requirement for market risk the Basel Committee allows the 
use of two methods: the standard model and the internal model. The standard 
model defines the capital requirement on the basis of detailed guidelines, thereby 
providing a fallback in the event that a bank’s internal model is deemed inadequate. 
Banks relying on internal models are allowed to develop and apply their own 
risk evaluation methods with a view towards calculating their respective capital 
requirements. This more flexible option is only available if the methods developed 
internally comply with the relevant Committee criteria and are also approved by the 
regulatory authorities. One of the concerns voiced even in relation to the VaR-based 
risk measurement framework was that, owing to significant additional infrastructure 
and the need to set up an independent risk management division, the resulting 
regulatory capital requirement tended to be higher than the values yielded by the 
standard model, which called into question the justification of selecting the more 
sophisticated methodology (Kondor 2004). 

Regarding the enhancement of the standard model, two possible options were 
considered: the aforementioned sensitivity-based approach and the so-called cash 
flow-based method. Based on the feedback received in response to the consultative 
documents and recognising the complexity of the latter, as well as its cost and time 
implications, policymakers rejected the use of the cash flow-based method, and at 
present they are concentrated on working out the details of the sensitivity-based 
regulation.2

As regards the use of internal models, the 2014 consultative document introduced 
a significant change: consideration of the liquidity horizon for the purposes of 
measuring market risk has changed. The Committee defined five different liquidity 
horizons (10, 20, 60, 120 and 250 days) for individual risk factors (interest rate, 
equity price and foreign exchange rate volatility, price changes of commodities). The 
draft requires institutions to identify the risk factors affecting individual portfolio 
elements and to classify them into corresponding liquidity categories. Institutions 
subject to the regulation are expected to treat the specified liquidity horizons as a 

2 �Details of the draft recommendation regarding the standard model are beyond the scope of this study; 
however, they are available in BCBS (2014a).
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floor (lower threshold), but they are permitted to use longer liquidity horizons at 
their discretion, subject to approval by the supervisory authority.

For compliance with the regulatory criteria, bank-level ES values must be calculated 
on a daily basis. Similarly, ES should be calculated with a daily frequency for all 
trading desks included in the internal model. In line with previous plans, ES is to 
be calculated at a confidence level of 97.5 percent. As a first step, ES is to be 
defined over a 10-day base horizon in consideration of all relevant risk factors. The 
aforementioned different liquidity horizons will be considered for the purposes 
of ES calculation in such a way that the ES value calculated for the base horizon is 
scaled to the corresponding time horizon. The final, liquidity-adjusted regulatory 
ES value is calculated from the components above by using a formula defined by 
the Committee. It should be emphasised that the calculation of the ES should be 
based on a sample containing loss/profit profiles realised in stress periods.

Instead of simply adding up the ES components, estimated as described above, the 
draft proposes the aggregation of ES measures by using the square root of the sum 
of squares to calculate the ES value of the entire trading book. By doing so, not 
only does the draft disregard the risk-reducing effect of diversification; in fact, it 
exhibits an even more prudent attitude. This attitude may reflect the fact that the 
experiences of the crisis demonstrated that certain risk types may not only weaken, 
but also strengthen each other’s effects. In the latter case, the regulatory capital 
requirement calculated by simply adding up the risk components corresponding to 
individual portfolio elements – as suggested by the method that does not recognise 
the risk-reducing effect of diversification and, hence, was originally deemed 
conservative – could prove to be insufficient (BCBS 2009a; BCBS 2011). 

Financial institutions relying on internal models can flexibly select or develop the 
models used for the estimation of the ES; the Committee does not specify any 
regulations in this regard. Supervisory authorities may approve the application of 
both historical methods and the Monte Carlo simulation, as long as the backtesting 
and P&L analyses used for the evaluation of the models verify the accuracy of the 
risk calculation.

4.3 Significance of market risk, expected effects of the regulation
For the purposes of this study, we performed an estimate to determine the 
regulatory capital requirement for market risk, based on the audited data of the 
MNB pertaining to credit institutions at the end of 2014 (MNB 2015). We limited 
the entire credit institution sector to large banks operating as companies limited 
by shares. This category includes institutions whose balance sheet total is at least 
3 percent of the consolidated balance sheet total of credit institutions operating 
in the form of companies limited by shares. This reduction of the sample size was 
primarily justified by data availability difficulties; however, it was also confirmed 
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by the fact that, based on the MNB’s data at the end of 2014, the eight banks 
under review represented 73.5 percent of the regulatory capital of the entire credit 
institution sector and 72.5 percent of the sector’s total risk exposure. Under these 
circumstances, capturing the large banks operating in the form of companies limited 
by shares appeared to be an adequate approach.3 

The analysis of the composition of the regulatory capital requirement was hindered 
by the fact that those entities subject to submitting individual supervisory reports 
regarding the capital requirement calculation to the MNB compile their reports in 
accordance with Hungarian accounting regulations. However, detailed data could 
be accessed, primarily from consolidated reports prepared according to IFRS and 
risk reports. Consequently, our further calculations were based on the consolidated 
reports of the eight large banks (Budapest Bank 2015; CIB Bank 2015; Erste Bank 
2015; K&H Bank 2015; MKB Bank 2015; OTP Bank 2015; Raiffeisen Bank 2015; 
UniCredit Bank 2015).

Our calculations showed that the regulatory capital requirement held for market 
risks by the eight large banks accounted for 0–5 percent of the total regulatory 
capital requirement. On average, 83 percent of the total capital requirement of 
the eight banks under review served credit risk purposes, while 14 percent and 
3 percent were earmarked for operational risks and market risks, respectively. 
Domestic banks’ typical focus on lending plays a role in the modest share of 
regulatory capital held for market risk purposes. As regards foreign institutions, 
the share of the capital buffer held for market risk purposes may well exceed 10 
percent of the total regulatory capital (see, for example, Deutsche Bank 2015, Credit 
Suisse 2015). Consequently, stakeholders are looking forward to the revision of the 
standards.

The Basel Committee on Banking Supervision strived to gauge the impact of the 
scheduled changes from the start of the consultations, and in its 2013 consultative 
document it pledged to perform two quantitative impact studies (QIS). The studies 
were intended to perform an impact analysis of the proposed revision to the market 
risk regulation relative to the regulation currently in effect.

The first quantitative study performed in early 2014 was based on 35 hypothetical 
portfolios created specifically for this purpose with the voluntary participation 
of 41 banks from 13 countries. The analysis found that moving from VaR to ES 
was expected to increase the calculated risk measure by 62 percent. We wish to 

3 �As of 31 December 2014, the regulatory capital (own funds) of the eight large banks amounted to HUF 
2,357 billion and the total risk exposure amount (RWA) stood at HUF 12,055 billion. Accordingly, the banks’ 
Pillar I total capital adequacy ratio based on the CRR/CRD IV regulation in effect from 1 January 2014 was 
19.6 percent (MNB 2015).
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emphasise that the study was based on portfolios created specifically for testing 
purposes (BCBS 2014b).

The results of the quantitative impact analysis performed in relation to the trading 
book revision on the basis of real portfolio data were published in November 2015 
(BCBS 2015). The analysis was conducted on a sample of 44 banks (the sample 
did not include Hungarian banks). Participating banks performed a simulation to 
examine what would have happened if the proposed regulatory framework for 
market risk had been in full effect on 31 December 2014. 

The impact analysis found that changes in the regulatory capital requirement for 
market risks would have generated a 4.7 percent increase in the consolidated Basel 
III capital requirement (including credit, operational and market risks). Focusing 
exclusively on market risk, the proposed market risk framework would result in a 
weighted average increase of 74 percent4 in aggregate market risk capital charge. 
When measured as a simple average, this increase in the total market risk capital 
requirement is 41 percent. For the median bank in the same sample, the capital 
increase is 18 percent.

Upon examining the two alternative models for market risk separately, as a simple 
average the capital requirement under the internal model approach is 54 percent 
higher compared to the internal model currently in use. For the median bank, 
the corresponding increase is 13 percent. The differences were far more striking 
in the case of the standard model: the capital requirement under the proposed 
standardised approach is 128 percent higher on average, compared to the 51 
percent observed for the median bank (BCBS 2015).

It is important to note in relation to the results that all changes envisaged in the 
market risk regulation were considered collectively for the purposes of the impact 
analysis. The substantial increase, therefore, cannot be attributed solely to the shift 
to ES; indeed, the analysis examines the consequences of certain changes that are 
outside of the scope of this paper. It is clear, however, that institutions applying 
the standard model should expect a higher increase in their capital requirement.

4.4 Feedback related to the revision
In our opinion, the development and selection of the correct backtesting methods 
are still problematic, and all the more so as supervisory authorities assess the 
adequacy and accuracy of internally developed and applied risk analysis models 
on this basis. Although some studies have recently been devoted to this topic 
(for example, Acerbi-Székely 2014; Du-Escanciano 2015), the enhancement and 
evaluation of these methods continue to pose significant challenges.

4 �The weighting was based on market risk-weighted assets.
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It remains to be seen whether the positive expectations about ES prove to be 
justified. Indeed, the latest piece of academic literature cited in this study presents 
efforts aimed at the identification and practical interpretation of an alternative 
which eliminates the flaws of the ES system (Embrechts 2014).

Even though Stefan Ingves (2014), chairman of the BCBS, recognised the 
aforementioned revisions to the trading book to be of strategic importance, 
final consultations in this regard are still in progress. Consultations on the 
recommendation proved to be a protracted process, which may be attributed to 
the fact that the feedback of market participants was requested in relation to three 
consultative documents published in the period of 2012–2014. The processing of 
the feedback led to a revision of the original ideas and timelines and, accordingly, 
in his speech in May 2015 (Ingves 2015) Ingves announced that the final text of the 
recommendations would be published by the end of the year. Yet, the publication 
was still not released by the time of this study. Implementation of the Basel III 
regulatory package is a gradual process, and is expected to be fully completed by 
2019.

It should be borne in mind that the fundamental revision of a complete framework 
involves a substantial amount of responsibility, requiring not only the fine-tuning 
of technical details, but also the continuous consultation of stakeholders. In our 
view, this implies considerable work and poses serious challenges for the future.

5. Summary

The purpose of this study was to examine the revisions necessitated by the 2007 
crisis to the Basel regulatory framework in terms of the trading book positions 
exposed to market risk. Critical considerations regarding the inadequacy of the VaR-
based risk measurement approach constituted the starting point of the overview.

The literature alerted to the flaws of VaR as early as the turn of the millennium, 
and the crisis only confirmed the inadequacy of the previous system. Nevertheless, 
the issue of moving the Basel regulatory framework to a new risk measure was 
put on the agenda after a lag of 10 years. In recent years, a series of consultative 
documents have been dedicated to exploring the possibility of moving from the 
value-at-risk methodology to an expected shortfall framework. These efforts are 
aimed at the reduction of systemic risks in the banking sector.

The study also discussed problems arising in relation to the application of the 
proposed new risk measure, with special regard to the testing difficulties of the 
new model. Although the fundamental reform of the regulation is a daunting task, 
the steps taken so far – as well as those envisaged – are undoubtedly commendable.



46 Studies

Gyöngyi Bugár – Anita Ratting

References

Acerbi, C. – Székely, B. (2014): Backtesting Expected Shortfall. MSCI Inc. https://www.msci.
com/documents/10199/22aa9922-f874-4060-b77a-0f0e267a489b. Downloaded: 20 June 
2015.

Alexander, G. J., Baptista, A. M., Yan, S. (2012): Bank regulation and stability: an examination 
of the Basel market risk framework. Discussion Paper, Deutsche Bundesbank. No. 09/2012, 
pp. 1–43. ISBN 978-3-86558-807-4

Artzner, P., Delbaen, F., Eber, J. M., Heath, D. (1999): Coherent Measures of Risk. Mathema-
tical Finance, Vol. 9, No. 3, pp. 203–228. DOI: 10.1111/1467-9965.00068

Ágoston, K. Cs. (2012): CVaR minimization by the SRA algorithm. Central European Journal 
of Operations Research, Vol. 20, No. 4, pp. 623–632. DOI 10.1007/s10100-011-0194-7

Basel Committee on Banking Supervision (1988): International Convergence of Capital Mea-
surement and Capital Standards. Basel: Bank for International Settlements. http://www.
bis.org/publ/bcbs04a.pdf Downloaded: 8 March 2015.

Basel Committee on Banking Supervision (1993): The Supervisory Treatment of Market 
Risks. Basel: Bank for International Settlements. http://www.bis.org/publ/bcbs11a.pdf 
Downloaded: 12 March 2015.

Basel Committee on Banking Supervision (1995): An Internal Model-Based Approach to 
Market Risk Capital Requirements. Basel: Bank for International Settlements. http://www.
bis.org/publ/bcbs17.pdf Downloaded: 21 March 2015

Basel Committee on Banking Supervision (1996): Supervisory Framework for the Use of 
“Backtesting” in Conjunction with the Internal Models Approach to Market Risk Capital 
Requirements. Basel: Bank for International Settlements. http://www.bis.org/publ/bcbs22.
pdf Downloaded: 29 March 2015

Basel Committee on Banking Supervision (2004): International Convergence of Capital Mea-
surement and Capital Standards: A Revised Framework. Basel: Bank for International 
Settlements. http://www.bis.org/publ/bcbs107.pdf (downloaded on: 16/03/2015). ISBN 
92-9197-669-5

Basel Committee on Banking Supervision (2006): Basel II: International Convergence of Ca-
pital Measurement and Capital Standards: A Revised Framework. Comprehensive Version. 
Basel: Bank for International Settlements. http://www.bis.org/publ/bcbs128.pdf Down-
loaded: 13 March 2015. ISBN 92-9197-720-9

Basel Committee on Banking Supervision (2009a): Findings on the interaction of market and 
credit risk. Basel: Bank for International Settlements. Working Paper No.16 http://www.
bis.org/publ/bcbs_wp16.pdf Downloaded: 12 March 2015. ISSN 1561-8854



47

Revision of the quantification of market risk...

Basel Committee on Banking Supervision (2009b): Revisions to the Basel II market risk 
framework. Basel: Bank for International Settlements. http://www.bis.org/publ/bcbs158.
pdf Downloaded: 18 March 2015. ISBN 92-9197-774-8

Basel Committee on Banking Supervision (2010): Basel III: A global regulatory framework 
for more resilient banks and banking systems. Basel: Bank for International Settlements 
http://www.bis.org/publ/bcbs189_dec2010.pdf Downloaded: 31 March 2015. ISBN 92-
9197-859-0

Basel Committee on Banking Supervision (2011): Messages from the academic literature on 
risk measurement for the trading book. Basel: Bank for International Settlements. Working 
Paper No.19 http://www.bis.org/publ/bcbs_wp19.pdf Downloaded: 11 April 2015. ISSN 
1561-8854

Basel Committee on Banking Supervision (2012): Fundamental review of the trading book 
– Consultative document. Basel: Bank for International Settlements. http://www.bis.org/
publ/bcbs219.pdf Downloaded: 2 April 2015. ISBN 92-9197-129-4

Basel Committee on Banking Supervision (2013): Fundamental review of the trading book: 
A revised market risk framework – Consultative document. Basel: Bank for International 
Settlements. http://www.bis.org/publ/bcbs265.pdf Downloaded: 8 April 2015. ISBN 92-
9197-971-6

Basel Committee on Banking Supervision (2014a): Fundamental review of the trading book: 
Outstanding issues – Consultative document. Basel: Bank for International Settlements. 
http://www.bis.org/bcbs/publ/d305.pdf Downloaded: 15 April 2015. ISBN 978-92-9197-
021-6

Basel Committee on Banking Supervision (2014b): Analysis of the trading book hypothetical 
portfolio exercise. Basel: Bank for International Settlements. http://www.bis.org/publ/
bcbs288.pdf (downloaded on: 19/04/2015). ISBN 978-92-9131-668-7

Basel Committee on Banking Supervision (2015): Fundamental review of the trading book 
– interim impact analysis. Basel: Bank for International Settlements. http://www.bis.org/
bcbs/publ/d346.pdf Downloaded: 27 November 2015. ISBN 978-92-9197-294-4

Budapest Bank (2015): Konszolidált éves beszámoló 2014 (Consolidated Annual Report 2014). 
https://www.budapestbank.hu/common/letoltes/evesjelentes/2014/2014_konsz.pdf  
Downloaded: 25 October 2015

CIB Bank (2015): CIB Bank Zrt. IFRS szerint készült konszolidált éves beszámoló 2014 (Annual 
Report 2014 Under IFRS). http://www.cib.hu/system/fileserver?file=/Sajtoszoba/CIB_cso-
port_IFRS_2014.pdf&type=related Downloaded: 24 October 2015.



48 Studies

Gyöngyi Bugár – Anita Ratting

Credit Suisse (2015): Annual Report 2014.  
http://publications.credit-suisse.com/tasks/render/file/index.cfm?fileid=78A8324D-A44 
C-334C-6332CB9C699A4CE8 Downloaded: 1 December 2015)

Dardac, N., Grigore, A. (2011): Modeling the Market Risk in the Context of the Basel III Acord. 
Theoretical and Applied Economics, Vol. 18, No. 11, pp. 5–20

Deutsche Bank (2015): Annual Report 2014. 
https://annualreport.deutsche-bank.com/2014/ar/servicepages/downloads/files/
dbfy2014_entire.pdf
Downloaded: 14 December 2015

Dowd, K., Blake, D. (2006): After VaR: The Theory, Estimation, and Insurance Applications 
of Quantile-Based Risk Measures. The Journal of Risk and Insurance. Vol. 73, No. 2, pp. 
193–229. DOI: 10.1111/j.1539-6975.2006.00171.x

Du, Z., Escanciano, J. C. (2015): Backtesting Expected Shortfall: Accounting for Tail Risk. CAEPR 
Working Paper 2015-001. http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2548544 
(downloaded on: 15/06/2015). DOI: 10.2139/ssrn.2548544

Embrechts, P., Resnick, S. I., Samorodnitsky, G. (1999): Extreme Value Theory as a Risk 
Management Tool. North American Actuarial Journal, Vol. 3, No. 2, pp. 30–41. DOI: 
10.1080/10920277.1999.10595797

Embrechts, P. (2014): An Academic Response to Basel 3.5 – Risk Aggregation and Model 
Uncertainty. Conference on Extreme Events and Uncertainty in Insurance and Finance. 
Paris, 10 January (ppt slides). 
http://www.scor.com/images/stories/pdf/library/extreme_events_conference/Emb-
rechts_Talk_SCOR.pdf Downloaded: 25 April 2015.

Embrechts, P., Puccetti, G., Rüschendorf, L., Wang, R., Beleraj, A. (2014): An Academic Res-
ponse to Basel 3.5. Risks, Vol. 2, No. 1, pp. 25–58. ISSN 2227-9091

Erste Bank (2015): Konszolidált éves beszámoló 2014 (Consolidated Annual Report 2014).
https://www.erstebank.hu/static/internet/download/evesbeszamolo_EBH_konszoli-
dalt_2014.pdf Downloaded: 25 October 2015 

Ingves, S. (2014): Finishing the Job: Next Steps for the Basel Committee. Keynote address 
to the Ninth BCBS–FSI High-Level Meeting on Strengthening Financial Sector Supervision 
and Current Regulatory Priorities. Cape Town, 30–31 January.
http://www.bis.org/speeches/sp140131.pdf Downloaded: 18 April 2015.

Ingves, S. (2015): Remarks by Mr. Stefan Ingves, Chairman of the Basel Committee on Ban-
king Supervision and Governor of the Sveriges Riksbank. 8th Meeting of the Regional 
Consultative Group for Europe. Berlin, 5 May. http://www.bis.org/speeches/sp150518.
htm Downloaded: 2 July 2015.



49

Revision of the quantification of market risk...

Kane, E. J. (2006): Inadequacy of nation-based and VaR-based safety nets in the European 
Union. North American Journal of Economics and Finance. Vol. 17, No. 3, pp. 375–387. 
DOI: 10.1016/j.najef.2006.06.002

K&H Bank (2015): K&H Bank Zrt. 2014. Konszolidált éves jelentés (Consolidated Annual 
Report 2014). 
https://www.kh.hu/publish/kh/hu/khcsoport/media/dokumentumok/eves_jelente-
sek/2014/k_h_bank_zrt__20140.download.pdf Downloaded: 25 October 2015 

Kondor, I. (2004): Bank és kockázat (Bank and risk). Manuscript of the lecture delivered at the 
University of Omniscience on 24 May 2004, 1–14. http://real-eod.mtak.hu/1093/1/17%20
Kondor%20283-306.pdf Downloaded: 5 May 2015.

Lucas, A. (2001): Evaluating the Basle Guidelines for Backtesting Banks’ Internal Risk Ma-
nagement Models. Journal of Money, Credit and Banking. Vol. 33, No. 3, pp. 826–846. 
DOI: 10.2307/2673897

Madar, L. (2010): Stressztesztek használata anticiklikus tőkeszükséglet meghatározására 
(Stress testing for the calculation of the countercyclical capital requirement). Hitelintézeti 
Szemle (Credit Institutes’ Review), Vol. 9, No. 5, pp. 431–444. ISSN 1588-6883

MKB Bank (2015): Konszolidált éves jelentés IFRS szerint. 2014 (Consolidated Annual Report 
2014 under IFRS). https://www.mkb.hu/dl/media/group_463afc792a1fd/group_46e7a-
0856ede6/group_53ff2e96bff22/item_5598.pdf Downloaded: 24 October 2015.

MNB (2015): A hitelintézeti szektor 2014. évi részletes auditált adatai (eszközök, források, 
eredmény, egyéb) (Aggregated audited 2014 year data of credit institutions [assets, liabi-
lities, profit, other]). http://www.mnb.hu/felugyelet/idosorok/i-penz-es-hitelpiaci-szerve-
zetek/a-hitelintezeti-szektor-reszletes-adatai Downloaded: 20 October 2015.

OTP Bank (2015): OTP Bank Éves Jelentés 2014 (OTP Bank Annual Report 2014).
https://www.otpbank.hu/static/portal/sw/file/OTP_2014_Eves_jelentes_4.pdf 
Downloaded: 24 October 2015.

Raiffeisen Bank (2015): Éves jelentés 2014 (Annual Report 2014).
https://www.raiffeisen.hu/documents/bank/jelentes/eves/raiffeisen_eves_jelentes_2014.pdf
Downloaded: 25 October 2015

Rossignolo, A. F., Fethi, M. D., Shaban, M. (2013): Market crises and Basel capital requi-
rements: Could Basel III have been different? Evidence from Portugal, Ireland, Greece 
and Spain (PIGS). Journal of Banking and Finance. Vol. 37, No. 5, pp. 1323–1339. ISSN 
0378-4266



50 Studies

Gyöngyi Bugár – Anita Ratting

Sarykalin, S., Serraino, G., Uryasev, S. (2008): Value-at-Risk vs. Conditional Value-at-Risk in 
Risk Management and Optimization. Informs. Tutorials in Operations Research. ISBN 978-
1-877640-23-0, pp. 270–294. ISBN 978-1-877640-23-0

Szegő, G. (2002): No more VaR (this is not a typo). Journal of Banking and Finance, Vol. 26, 
No. 7, pp. 1247–1251. ISSN 0378-4266

UniCredit Bank (2015): Éves Jelentés 2014 (2014 Consolidated Reports and Accounts). 
https://www.unicreditbank.hu/content/dam/cee2020-pws-hu/Rolunk/UC_Eves_Jelen-
tes_2014.pdf.pdf Downloaded: 25 October 2015

Wellink, N. (2011): Basel III and beyond. High Level Meeting on Better Supervision and Bet-
ter Banking in a Post-crisis Era. FSI and EMEAP Working Group on Banking Supervision. 
Kuala Lumpur, 17 January. http://www.bis.org/speeches/sp110118.pdf Downloaded: 22 
April 2015.

Yamai, Y., Yoshiba, T. (2002): Comparative Analyses of Expected Shortfall and Value-at-Risk – 
their Estimation Error, Decomposition, and Optimization. Monetary and Economic Studies, 
Vol. 20, No. 1, pp. 87–121


