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In January 2016, after five years of discussion and four quantitative 
impact studies (QIS), the Basel Committee published the final rule of the 
Fundamental Review of Trading Book (FRTB), which represented the revised 
standards for minimum capital requirements for market risk. The first 
iteration of FRTB was released for review in May 2012 with the BCBS issuing 
subsequent releases annually. The rules underwent a number of substantial 
changes before the Accord was finalised in January 2016 in the form of 
BCBS 352 “Minimum Capital Requirements for Market Risk” rules.1

In July 2015, BIS proposed the FRTB-CVA framework, replacing the current CVA Risk Capital 
calculations, as part of the Basel 3 regulations first published by BIS in December 2010. Together 
with the Default CCR Capital, introduced as a part of Basel II in June 2006, CVA Risk Capital, which 
reflects counterparty credit risk capital charges, became an important part of analysing trade 
profitability. This paper explores both FRTB frameworks in their historical context and how they 
affect bank balance sheets.

Introduction

 Jun 2006 Dec 2010 May 2012 Jan 2015 Jan 2016 July 2016

Default  
CCR Capital

CVA Risk Capital 
Calculations

FRTB-CVA  
Framework

Final FRTB  
Published

First FRTB  
Released

BCBS 352  
“Minimum Capital 
Requirements for 

Market Risk” Rules

BASEL II BASEL III BASEL III BASEL III BASEL III BASEL III

Final major piece in Basel 3 puzzle 

One of the largest overhauls by the Basel Committee on market risk regulatory capital in recent 
times is close to completion. FRTB is intended to address the undercapitalisation of trading book 
exposures witnessed during the financial crisis. The 2008 crisis highlighted shortcomings of the Basel 
1 and 2 market risk capital frameworks. In response, a revision of Basel 2 in the form of Basel 2.52 
took effect in December 2011. Basel 2.5 took a broader view of capital risk with new elements in the 
framework designed to improve banking regulations. For example, in their trading operations, banks 
were mandated to include stressed period VaR in the capital calculations, incremental risk charge 
(including default and migration risk) and others.

At the same time, taking on board the hard lesson of the 2008 crisis, the Basel Committee for 
Banking Supervision (BCBS) started developing the third instalment of the Basel Accords -Basel 3. 
Intending to strengthen bank capital requirements, BCBS publicly released the final version of FRTB 
on 14 January 2016 [1].

While the basic goals and ideas of FRTB are simple, it differs materially from the existing Market Risk 
regulations. It is, therefore, likely that the new rules will substantially change both the operating and 
business models of a large number of industry players.

FRTB overview

The final release of FRTB introduces various changes to Basel 2.5 Market Risk capital rules, both 
qualitative and quantitative. For example, the definition of banking and trading books are more 
prescriptive, with tighter restrictions on trading/banking book reclassifications designed to reduce 
regulatory arbitrage.3 The rules governing the separation of trading and banking books are now 
more robust. It is far more difficult, although not impossible, to move trades and positions between 
trading and banking books - and it is impossible for firms to gain any capital relief from doing so. Any 
gains are considered a capital surcharge, therefore, leaving the capital position unchanged.

Internal risk transfers are also restricted as internal trades are only recognised if they are hedged 
with an external party (with the exception of interest rates risk). FRTB also includes more stringent 
and granular trading desk level Internal Model Approach (IMA) approvals. Under current regulation 
(Basel 2.5), IMA approval was valid for all desks trading the approved products. With FRTB, 
individual desks can achieve or lose IMA accreditation, as outlined in later sections. Trading books 
shifting to and from IMA accreditation leads to more dynamic capital situations as the IMA and 
Standardised Approach capital requirements are substantially different. 

Market Risk FRTB

1 We will continue to refer to these as “FRTB” 

2 Technically “Revisions to the Basel II market risk framework), BCBS 158 

3 These rules were widely arbitraged during the 2008 crisis, with positions for which no marks were available moved to banking books.



65 ©  Quantifi © Quantifi 

Standardised Approach

While IMA remains an important component of banking regulation, the Standardised Approach 
(SA) has taken centre stage. Every bank, regardless of its IMA accreditation status, must also use 
SA to calculate capital. SA is not only applicable to banks with smaller and less sophisticated 
trading operations, it is now a viable fall-back method for IMA, allowing a more granular IMA 
accreditation than previous regulation.

Furthermore, unlike IMA, SA is a highly prescriptive charge which is likely to require changes to 
data and bank processes, therefore harder to implement that may seem. All banks, regardless of 
their ability to use IMA or not, must calculate using SA. Thus it can be used to compare riskiness 
of the trading books of different financial institutions - again, something not possible under 
previous regulations. 

Simplified, SA is a sum of three elements:

• Enhanced Delta Plus - A variance-like 
formula, that uses delta, vega, and 
curvature risk 4 across seven different 
risk classes.5 No diversification or 
hedging is recognised across the classes, 
although there is, albeit reduced, both 
diversification and hedging recognition 
within risk factors and risk classes, with 
prescribed correlations

• Default Risk Charge - Covers Jump  
To Default Risk for equity and  
credit instrument

• Residual Risk Add On - As the name 
suggests, this is meant to capture any 
residual risk after considering risks captured 
EDP and DRC charges. Seemingly the 
simplest charge - multiplication of a 
notional by a number, but in reality raises a 
quite a few questions

Internal Model Approach

With approval from the banks supervisory authority, more sophisticated institutions can use the 
IMA to meet market risk capital requirements. That said, the approach cannot be applied to all 
products, such as securitisation and correlation-trading portfolios, where market risk capital must 
be calculated using only SA charges.

IMA consists of three different components:

ES

IMA

DRC NMRF

EDP

SA

DRC RRAO

Basel 3 Market Risk Capital Requirements

FRTB Trading Book

CVA

BA-CVA

FRTB-CVA SA

4 Calculated from stress scenarios as a difference of the stressed PnL and its linear approximation 

5 GIRR, FX, Equities, Commodities, and three subclasses of credit risk

 

The first component is an expected shortfall charge (ES). There has been much debate about 
BCBS replacing VaR with Expected Shortfall, also known as conditional VaR, to improve 
the measurement of tail-risk. Whilst this is a highly visible change, as it brings to an end 
an important risk measure in banking, we do not believe it to be the most important.What 
we consider more significant is that the resulting capital charge is now calculated across a 
potentially very high number of scenarios, as opposed to the current regulation which only 
requires VaR and SVaR scenarios.

A significant revision to the market risk capital requirements framework was the introduction of 
‘liquidity horizons’. The current regulation assumed that any position can be liquidated within 10 
business days. This was proven wrong during the crisis. As a result, BIS created a list of liquidity 
horizons for different asset classes. The liquidity horizons stretch from 10 days (liquid interest rates, 
FX and equities) to 120 days (illiquid credit spreads, credit volatilities etc.).

A simple table of mapping asset classes to liquidity horizons is below: 

10 20 40 60 120

General IR Risk   

Credit    

Equities   

FX   

Commodities   

1 Expected Shortfall Component

Table 1: Mapping asset classes to liquidity horizons
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The other component of IMA is default charge.6 This is 
an incremental charge intended to capture losses that 
stem from an obligor defaulting - similar to a Jump 
to Default charge. In this instance, a VaR model with 
99.9% confidence level is required. It is important to 
note that this model is not allowed to rely on market 
implied probabilities of default (PDs), but instead an 
“objective probability of default”. 

Capital charge for non-modellable risk factors (NMRF) 
is another IMA component, which by some banks 
is considered a key challenge area within the FRTB. 
NMRF are factors that affect pricing, but cannot 
be included in the ES calculation. FRTB specifies that risk factor with insufficient pricing history7 
are deemed NMRF, hence any risk factor with no observable price (including implied price) 
automatically qualifies as NMRFs. Equity risk factors, interest rates and credit spread risk are the 
most significant contributors to NMRFs.

NMRFs are capitalised individually using a stressed scenario calculation8, and added to the result. 
Consequently, NMRFs are very capital expensive, but cannot be readily rejected out of hand, 
with reliance on proxies. NMRFs are allowed to be used in PnL explain tests (outlined in a section 
below), and thus can help in avoiding the SA capital charge on a desk. 

Unfortunately, the added cost of NMRFs is not only capital, but also operational complexity, 
requiring very careful tracking of prices (observations) and their relation to risk factors. Also, 
somewhat paradoxically, large market-making institutions can see more trades, and, therefore, 
have a smaller NMRF population than smaller banks. This could be seen as a trading competitive 
advantage, but at the same time the smaller banks may be discouraged from trading the 
instruments affected by NMRFs if they are hit by a substantial capital charge.

For a single period, the ES value is then 
calculated as: 

 

Where P is the portfolio ES(P) is the Expected 
Shortfall of the portfolio, LHi is the i-th liquidity 
horizon and ES(P,j) is ES of the portfolio, with the 
risk factors with liquidity horizon of less than j held 
constant (so for example, ES(P,2) holds constant 
all risk factors with liquidity horizon of 10, ES(p,3) 
with liquidity horizons of 10 and 20, etc.).

Unlike current regulation, where the basis for 
the capital is a sum of VaR and SVaR, each 
calculated over two different periods - current 
and stressed, FRTB concentrates on one, 
stressed period. It identifies the 12 month 
continuous period from 2007 that generates 
the highest ES (as described above) - but with 
a limited set of risk factors. This requires the 
need to shock only the risk factors that explain 
at least 75% of the variation of the full ES 
model over the last 12 weeks. This simplifies 
the calculation, while ensuring that the most 
important risk factors are included.

 

Furthermore, the ES value is adjusted for 
the full set of risk factors. The adjustment is 
performed by scaling the stressed period (with 
reduced risk factor set) by a ratio of the current 
period calculated, with all risk factors for the 
current period calculated with the reduced set 
as below:

Unlike SA, IMA allows for cross-asset hedging 
and diversification benefits, but only in a 
limited way. The constraint on the benefits is a 
regulatory variable ρ (currently set to 0.5), where 
the capital is a sum of ρ times the unconstrained 
capital charge (ES above), and (1- ρ) times the 
sum of constrained capital charges, where 
each constrained capital charge alters the risk 
factors in one of the asset classes, but all other 
risk factors remain constant (for example only 
changing FX risk factors, or credit etc.).

We can see that the number of scenarios 
needed to be calculated has increased 
substantially, where, at present, only one 
current and one stressed period VaR is 
required. For the initial liquidity horizon 
adjusted charge, we need to calculate three 
different scenarios; Reduced Risk Factor 
Set, Stressed Period, Full Risk Factor Set, 
Current Period and Reduced Risk Factor Set, 
Current Period, each including up to five 
liquidity horizons (so 15 scenarios in total). 
Subsequently, for each asset class we need to 
calculate the constrained ES - for example 3x3 
for GIRR, 3x4 for credit etc. In total, assuming 
the portfolio has risk factors across all assets 
and liquidity horizons, it may be necessary to 
calculate up to 63 different scenarios.

6 For a desk to be allowed to use IMA, it must be included both in ES and IMA default charge calculation.  

7 24 observations in last 12 months which must be less than a month apart. This in practice mandates using proxies for any new debt or      

 equity issuances for at least their first month. 

8 For which the only requirement is to be “as prudent as ES scenario used for modelled risks”

2 Default Charge and Non-Modellable Risk
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As previously mentioned, one of the new features in FRTB 
is the more granular approach to IMA approval. Historically 
approval has been at the institution level, whereas now 
individual trading desks are subject to approval. As part of 
the switchover process, institutions are required to submit 
details of the desks they intend to request IMA approval 
for. Any desks not submitted cannot migrate to IMA for 
a period of twelve months. While initial IMA approval is a 
regulatory process, a desk can lose (at least temporarily) its 
IMA approval, partly due to a faster automated process of 
eligibility checking. Each IMA approved desk must, at the 
end of each month, satisfy two IMA eligibility checks. 

9 A difference of hypothetical and risk-theoretical PnLs.

In both cases, the desk can return to IMA capitalisation once it satisfies thresholds are no longer 
exceeded. Desks that experience a series of breaches must remain on the SA capital model until it 
passes the monthly PnL attribution testing and/or satisfies the minimum back-testing requirements.

3 IMA Accreditation

The first is back-testing, 
where a one-day current 
period VaR may not generate 

more than 12 exceptions at 99th 
percentile, or 30 exceptions at 97.5th 
percentile in the last twelve months. 
Any higher numbers of exceptions 
result in the desk having to capitalise  
all positions using the SA capital model. 

The second one is more 
complex as it uses 
unexplained daily PnL9 in 

two statistical tests. The desk is not 
allowed to breach the tests more than 
three times in the last twelve months. 
Any additional breaches result in the 
desk having to be capitalised using 
the SA capital calculations.

10 By that we mean normal trading conditions, with benign market moves.

Challenges

While BCBS aimed to have final regulations capital neutral, the latest Quantitative Impact Study 
[2] (conducted before the parameter adjustments in the final version of the regulation) indicated 
a median increase in capital of 18% and the weighted average of 75%. Expected Shortfall of 
IMA generally decreased compared to VaR measure, whilst both Default Risk Charge and Non-
Modellable Risk Factors significantly contributed to the increase. The standardised charge 
increased across the board, and was two to three times more than the internal Model charge.

It is important to note that this exercise was only a single point-in-time snapshot and did 
not reflect the dynamic nature of the new regulations which can, with relative ease, result in 
desks being required to use the SA model. The exercise also highlighted that a majority of 
the institutions may struggle with the PnL attribution test (59% of desks failed to pass the PnL 
attribution test over six months), even under favourable conditions.10

Modelling the impact of the regulatory changes requires institutions to not only observe a single 
point-in-time, but take into account the entire business cycle, on the assumption that some 
complex books can move during unfavourable times from the IMA to SA approach.

Ambiguities remain

Despite the lengthy consultation process for the revised market risk framework, there are still areas 
of ambiguity. For example, with Residual Risk Add On one would think that there could scarcely 
be something less controversial than multiplying a notional by a constant. However, take Balance 
Guarantee Swaps (BGS), which on the Standardised Approach are clearly subject to a Residual Risk 
charge. These are often cross currency, but neither currency may be the reporting currency of the 
financial institution that issued them. Consequently questions include ‘which of the notionals, what 
currency, or translated to reporting currency (and how) should be used’?

A number of similar examples can be found both in SA and IMA. Thus, one of the key concerns 
for market participants is that regional regulators may adopt different approaches to resolving 
ambiguities, which would consequently create a maze of complex rules for institutions operating in 
multiple regulations.
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Basel II requires banks to set aside capital 
to cover losses arising from counterparty 
defaults. These cost provisions, defined as 
RWA’s (Risk Weighted Assets), rely on a notion 
of loan equivalent Exposure at Default (EAD). 
After an outstanding EAD is defined for a 
netting set, RWA is calculated by multiplying 
it by capital requirement K which can be 
described by a simple formula. 

Currently, three possibilities exist for 
determining EAD: CEM (Current Exposure 
Method), SM (Standardised method) and 
IMM (Internal Model Method). As of January 
1 2017, the first two methodologies will be 
replaced by the new Standardised Approach 
(SA-CCR) proposed by BIS in March 2014 [4]. 
SA-CCR combines features of CEM and SM, 
although it is more risk sensitive than either of 
these methodologies.

The most advanced methodology for 
calculating default CCR charges is the IMM 
approach as it authorises banks to use their 
own internal models for EAD, PD (Probability 
of Default), Effective Maturity, and Correlation. 

Two possibilities exist for IMM; either 

Foundation Internal Rating Based 
(F-IRB)  
or 
Advanced Internal Rating Based 
(A-IRB)

The difference is in LGD (Loss Given Default), 
fixed by the regulator in F-IRB and based on 
own model for A-IRB. 

FRTB-CVA Framework

The FRTB-CVA framework was proposed by BIS in July 2015 [3] as a 
replacement for the current CVA Risk Capital calculations, which were  
first published by BIS in December 2010 as part of Basel III regulations. 
As with Default CCR Capital, introduced as a part of Basel II in June 2006, 
CVA Risk Capital reflects counterparty credit risk and is an important part 
of analysing trade profitability. To better understand the context of FRTB-
CVA, it is worthwhile reviewing the history of both Default and CVA  
capital charges. 

© Quantifi 

Basel III and CVA (Credit Valuation 
Adjustment) Risk Capital Charge

During the financial crisis of 2007-2008 many 
losses incurred by banks were not caused 
by defaults but by CVA moves. According 
to a BIS press-release issued in June 2011, 
only one third of total losses were due to 
defaults, whereas two thirds resulted from 
CVA volatility. To help understand this, note 
that CVA is an adjustment to the value of 
the trade and is calculated as an expected 
loss due to counterparty default. It is 
roughly proportional to expected positive 
exposure, multiplied by counterparty 
default probability and LGD. Banks started 
including CVA in MTM reporting before 
the crisis, following the IAS 39 (2005) and 
FAS 157 (2007) accounting rules. During the 
crisis, volatility of underlying market factors 
increased seven fold as did credit spreads 
of counterparties. Both of these events led 
to asignificant increase in CVA, which is 
accounted for as a loss to the bank. 

As a response, Basel III (BIS, December 2010, 
finalised June 2011) introduced a new capital 
charge aimed at mitigating CVA volatility. 
This CVA credit risk charge can be calculated 
either using a Standardised or Advanced 
methodology. These two methodologies are 
described in more detail later in this paper.

Basel III also introduced other additional 
CCR related changes including calculating 
Stressed Exposure. EAD is currently calculated 
as a maximum of stressed and unstressed 
EEPE (Effective Expected Positive Exposure) 
multiplied by factor α:

EADIMM = max (EEPE,EEPEstressed ) ∙ α

 
Multiplication by a factor α was applied by 
regulators to compensate for inaccuracies in 
the model i.e. wrong-way risk and any necessary 
adjustments required for an unfavourable 

economy. This factor is set by default to 1.4, 
and though it can also be estimated by the 
institution, it can be never below 1.2.

Effective Expected Positive Exposure (EEPE) 
is calculated using an internal model, typically 
Monte Carlo, which can be calibrated on either 
market implied data (risk neutral probabilities) 
or current market data with at least three years 
of historical data (real probabilities). The same 
alternatives for choice of data apply to calibration 
of Stressed EEPE, however, the data should 
reflect a period of stress. Stress calibration 
should not be applied on a counterparty by 
counterparty basis, but at a total portfolio level.

To avoid double-counting, outstanding EAD 
has to be taken into account with the deduction 
of CVA. Therefore, computation of CVA should 
precede the computation of the default risk 
charge. Other CCR-related changes in Basel III 
include applying an additional margin period  
of risk for CSAs, and applying risk weighting of 
2% for Central Counterparties.10 By that we mean normal trading conditions, with benign market moves.

Basel II and Default CCR (Counterparty Credit Risk) Capital Charge

1

2
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As defined by Basel II RWA guidelines the Standardised CVA formula is a simplified 
calculation for the CVA capital charge based on EAD’s and effective maturities M’s, with 
some minor adjustments. In the absence of credit CVA hedges (which were the only 
hedges permitted), this formula is:

where wi is a risk weight for i-th counterparty based on mandated ratings table.

Though not explicitly stated in the Basel documentation, standardised CVA formula can 
be interpreted as 1 year 99% VaR under normal distribution assumptions for a portfolio of 
counterparties’ weighted exposures.

To calculate total CCR capital charges, Basel III requires banks to sum up Basel II RWA 
capital charges and Basel III CVA risk capital charges. There are currently four possible 
variants for total CCR capital charge, depending on the level of bank approval. With the 
introduction of SA-CCR on January 1 2017, the number of variants will reduce to three. 

 
Banks with IMM approval and Specific Risk VaR approval for bonds will calculate total 
charge as:

Total CCR K = RWAIMM K + Adv CVA K 

Banks with IMM approval and without Specific Risk VaR approval for bonds will have total 
charge as:

Total CCR K = RWAIMM K + StdIMM CVA K 

All other banks use CEM or SM for EAD calculation and their total charge is:

Total CCR K = RWACEM/SM K + StdCEM/SM CVA K 

After January 1 2017, these banks will calculate it as:

Total CCR K = RWASA-CCR K + StdSA-CCR CVA K 

Note that the new CVA framework described in the next section will further adjust these 
variants. However, as the new framework is work in progress and subject to significant 
change i.e. the potential removal of IMA, it is too early to finalise Total CCR K under 
new CVA framework.

The CVA Advanced formula, also known as CVA VaR, applies to banks with IMM approval 
for RWA and Specific Interest Rate Risk VaR model approval for bonds. For these banks, 
the CVA capital charge is calculated as a triple sum of 10-day 99% CVA VaR’s for current 
and stressed periods

In these cases, VaR’s are usually calculated historically but also can be done using the 
Monte Carlo model. Stressed period should be chosen independently for exposure and 
for credit spread. For exposure, it should be based on three years of historical stress data 
across the whole portfolio. For credit spread, it should be based on one year of historical 
stress data, as part of the three years of historical stress for exposure.

CVA Capital Charge - Standardised Formula Total CCR Capital Charge

CVA Capital Charge - Advanced Formula
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New CVA Frameworks

CVA Risk capital requirements were significantly revised in the Consultative Document ‘Review of 
the Credit Valuation Adjustment Risk Framework,’ published by BIS in July 2015. The document 
proposed replacing current Standardised and Advanced Approaches for calculating CVA capital 
charges with new methodologies. These new methodologies are more aligned with the Basel 
“Fundamental Review of the Trading Book” (FRTB) framework and with accounting practices for 
evaluating CVA. Its aim is threefold:

i. 

ii. 

More specifically, it proposes two frameworks to accommodate the ability of different types of 
banks for calculating CVA sensitivities: 

The “Basic CVA framework“ (BA-CVA), based on a formula similar to the current  
standardised method  

The “FRTB-CVA framework” consisting of the standardised approach (SA-CVA)  
and the Internal Model approach (IMA-CVA), based on CVA sensitivities

In February 2016, the first improvements of this framework were introduced as part of the QIS 
results of 31-Dec 2015[5]. Note that whilst the internal model approach, IMA-CVA, was included in 
the aforementioned QIS, it was subsequently eliminated by BIS in March 2016 in its credit risk RWA 
[6] consultation paper. That leaves just two proposed methodologies, BA-CVA and SA-CVA, as 
future alternatives.

i. Capturing all CVA risks along with enhanced recognition of CVA hedges

ii. Alignment with industry practices for accounting purposes

iii. Alignment with proposed revisions to the market risk framework

New Basic Approach BA-CVA

Banks which are not able or willing to calculate CVA sensitivities can use the new Basic approach, 
which is a simplified formula closely resembling current Standardised CVA methodology. In the 
absence of credit hedges (and this approach does not allow market hedges), the formula is:

This formula is similar to the current Standardised formula with the following variances: 
 
• Instead of coefficient 2.33, which is a 99% quantile of standard normal distribution, the new 

scaling factor 1.5 is added to account for additional risk from increasing exposures. 

• A conversion factor α in the denominator is introduced to scale down EAD’s, which are 
calculated using IMM or SA-CCR methodologies. 

• Instead of old risk weights wi, which vary between 0.7% and 10.0%, one has to use the new 
counterparty risk weights RWi, based on rating and sector ranging between 4.1% and 20.4%

 
Tests Comparing BA-CVA with Current Standardized

Quantifi previously co-wrote a working paper on the effect of BA-CVA on a CVA capital 
requirement. In this paper, we took into account EUR interest rate swaps and USD/EUR cross-
currency swaps, all with 10 year maturity. Varying the fixed coupon in IR swap and EUR notional 
in XCCY swaps resulted in-the-money, at-the-money and out-of-the money cases. At first, all 
calculations were for uncollateralised trades with subsequent calculations taking into account 
collateral and netting. For the CSA, we considered the following two agreements, where MPOR is 
a Margin Period of Risk:
 
•    bilateral threshold = 0.5% notional, MPOR = 0 business days; 

•   bilateral threshold = 0.5% notional, MPOR = 20 business days.

1

2
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We first focused on BA-CVA, using SA-CCR 
for EAD calculations and compared it with the 
current Standardised CVA formula using the 
CEM methodology. We assumed financial and 
corporate counterparties with credit quality ‘3’ 
(BBB rating). The calculations showed future 
BA-CVA to be significantly higher. This can be 
explained by:

• Current SA methodology assigns 
1% weight for the credit quality of 
counterparties, whereas BA-CVA’s new risk 
weights are 10.2% for financials and 4.1% 
for corporates. This increase was somewhat 
offset by the fact that the scaling factor in 
BA-CVA is 1.1 (=1.5/1.4) instead of 2.33. All 
these effects result in a 4.7 times increase 
in capital charge for financial and 1.9 for 
corporates, even for the same EAD’s.

• By applying SA-CCR instead of CEM, the 
EAD becomes significantly higher, especially 
for an “ATM, No CSA” case where the 
ratio of future EAD to current EAD is 3.7. 
As a result, the future BA-CVA capital 
charge for ATM IR swap, with financial BBB 
counterparty and no CSA, is almost 17 
times higher than the current Standardised 
formula, increasing from 28 bps to 4.7% 
of the notional. Note that while CEM only 
recognises CSAs for in-the-money trades, 
SA-CCR offers significant EAD reduction for 
both types of CSA trades, and takes into 
account MPOR. Therefore, for trades with 
CSA the increase is less.

New SA-CVA approach

To use SA-CVA the following requirements 
must be fulfilled:

• The calculation of CVA sensitivities for 
given risk factors must comply with general 
principles for the calculation of CVA

• A methodology for approximating the 
credit spreads of illiquid counterparties  
is applied

• A dedicated CVA risk management 
function (and control unit) exists

Qualifying banks need to follow general 
principles to calculate regulatory CVA in line 
with the FRTB-CVA framework. One could, in 
principle, base CVA sensitivities on add-on 
approaches to exposure calculations, which 
means relying on MTM sensitivities only. 
The consultation paper [3] however focuses 
on Monte Carlo simulation, or equivalent 
methods, that can calculate CVA as an 
appropriate hedging cost of counterparty 
credit risk (CCR).

In the absence of hedges, the formula for 
regulatory capital based on SA-CVA is:

where γbc are regulatory correlation 
parameters, and Kb are bucketed capital 

charges calculated as:

based on weighted CVA sensitivities WSk, as 
well as intra-bucket correlation parameters ρkl.

Comparison of SA-CVA with SA-TB

Since IMA-CVA is eliminated from FRTB-CVA 
framework, the only comparison between the 
two FRTB frameworks is with the SA-CVA and 
SA-TB methodologies. BIS acknowledges that 
though SA-CVA is an adaptation of the sensitivity-
based approach for market risk to the CVA book, 
there are several important variances between 
SA-CVA and SA-TB. The most important is that, 
since counterparty default risk is already included 
in the CCR capital charge, the SA-CVA does 
not account for default risk. Also, recognizing 
the fact that calculating CVA sensitivities is 
computationally very expensive, regulators 
reduced granularity of supervisory market factors 
in most cases and excluded gamma risk from 
SA-CVA. To compensate for the elimination or 
reduction of these sensitivities, which can lead 
to inadequate risk capture, risk aggregation for 
SA-CVA is more conservative than it is for SA-
TB. Finally, recognising that CVA is almost linear 
to the counterparty credit spread and that this 
type of sensitivity is relatively straightforward to 
calculate, an extra asset class of counterparty 
credit spreads is created which retains the full 
granularity of deltas, but no vega.

Simulation Tests Comparing SA-CVA with 
Current Standardised

For this comparison, we implemented a 
simulation Monte Carlo framework matching 
the definitions of the consultative paper and 
corresponding QIS instructions and used real 
market data as of end of June 2015. 

Tests run on the same portfolio of trades, as 
per the BA-CVA case, revealed that future 
SA-CVA capital charge is highly beneficial for 
collateralised trades given it takes into account 
real CVA sensitivities. For trades with no CSA, 
SA-CVA is generally higher than the current 
capital charge, whereas for trades with CSA 
this order is reversed. Increasing MPOR from 
0 to 20 days, makes the trade riskier and, thus, 
increases both CVA and SA-CVA.

The table below shows capital charges for 
in-the-money, at-the-money and out-of-
the-money interest rate swaps with 10 year 
maturity and 100 mln notional. Results for CSA 
correspond to 20 days MPOR.

Financial Corporate

ATM No CSA CSA No CSA CSA
Current 280,000 280,000 280,000 280,000

BA-CVA 4,710,000 3,000,000 1,890,000 1,200,000

SA-CVA 2,720,000 210,000 1,550,000 100,000

20% OTM No CSA CSA No CSA CSA
Current 280,000 280,000 280,000 280,000

BA-CVA 3,640,000 2,060,000 1,460,000 830,000

SA-CVA 2,350,000 190,000 1,360,000 100,000

20% ITM No CSA CSA No CSA CSA
Current 640,000 370,000 640,000 370,000

BA-CVA 7,140,000 3,020,000 2,870,000 1,210,000

SA-CVA 3,130,000 230,000 1,730,000 110,000

Table 2: Capital charges for in-the-money, at-the-money and out-of-the-money interest rate swaps
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Ambiguity remains around methodologies, 
assumptions, definition etc., which we expect 
to be resolved once regulation is enshrined in 
law - hopefully, consistently across the multiple 
jurisdictions. Even with these ambiguities 
resolved, implementing FRTB is still likely to 
be challenging. For example, the regulation 
does not prescribe whether historical 
simulation, Monte Carlo, or an analytical 
approach should be used. Given the required 
number of Expected Shortfall scenarios, it is 
likely that historical simulation will be the only 
viable approach. For some banks, this may 
require a substantial rethink of the Market Risk 
infrastructure. Even with Historical Simulation 
the sheer number of scenarios may require 
optimisations to allow for reasonable SLAs.

The PnL tests are critical for any bank 
that wishes to use IMA as any desk failing 
them repeatedly will be forced to use SA 
capital charge. Yet, we believe, and the 

2015 Quantitative Impact Study seems to 
confirm, that few institutions have in place 
the necessary framework to successfully run 
PnL tests often due to data inconsistencies 
between front office, market risk and finance. 
As mentioned, NMRF can pose both capital 
and operational cost to the bank - especially 
since the precise conditions of what a price 
observation means are not clear. At the 
same time, NMRF may encourage banks 
or thirdparties to make the markets more 
transparent (thus reducing the number of 
NMRFs) Conversely, a lack of transparency 
imposes high capital costs on counterparties, 
causing the market to shrink.
 
Similar issues are relevant to the CVA 
component of FRTB. As the test results 
demonstrated, there is a dramatic increase 
in the CVA risk capital charge under the 
new basic approach (BA-SVA) compared 
to the current Standardised approach. The 

impact of the new CVA risk regulatory 
framework on the calculation methods and 
the bank’s current state infrastructure could 
be a turning point for many medium-sized 
institutions. To successfully implement 
FRTB standards, banks will need to make 
transformational changes to their risk 
infrastructure given many have only recently 
started calculating exposures and CVA within 
a Monte Carlo simulation based framework for 
IFRS 13 accounting standards.

The SA-CVA method may be an attractive 
technique in reducing capital charges for CVA 
risk, provided banks have an active CVA desk to 
manage CVA and CVA risk. This methodology 
would be the first time the Basel committee 
recognises the application of accounting 
simulation methods for regulatory purposes.

Regular calculation of CVA sensitivities is not 
something associated with a Monte Carlo 
installation for month end IFRS reporting. 
Therefore, banks seeking to adopt the 
SA-CVA method will be interested in fast 
and accurate CVA sensitivity calculations. 
Research, as well as sophisticated technology 
solution providers like Quantifi, are able to 
provide various approaches that support 
the likes of automatic differentiation 
methods, Malliavin type derivatives, 
alternative likelihood ratio methods and 
fast GPU implementations. Other methods 
for increasing efficiency may include more 
effective streaming algorithms and utilising 
dependency graphs for analysis.

With FRTB, banks have been forced to re-
think their business operating models and 
risk technology architecture. This will certainly 
lead to operational issues and increased in 
costs. Banks that have a culture of following a 
disciplined approach and which make good 
choices in managing their technology will 
likely be at a distinct advantage and better 
positioned in the post FRTB world in terms of 
their operating costs, ability to manage risk 
and their ability to understand profitability 
across their organisation. 

FRTB introduces business and IT complexity. The Basel Committee’s 
overhaul of the market risk capital framework marks a major change to 
previous versions. FRTB is likely to have a substantial influence in the 
way firms are organised, and their approach to measuring and reporting 
risk. For example, at desk level there will be a requirement to monitor 
SA capital in addition to IMA. There will also be an overall business and 
operational impact, for example; PnL tests, back-testing, desks potentially 
moving between SA and IMA capital, and IT infrastructure changes for 
implementation of at least SA and CVA. Banks need to decide whether 
the costs associated with operational and IT change is justified. Are more 
complex products likely to pay for themselves given the majority of the life 
of a trade will need to be calculated with SA as opposed to IMA? What is 
the impact of CVA charges?

Conclusions
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