
Argo Collection

ARGO
New Frontiers in Practical Risk Management

Basel IV: Revision and Challenges
A Focus on Market Risk

1



Argo Collection

Iason Consulting ltd is the editor and the publisher of Argo Collection. Neither editor is responsible
for any consequence directly or indirectly stemming from the use of any kind of adoption of the
methods, models, and ideas appearing in the contributions contained in this magazine, nor they
assume any responsibility related to the appropriateness and/or truth of numbers, figures, and
statements expressed by authors of those contributions.

Argo Collection

Year 2020 - Issue Number 1

Published in December 2020
First published in December 2020

Last published issues are available online:
http://www.iasonltd.com/research

Front Cover: Mario Schifano, Untitled, 1988.

Copyright ©2020
Iason Consulting ltd. All rights reserved.

http://www.iasonltd.com/research


New Frontiers in Practical Risk Management

Editors:
Antonio CASTAGNA (Managing Partner)
Luca OLIVO (Managing Director)

Executive Editor:
Giulia PERFETTI

Graphic Designer:
Lorena CORNA

Scientific Editorial Board:
Gianbattista ARESI
Michele BONOLLO
Antonio CASTAGNA
Dario ESPOSITO
Massimo GUARNIERI
Antonio MENEGON
Luca OLIVO
Giulia PERFETTI
Massimiliano ZANONI

Iason Consulting ltd
Registered Address:
120 Baker Street
London W1U 6TU
United Kingdom

Italian Address:
Corso Europa, 15
20122 Milano
Italy

Contact Information:
info@iasonltd.eu
www.iasonltd.com

Iason Consulting ltd is registered trademark.

Articles submission guidelines
Argo welcomes the submission of articles on topical subjects related to the risk management. The articles
can be indicatively, but not exhaustively, related to models and methodologies for market, credit, liquidity
risk management, valuation of derivatives, asset management, trading strategies, statistical analysis of
market data and technology in the financial industry. All articles should contain references to previous
literature. The primary criteria for publishing a paper are its quality and importance to the field of
finance, without undue regard to its technical difficulty. Argo is a single blind refereed magazine: articles
are sent with author details to the Scientific Committee for peer review. The first editorial decision is
rendered at the latest within 60 days after receipt of the submission. The author(s) may be requested to
revise the article. The editors decide to reject or accept the submitted article. Submissions should be sent
to the technical team (info@iasonltd.eu). LATEX or Word are the preferred format, but PDFs are accepted if
submitted with LATEX code or a Word file of the text. There is no maximum limit, but recommended
length is about 4,000 words. If needed, for editing considerations, the technical team may ask the
author(s) to cut the article.

Copyright ©2020
Iason Consulting ltd. All rights reserved.

mailto:info@iasonltd.eu
http://www.iasonltd.com/
mailto:info@iasonltd.eu


Argo Collection

Table of Contents

Editorial p. 5

Basel IV Overview
Matteo Cecchin and Dario Esposito

About the Authors p. 9
Market Risk p. 10
Counterparty Risk (SA-CCR) p. 12
Review CVA Risk p. 13

Synergies and Challenges in the
Implementation of Basel IV
Regulations

Description of the Regulations p. 15
Comparison of the Regulations p. 24
Conclusions p. 28
References p. 30

2019 FRTB Review: Main
Interventions

Main Milestones p. 32
Brief Overview of the Framework p. 34
Interventions on Scope p. 35
Interventions on Methodology p. 36
Conclusions p. 41
References p. 42

New Challenge on SA-CCR:
an Overview on Implementation
Process
Lorena Corna and Francesco Zorzi

About the Authors p. 44
Introduction p. 45
SA-CCR Methodology p. 46
SA-CCR Feedback p. 47
Overview of SA-CCR Implementation
Process p. 50
Conclusions p. 53
Annex p. 54
References p. 61

The Effects of FRTB in the CVA
Risk Framework
Gianbattista Aresi and Luca Olivo

About the Authors p. 64
Introduction p. 65
Current Basel 3 Framework (2010) p. 65
CVA Review Proposals p. 66
2020 Basel 3: CVA Risk Framework p. 68
EGAM: ECB Guide on Assessment
Methodology p. 75
Conclusions p. 76
References p. 77

4



Editorial

Dear Readers,

The Argo Collection series was born out of the idea of providing a compendium
of papers focused on the same subject and easily available for consultation. The
Argo Collection series has been designed for everyone who wants to have a clear and
in-depth vision of new and fundamental topics in the financial industry.

The first issue is dedicated to the Basel IV Regulation on Pillar I Risks within the
Market area.

The collection opens with the paper by Dario Esposito and Matteo Cecchin that
introduces the Basel IV reform by giving a general outlook on the regulation and the
related road map, with a particular attention on the market risk framework.

“Synergies and Challenges in the Implementation of Basel IV Regulation” by
Marco Gavioli presents a description of FRTB-SBA, CVA, and SIMM frameworks
including the recent Basel Committee’s updates and a comparison among them
to recognize potential synergies between the regulations and potential economic
savings.

An overview of papers dedicated to the main Market Risk Standards - FRTB, SA-
CCR, and CVA - follows.

Nicola Giancaspro in “FRTB Review: Main interventions” offers an interesting
summary of the main innovations about the FRTB. The article focuses on the modifi-
cations of the standards introduced by the Basel Committee in 2019 and provides a
qualitative assessment on each kind of intervention.

Another contribution is “New Challenge on SA-CCR: an Overview on Imple-
mentation Process” by Lorna Corna and Francesco Zorzi. The authors introduce
the SA-CCR methodology and present a focus on the critical points and the trials
that banks are facing during the implementation of this within their risk chain.

The collection ends with “The Effects of FRTB in the CVA Risk Framework” by
Gianbattista Aresi, Marco Gavioli, and Luca Olivo. The authors analyze the effects
of the incoming FRTB regulation on the CVA risk framework in the light of the recent
publications by the Basel Committee that proposes a new sensitivity-based CVA
risk charge with the intention of being more consistent with the FRTB standardized
approach.
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Finally, we suggest visiting our online Research page and subscribing to our newslet-
ter service with a monthly update on the most relevant topics about practical Risk
Management.

We wish you an inspirational read and all the best for the coming year.

Lorena Corna
Giulia Perfetti
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Basel IV Overview
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Matteo Cecchin Dario Esposito

In response to the 2008 Global Financial Crisis,
the Basel Committee on Banking Supervision (BCBS)
introduced Basel III standards to deal with the lack
of pre-crisis regulatory framework. This new pru-
dential regime provides a regulatory basis for a re-
silient and stable banking system, improving both
the quantity and quality of regulatory capital. The
BCBS recently decided to reconsider some aspects
of the prudential framework in order to reduce the
excessive variability of risk-weighted assets (RWAs)
and risk-based capital ratios. This was needed by
the alarming variability degree in the calculation of
banks’ RWAs, only partially prompted by a signif-
icant difference in assets riskiness. Indeed, in De-
cember 2017 the BCBS announced an agreement to
complete the “finalized Basel III rules” (also known
as “Basel IV”) with the publication of “Basel III: Final-
izing post-crisis reforms” followed by the European
Union reform of the Banking Package of April 2019
(CRD V and CRR II). The “Basel IV regulatory frame-
work” was expected to entry into force from 2021 to
2027, but a one-year postponement was established
in 2020 due to Covid-19 pandemic, thus extending
the deadline for application of the new framework to
2028. As well as providing with a limitation of the
complexity of the prudential rules for risk manage-
ment the new provisions of Basel IV consist both in
the adoption of new Standard Models for measuring
risks (credit risks, market and operational) and the
containment of the application of the Advanced Mod-
els. The application of Basel IV will make the com-
parison of the various risks easier with consequent
impacts on individual banks. However, especially for
larger ones, there will be an increase in the related
own funds. Eventually, another main task of the new
regulation consists both in strengthening the Risk
Sensitivity of standardized approaches (Market Risk,
CVA Risk, Counterparty Risk, Market Risk and Op-
erational Risk) and in reviewing the internal model
framework.

Basel IV radically changes the capital calculation
framework for all risk types. The main modification
introduced by the new legislation can be summarized
in the following categories:

• Significant revision of the credit risk methodol-
ogy - it limits the application of the Advanced
IRB (A-IRB) approach to credit risks for low-
default portfolios.

• Revision of the framework related to CVA-

Charge and Counterparty Risk - it removes
the internally modelled approach and intro-
duces a revised standardized approach to CVA
risks.

• Significant emendation of the Market risk
methodology - it defines objective criteria in
order to identify the bank’s trading book, to
prepare new standard approach based on Delta
and Vega sensitivities and to introduce the De-
fault Risk Charge, to define the Internal Mea-
surement Approach (IMA) as a new advanced
calculation method based on the “Expected
Shortfall” parameter.

• Design of a new Capital Floor - it introduces
an aggregate output floor to guarantee that
banks’ RWAs generated by internal models are
no lower than 72.5% of RWAs as calculated
with the SA approaches.

• Significant changes in the Operational risk
methodology - it reconsiders the SA approach
for operational risk and removes the advanced
measurement approaches (AMA).

• Revisions to the Leverage ratio framework - it
introduces a leverage ratio buffer for G-SIBs,
which will acquire the form of a Tier 1 capital
buffer set at 50% of a G-SIB’s risk-weighted
capital buffer.

This collection is dedicated to Basel I Pillar Risks
on Market area, therefore it is focused on Market
Risk, Counterparty Credit Risk and Credit Valuation
Adjustment Risk reviews.

Market Risk

With Basel IV reform, new rules are envisaged in
terms of capital absorption and comparability be-
tween different banks and jurisdictions. The main
revisions can be summarized as follows:

• Definition of objective criteria to identify the
bank’s trading book (Fundamental Review of
the Trading Book, FRTB).

• Preparation of a new standard approach (Stan-
dard Approach, SA) based on a broader and
more predictive usage of statistical parameters,
such as Delta and Vega sensitivities, besides
introducing the Default Risk Charge as a new
metric to assess the default risk.

10
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Overview

FIGURE 1: Road Map to Basel IV Regulatory Framework

• Introduction of Internal Measurement Ap-
proach (IMA) as a new advanced calculation
method benefiting from daily market risk mea-
surements thanks to the “Expected Shortfall”
parameter.

• Banks using the Internal Models Approach
(IMA) will have to show results in terms of
RWA, however not lower than 72.5% (Output
Floor) of what is measured by the Standard
Approach. These will plausibly reduce the ben-
efits in terms of capital absorption for banks
which apply “internal models” (more infor-
mation about Output Floor will be provided
later).

Standardized Approach (SA) for Market Risk

The Sensitivities Based Method enlarge the use of
sensitivities such as Delta, Vega and curvature risk
across the standardized approach, calculated as the
sum of the Sensitivities Based Method capital charge,
Default Risk Charge and Residual Add-on. In partic-
ular:

• The Sensitivities Based Method (SBM) con-
sists in the classification of a given instrument
into risk class and risk factor (sum of Delta,
Vega and Curvature Risk) and evaluation of
Risk Factor Level, Bucket Level and Risk Class
Level.

• The Default Risk Charge (DRC), is calibrated
to the credit risk treatment in the banking book
to reduce the potential discrepancy in capital
requirements for similar risk exposures across
the banking book and trading book. DRC is
computed by discounting the net short expo-
sures by a hedge benefit ratio and applying de-
fault risk weights to evaluate the capital charge.

• The Residual Add-on, introduced to capture
any other risks beyond the main risk factors al-
ready considered within the Standardized Ap-
proach, consists in summing the gross notional
amounts of the instruments bearing residual
risks, multiplied by a 1% and 0.1% risk weights
for all the exotic underlying - and other resid-
ual risk-related instruments, respectively.

FRTB (Fundamental Review of Trading Book)

The revised framework retains the link between the
regulatory trading book and the instruments that
banks generally hold for trading purposes and ad-
dresses the weaknesses in the previous standard. The
FRTB framework requires large companies to disclose
the calculation derived from the revised standardized
approach within one year after the adoption of the
Commission Delegated Act of 17 December 2019 (Eu-
ropean Commission C(2019) 9068 final - “amending
Regulation (EU) No 575/2013 of the European Parlia-
ment and of the Council with regard to the alterna-

Issue n. 1/ 2020
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tive standardized approach for market risk”). Instead,
firms which are authorized to use the revised inter-
nal model approach (IMA) will be required to report
the calculation performed according to this approach
three years after its implementation. Until then, firms
will need to continue calculating regulatory capital
requirements for market risk within the current CRR
framework. Basel FRTB framework leaves this choice
to the discretion of NCAs (National Competent Au-
thorities), which have the task to allow banks with
smaller or simpler trading portfolios to apply the
simplified rule provided by the new framework. In
line with the Basel approach, CRR II requires model
approval at desk level, regulatory back-testing and
profit and loss (P&L) attribution tests for the use of
IMA.

The Internal Models Approach (IMA) Approach
for Market Risk

The choice between Standard Approach or Internal
Model Approach imply bank compliance with the
initial and ongoing quantitative validation criteria
necessary for model approval. In particular, the fol-
lowing criteria are adopted:

• The P&L Attribution Testing, which consists
in:

– Mean unexplained daily P&L over the
standard deviation of hypothetical daily
P&L, that it must not exceeds the ± 10%
limits.

– Ratio of variances of unexplained daily
P&L and hypothetical daily P&L, that it
must not exceed 20% limit. The P&L At-
tribution Testing is calculated monthly
and reported at the latest within the end
of the month that follows the month in
which the calculation is performed. If the
desk experiences four or more breaches
within the prior 12 months, it must be
capitalized under the Standardized Ap-
proach.

• The Back Testing which consists in the follow-
ing rule: if any given desk experiences either
more than 12 exceptions at the 99th percentile
or 30 exceptions at the 97,5th percentile in the
most recent 12-month period, all of its posi-
tions must be capitalized using the Standard-
ized Approach.

From the operative point of view the Internal Mod-
els Approach consists in adding to the Sensitivities
Based Method (SBM) - Standardized Approach the
following quantities:

• Modellable Risk Factors, described by the Ex-
pected Shortfall formula, that are computed
on a daily period, based on one tailed (97.5%
confidence level) and calibrated to the most
severe 12-month period of stress available over

the observation horizon. The aggregated cap-
ital charge for modellable risk factors (IMCC)
is based on the weighted average of the con-
strained and unconstrained expected shortfall
charges.

• Non-Modellable Risk Factors: capitalized un-
der a stressed scenario calibrated to the same
Expected Shortfall calibration as that used for
modelled risk. A loss calibrated to a 97.5%
confidence level threshold over a period of ex-
treme stress is then applied to any given risk
factor.

• Default Risk Charge (DRC):

– Must be measured using VaR Model
where calculation is performed weekly
and is based on a one-year horizon at a
one tail (99.9% confidence level).

– Includes all positions covered under the
market risk framework e.g. sovereign ex-
posure, equity positions and defaulted
debt positions and it takes into account
only default risk (and not also migration
risk like IRC in Basel 2,5).

– DRC model capital requirement is the
greatest between the average of the DRC
model measures over the previous 12
weeks and the most recent DRC model
measure.

– PDs are subject to a floor of 0.03% and
market implied PDs are not acceptable.

– Impact of correlations between defaults,
reflect all significant basis risk and mate-
rial non-linear impacts of options and
other positions must be identified in
model.

Counterparty Risk (SA-CCR)

The BCBS outlined the new standardized approach
to counterparty credit risk (SA-CCR) to replace the
existing approaches (e.g. current exposure method
(CEM), standard method (SM)) in the Basel capital
framework. The European Commission and the Basel
Committee envisage the introduction of a new stan-
dard approach to calculate the Exposure At Default
(EAD) in respect to the SA-CCR. The main tasks of
the new approach are:

• Applicability of the methodology to a wider
typology of derivatives transactions;

• Simplicity and ease of implementation;

• Addressing the current inefficiencies of the
CEM and SM models;

• Minimizing the discretion used by national au-
thorities and banks;

• Improving risk sensitivity avoiding additional
sources of complexity.

12
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The final framework also adopts a simplified SA-CCR
(the use of this approach will be conditional on the
size of on- and off-balance sheet derivatives business
equal to or less than 10% of the institution’s total
assets and e300 million) and the Original Exposure
Method (OEM) for smaller companies (for firms with
very limited derivatives exposures who would con-
sider the use of the simplified SA-CCR too heavy to
implement, subject to approval by the NCAs). The re-
vised formula of EAD in the new SA-CCR framework
is:

EAD = α(RC + PFE)

where α = 1.4 is a coefficient related to the Wrong-
Way Risk, RC is the Replacement Cost for the coun-
terparty insolvency event, whose calculation is based
on the margination of the netting set, and PFE is
the Potential Future Exposure and it is given by the
multiplication of a Multiplier (between 0.05 and 1)
and an Add-on aggregate related to the nature of the
contract.

Review CVA Risk (Credit
Valuation Adjustment)

The Basel III reforms introduced a capital hedge for
prospective Mark to Market losses of derivatives
caused by a deterioration in the creditworthiness
of a counterparty. The CVA risk is a market risk
and has been a major source of losses for banks dur-
ing the Global Financial Crisis. Under the revised
CVA framework, the BCBS introduces several ap-
proaches to calculate the capital requirements, per-
mitting banks with different levels of complexity to
compute their CVA capital requirements using the
most appropriate approach. Moreover, the BCBS
eliminated the use of a fully internally modelled ap-
proach and introduced a risk sensitive standardized
approach called as “SA-CVA”. Finally, the BCBS im-
proved the risk sensitivity of the CVA framework by
consider the exposure component of CVA risk and
its associated hedges.

Standardized Approach (SA-CVA)

Under SA-CVA, risk sensitivity derives from credit
spreads and from the market risk factors affecting the
values of derivatives and the exposure. Nevertheless,
CVA capital requirement is computed as the sum of
the capital requirements for Delta and Vega risks cal-
culated for the entire CVA portfolio, considering all
the eligible hedges. The new regime also considers
the exposure variability due to change in market risk
factors as well. The capital requirements for Delta
and Vega risks is the sum of capital requirements cal-
culated separately for interest rate, foreign exchange,
counterparty credit spread, reference credit spread,
equity and commodity risk types. Also, the extent of
eligible hedges for counterparty credit spread now in-
cludes proxy hedges which do not directly reference
the counterparty, and those hedges which are used
to mitigate sensitivities to market risk factors driving
changes in price for derivatives and SFTs. The BCBS
requires banks to compute their own funds require-
ment for CVA risk for SFTs measured at fair value for
accounting purposes. Since the CVA risk is sensitive
to the same market risk factors as those instruments
own in the trading book, the BCBS adjusted the new
SA-CVA rules to the revised market risk rules, with
the CVA capital requirements calculated on a stand-
alone basis. It also increases the scope of the CVA
framework to SFTs that are fair valued, leading to
a growth in the CVA capital requirement for those
banks with notable fair value SFT portfolios.

Basic Approach (BA-CVA)

The BCBS introduced a basic approach (BA-CVA)
making up of two alternatives called: “reduced ba-
sic CVA approach”, which includes only the capital
requirements for covered transactions, and a “full
basic CVA approach”, which captures the CVA cap-
ital requirements for covered transactions and CVA
capital requirements for eligible hedges. Neverthe-
less, the BCBS provided institutions with smaller
derivatives portfolios with a basic alternative to the
revised CVA, permitting banks characterized by a
materiality threshold below a V100bn threshold to
calculate their CVA capital requirement as 100% of
their counterparty credit risk requirements.

Issue n. 1/ 2020
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Basel IV

Synergies and Challenges in the
Implementation of Basel IV

Regulations Process
aaaa

Marco Gavioli*

D ue to the need for all European banks to comply with the upcoming regulatory frameworks issued by BCBS and
ISDA authorities, the authors decided to analyze three of the most impacting regulations for the bank Risk IT
function. The recent regulatory need to have a more risk-sensitive framework translated into the design of quite

refined methodologies also for standardized approaches: considering the sensitivity-based common approach, the authors
chose to focus on the FRTB-SBM, SIMM and SA-CVA regulations and to give a representation of the workflow needed for
the metric calculation. The article has the intention to find all relevant similarities and synergies, both on a methodological
and technical point of view, that can be exploited by banks, as well as to warn against some challenges that can arise from
their implementation.

IN this article we want to give a better understand-
ing of the latest regulations, published by the
Basel Committee and ISDA, that will impact the

Capital Requirement calculation for all banks. We
decided to focus on FRTB-SBM, SIMM and SA-CVA
regulations because they have to be implemented in
the forthcoming years, their implementation will re-
quire a relevant computational effort, especially small
and medium-sized banks will face the most signifi-
cant challenges, and finally but not for importance,
because they share some important common features.
In the first chapter we give a brief overview of the
regulatory framework of the above capital require-
ments, with the specific rules and definition of the
product perimeter affected by the new rules. The
second chapter is dedicated to the comparison of the
three workflows, that have been split in three main
phases, following the general wisdom: risk factor
identification, net sensitivities calculation and met-
rics calculation. Our aim is to highlight possible
challenges that banks will have to cope with in the
compliance with the new regulations and also to find
some synergies across the three frameworks that can
be exploited during the implementation phase.

Description of the Regulations

In this chapter we outline, for each regulation, the
framework proposed by the regulators. More specifi-
cally we focus on workflows, perimeters, inputs and

results that distinguish the different prudential rules.

Overview of FRTB-SBM Capital Charge

The Sensitivity Based Method (SBM) is one of the
three new market risk frameworks introduced by the
Basel Committee on Banking Supervision (BCBS) in
January 2016 [3]. This framework focuses on the
Market Risk (Trading Book PL due to the change in
market prices) and it is based on the aggregation of
net sensitivities of the risk factors the bank is exposed
to.

The other two charges that complete the FRTB
Standardised Approach framework are the Default
Risk Charge (introduced to capture pure default
risk and Jump-to-Default exposure) and the Resid-
ual Risk Add-On (additional risk charge for exotic
underlying risk and other residual risks not included
in SBM and DRC). Banks can also create their own
internal model for capital requirement calculation by
following the FRTB-Internal Model Approach frame-
work.

With respect to Basel II.5 rules, the revised SBM
aims to be a more risk-sensitive approach in order to
give a credible fallback for trading desks not eligible
for IMA and an appropriate standard for banks that
don’t implement an internal model.

In the SBM framework there are three Risk
Charges that need to be computed and summed up
in order to calculate the final Capital Requirement:

*At the time of the writing of this article, the authors Beatrice Bianco, Michele Romanini and Marco Gavioli were working for Iason
Consulting.
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1. Delta: risk measure calculated for all instru-
ments in the Trading Book based on the price
sensitivity to a change in the derivative under-
lying.

2. Vega: risk measure calculated for all instru-
ments with optionality based on the price sen-
sitivity to a change in the derivative implied
volatility.

3. Curvature: risk measure calculated for all in-
struments with optionality that takes into con-
sideration the incremental risk not captured
by Delta Risk Charge based on two stressed
scenarios.

More specifically, all the instruments whose pay-
off cannot be written as a linear function of the under-
lying or instruments with optionality are subject to
Vega and Curvature Risk Charge (e.g. call, put, cap,
floor, swaption, barrier/convertibility/prepayment
option, etc.). The optionality might impact also
RRAO framework.

Net sensitivities for each Risk Charge are divided
into 7 Risk Classes and grouped into buckets by com-
mon features. Risk Classes are the usual asset classes
and, according to FRTB naming convention, they are:
General Interest Rate Risk (GIRR), Credit Spread Risk
for non securitization (CSR non-sec), Credit Spread
Risk for securitization (CSR sec), Credit Spread Risk
for securitization and correlation trading portfolio
(CSR sec CTP), Equity Risk, Commodity Risk and FX
Risk. A synthetic picture is reported in Table 1.

After the risk factor identification and associa-
tion, the calculated metrics have to be aggregated
and an hedging benefit is recognized in this pro-
cess: sensitivities are multiplied with a Risk Weight
and aggregated with two correlation matrices given
by the regulator. The first aggregation involves the
sensitivities within the same bucket and the second
aggregation takes in to account different buckets of a
single Risk Charge. Figure 2 represents all the steps
of the workflow with a specific focus on the first
bucket of IR Delta; other buckets and risk charges
follow a similar workflow.

Furthermore, with the calculation of three Cap-
ital Requirements, the risk that correlation between
assets may change during a financial crisis must be
taken into consideration. For this reason Delta, Vega
and Curvature are based on different correlation sce-
narios: the first scenario is defined as the regulatory
prescribed correlation matrices, in the second sce-
nario the prescribed correlations are multiplied by a
factor of 0.75 and in the third scenario the prescribed
correlations are multiplied by a factor of 1.25 capped
at 100%.

Further amendments made in the January 2019
from BCBS led to a revision of the Standardised Ap-
proach for FRTB-SBM. In this paper the Committee
wants to share the revisions that will impact FRTB-
SBM regulation version of 2017. The Committee’s
monitoring of the implementation and impact of
the revised standardised approach highlighted areas

where the approach to measuring risk factor losses,
and their aggregation, was too high in relation to the
actual risk. Enhancements involve FX liquid pairs,
methodology for calculating low correlation scenario
matrix and Curvature Risk Charge calculation.

Concerning FX risk class, the scope of currency
pairs that are considered liquid, and are therefore sub-
ject to lower risk weights, has been broadened. The
overall approach to FX risk has also been amended so
that banks, subject to supervisory approval, may cal-
culate FX risk with respect to the currency in which
they manage their trading business (their "base cur-
rency") rather than with respect to their reporting
currency. A worked example of this approach is
that triangulation of liquid pairs can be considered
itself a liquid pair in the FX Risk Class; for example
USD/EUR and USD/BRL are in the list of liquid
pairs so also the triangulation EUR/BRL is consid-
ered a liquid pair too.

The Basel Committee proposed a new methodol-
ogy for calculating the low correlation scenario be-
cause it observed that, for risk factors that have high
correlations with no regard to market conditions, the
low correlation scenario tends to underestimate the
empirical correlation.

The calculation of curvature risk capital require-
ments for options has been modified to:

1. Apply consistent shocks to similar risk factors;

2. Address double-counting of FX risk for certain
instruments;

3. Remove a potential cliff effect in the aggrega-
tion formula for capital requirements.

The scope of the curvature risk calculation has been
broadened to allow banks to include bonds and other
instruments without optionality when curvature risk
is managed holistically across options and other in-
struments.

Furthermore the equity risk and the credit spread
risk classes have been enhanced, with new "index"
buckets for equity and credit spread risks introduced
to provide a simple approach that does not require
the identification of each underlying position in an
index to calculate the capital requirements for equity
and credit indices.

The last changes prescribed by the regulation are
different risk weight that have to be applied to GIRR
sensitivities. In this draft there are also two open
points for the Curvature Risk Charge concerning how
to avoid the double counting for FX Curvature Risk
and the possibility not to apply stressed scenarios at
bucket level but at “sector” level, where sectors are
specific subsets of buckets.

Overview of SIMM

The Standard Initial Margin Model (SIMM) is the
new model for calculating the initial margin for non-
cleared OTC derivatives. The regulation has been
recently updated in September 2020 and the new ver-
sion will be effective starting from December 2020.
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Risk 
Type

SIMM FRTB-SBM SA-CVA

Interest
Rate

• Curve Type: zero curve, 
inflation or basis

• Tenor (vertex for 
sensitivity granularity)

• 12 vertexes + inflation + 
CCS basis

• Currency for bucket 
allocation

• Curve Type: zero curve, 
inflation or basis

• Tenor (vertex for 
sensitivity granularity)

• 10 vertexes + inflation + 
CCS basis

• Currency for bucket 
allocation

• Curve Type: zero curve, 
inflation

• Tenor (vertex for 
sensitivity granularity)

• 5 vertexes (only for 7 
ccy) + inflation

• Currency for bucket 
allocation 

Credit

Credit Qualifying (no-sec + 
sec CTP):
• issuer/senoriety pair
• 5 vertexes
• 12 buckets + residual

‐ Issuer (no-sec) / 
Underlying Issuer 
(sec) Credit 
Quality: IG or 
HY/NR

‐ Issuer (no-sec) / 
Underlying Issuer 
(sec) Sector

Credit Qualifying (sec no-
CTP):
• issuer/tranche pair
• 5 vertexes
• 2 buckets + residual

‐ Tranche Credit 
Quality: IG or 
HY/NR

‐ Possible Tranche 
Sector: RMBS or 
CMBS

CSR (no-securitisation):
• issuer
• 5 vertexes
• 16 buckets

‐ Issuer Credit 
Quality: IG or 
HY/NR

‐ Issuer Sector:
Industry Sector

CSR (securisation CTP):
• Underlying issuer
• 5 vertexes
• Same buckets of CSR no-

sec for underlying issuer
CSR (Securitisation no-
CTP):
• Tranche
• 5 vertexes
• 25 buckets

‐ Tranche Credit 
Quality: IG or 
HY/NR

‐ Tranche Sector: 
RMB, ABS, 
CMBS, CLO

Counterparty credit spread:
• Counterparty name
• 5 vertexes
• 8 buckets

‐ Sector: Industry 
Sector

Reference credit spread:
• Reference name (issuer)
• 16 buckets

‐ Issuer Credit 
Quality: IG or 
HY

‐ Issuer Sector: 
Industry Sector

Equity

• Equity price
• 10 buckets + "Indexes, 

ETFs, Funds "+"Volatility 
Indexes“

‐ Market Cap: 
Large or Small

‐ Economy: 
Emerging or 
Advanced

‐ Sector

• Equity price and Equity 
Repo

• 10 buckets + “Other 
sector

‐ Market Cap: 
Large or Small

‐ Economy: 
Emerging or 
Advanced

‐ Sector

• Equity price
• 13 buckets

‐ Market Cap: 
Large or Small

‐ Economy: 
Emerging or 
Advanced

‐ Sector

Commodity

• Commodity price
• 16 buckets + "Indexes“

‐ Commodity 
Typology

• Commodity price
• Contract grade
• Delivery location
• 11 vertexes for 

instrument maturity
• 11 buckets

‐ Commodity 
Typology

• Commodity price
• 11 buckets

‐ Commodity 
Typology

Forex
• All ccy pair with 

reporting ccy

• All ccy pair with 
reporting ccy

• All ccy pair with 
reporting ccy

TABLE 1: In this figure we compare the mapping of the risk factors for the three frameworks
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5

Capital Requirement –
Mid Correlation

Capital Requirement –
High Correlation

Capital Requirement – Low 
Correlation

FRTB – SBM
Capital Requirement

Risk Position for 
Bucket 1

Risk Position for 
Bucket 2

Risk Position for 
Bucket …

First aggregation with prescribed 
correlation matrix

Net Sensitivity for Risk 
Factors A

Net Sensitivity for Risk 
Factors B

Net Sensitivity for Risk 
Factors…

Weighted Sensitivity for Risk 
Factor A

Weighted Sensitivity for Risk 
Factor…

Weighted Sensitivity for Risk 
Factor B

Prescribed 
Risk Weights

Prescribed 
Risk Weights

Prescribed 
Risk Weights

Delta VegaCurvature

Second aggregation with 
prescribed correlation 

matrix

CSR
sec – ctp

CSR
non sec

CSR
sec – non ctp

COMMEQGIRRFX

Simple 
summation

Simple 
Summation

Largest of the 
three

FIGURE 2: We here provide a graphic description of the workflow representing the various steps needed to calculate the
final capital requirement according to the FRTB-SBM regulation. The focus has been put on the IR Delta, but the process
is analogous for the other Risk Types
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[7]. This new model is aimed to update the previous
recommendations issued on December 2017 by the
Working Group on Margin Requirements composed
by BCBS and IOSCO [2], where they proposed two
alternative methods for the calculation of the Initial
Margin: the Standard Approach Schedule or an ap-
proved Initial Margin Internal Model. As well as
FRTB-SBM, also SIMM uses sensitivities as inputs
for the aggregation formulae and it recognizes some
hedging and diversification benefits. The purpose
of these models is to set common and minimum
standards for Margin Requirements for non-centrally
cleared OTC derivatives that are supposed to be sub-
ject to higher capital requirements after 2007 financial
crisis. Margin requirements are divided in two types:
Variation and Initial Margins.

Variation Margin is a variable margin payment
made by the Out-of-The-Money counterparty to the
In-The-Money counterparty in order to protect the
ITM counterparty from an unexpected loss due to
a default of the OTM counterparty. With this pro-
tection against the default of the OTM counterparty,
the ITM counterparty will be able to replace his po-
sitions without any loss. Collateral has to be posted
on a daily frequency and it is the difference between
the Mark-to-Market of the netting set adjusted by
the haircut and the Variation Margin already posted.
Mark-to-Market of the netting set is the sum of the
Mark-to-Market of the trades (the cost of replacing
the trade at current market prices) with a single coun-
terparty that are subject to a legally enforceable bi-
lateral netting agreement. Eligible collateral can be
cash or non-cash assets (gold, government/corporate
bond or equity) according to regulation. Posted col-
lateral can be reused, re-hypothecated and it doesn’t
need to be segregated.

Initial Margin protects the non-defaulting coun-
terparty against losses that may occur if replacement
costs of the instruments are higher than the Variation
Margin posted. This losses will happen if the Mark-
to-Market of the netting set of the non-defaulting
counterparty has increased since the last posting of
Variation Margin and if there is a timing delay be-
tween the default and the actual closing out of the
netting set. The closing out of the netting set is the
claim of the non-defaulted counterparty based on
the net value of all the trades. A sound model for
Initial Margin must be able to estimate a distribution
of losses due to future changes in the value of the
Mark-to-Market of the netting set and the collateral
during the Margin Period of Risk (the time between
the last Variation Margin collateral posting and the
closing out of the position). This model should also
take into consideration the volatility of the Mark-to-
Market and the possible impacts that the default may
have on liquidity and other market risk factors. Initial
Margin posting is a two-way collateral and follows a
“defaulter pays” principle: each counterparty post to
the other a given collateral; in case of default of one
institution, the other counterparty will receive back

the collateral posted. The collateral received plus
the collateral already held will be used in order to
cover the losses that may occur. Collateral posted can
be cash or non-cash assets but it must guarantee an
immediate access to the non-defaulting counterparty,
so it can’t be reused or re-hypothecated.

The workflow of the SIMM metric is similar to
SBM’s one and can be divided into the same logical
steps: risk factor identification, metric calculation
and metric aggregation.

In the case of SIMM, Six Risk Classes are iden-
tified: Interest Rate, Credit Qualifying, Credit non
Qualifying, Equity, Commodity, FX. As for FRTB-
SBM, these Risk Classes have the purpose of identify-
ing and classifying relevant risk factors. In addition,
a further level of classification is introduced with
the purpose of assigning each trade to a single asset
class. To this end, four Product Classes are identified:
RatesFX, Credit, Equity or Commodity. Within each
product class, the six risk classes take their compo-
nent risks only from trades of that product class, e.g.
Interest Rate risks for equity derivatives (associated
to Equity product class) will be kept separated from
Interest Rate risks for IRS derivatives (associated to
Rates FX product class). Inside each risk class, trades
are classified into buckets following common features.
In Table 1 there is a recap of Risk Classes with associ-
ated metadata, risk weights and correlations, while
the aggregation workflow is summarized in Figure 3.

After the association of metadata to risk factors,
net sensitivities for each trade are calculated for
Delta, Vega, Curvature and Base Correlation Mar-
gin:

• All trades are subject to Delta Margin in order
to capture the linear sensitivity to a change in
the derivative underlying.

• Option-based derivatives or instruments sub-
ject to optionality are subject to additional Vega
Margin and Curvature Margin, those require-
ments take in consideration the linear and non-
linear sensitivity to a change in the implied
volatility of the option.

• Instruments that are influenced by correlation
between defaults of different credits within an
index (e.g. CDO tranches) are also subject to
Base Correlation Margin (in the SIMM frame-
work, the Base Correlation Margin is applicable
only to Credit Qualifying risk class).

Net sensitivities are scaled with a risk weight
and a concentration factor before starting the dou-
ble aggregation: the first aggregation involves
sensitivities for the same bucket and the sec-
ond aggregation involves buckets for the same
Delta/Vega/Curv/BaseCorr Margin for one risk
class; both aggregations use correlation matrices pre-
scribed by the regulator.

The Initial Margin for a single risk class
is the simple summation of the specific
Delta/Vega/Curv/BaseCorr Margins. The six Initial
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SIMM 
Commodity

SIMM 
Equity

SIMM 
RatesFX

SIMM

Risk Position for 
Bucket 1

Risk Position for 
Bucket 2

Risk Position for 
Bucket …

First aggregation with 
prescribed correlation matrix

Net Sensitivity for Risk Factors 
A

Net Sensitivity for Risk Factors 
B

Net Sensitivity for Risk 
Factors…

Weighted Sensitivity for Risk 
Factor A

Weighted Sensitivity for Risk 
Factor…

Weighted Sensitivity for Risk 
Factor B

Prescribed 
Risk Weights

Prescribed 
Risk Weights

Prescribed 
Risk Weights

Delta VegaCurvature

Second aggregation 
with prescribed 

correlation matrix

Credit 
Qualifying

Credit Non 
Qualifying

COMMEQIRFX

Simple 
Summation

Third aggregation 
with prescribed 

correlation matrix

Multiplied by 
mCVA

Base Correlation
(only for Credit Qualifying)

SIMM Credit

FIGURE 3: In this Figure we provide a graphic description of the workflow of the SIMM aggregation. The focus is on the
Bucket 1 of the IR Delta, but the process is analogous for other buckets and risk charges
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Margins (one for every risk class) must be aggre-
gated by using a third correlation matrix in order to
calculate SIMM for each single product class.

The simple summation of the four product class
SIMMs gives the final SIMM. An additional margin
can be incorporated for notional-based add-ons for
specified products and/or multipliers to the individ-
ual product class SIMM Margins.

Overview of SA-CVA Capital Charge

The Credit Value Adjustment (CVA) is the adjust-
ment of the fair value of derivatives and securities
financing transactions (STFs) in order to take into
account the downgrade of the counterparty quality
and the shifts in relevant market risk factors. Since
the introduction of Basel III a bank is in fact obliged
to set apart capital for the risk of market-to-market
losses in the expected counterparty risk of the OTC
derivatives which, together with the SFTs, are the
target of the regulatory framework of the CVA.

The Basel Committee in 2015 [4] started an im-
portant review of the CVA risk framework which has
been finalized in December 2017 [1] with the pub-
lication of the new Basel III standards. Following
the publication of the revised market risk framework
in January 2019, the Committee in November 2019
consulted on a set of targeted final revisions to the
CVA risk framework published in December 2017.
The amendments proposed in the consultation doc-
ument aimed to align relevant parts of the CVA risk
framework with the final market risk standard and
capital requirements for bank exposures to central
counterparties.

This updated version suggests a new approach
for CVA capital charge that is more consistent with
the revised framework for market risk (FRTB), whose
application was expected on 1st January 2022 for
both of the aforementioned regulations, but it will be
delayed by 1st January 2023 due to economic impact
caused by the spread of virus COVID-19.

In order to be authorized to apply the SA method,
banks need to meet some eligibility criteria: the abil-
ity to model exposure and to calculate CVA and
CVA-sensitivities to the relevant market risk factors,
the presence of a robust methodology to approximate
the credit spreads for illiquid counterparties, and the
existence of a dedicated CVA desk responsible of
CVA risk management and hedging. The frequency
of the capital charge calculation is at least monthly
and on demand. The framework of the final revision
could be summed up in three main directions:

1. Enhance risk sensitivities taking into account
also the underlying market risk factors in the
exposure component and its associated hedges.

2. Strengthen robustness removing the possibil-
ity of using an internal model and leaving
space to only three alternatives in the CVA
capital charge computation: SA-CVA, BA-CVA
and a less computational intensive method for

all the banks which have an aggregated no-
tional amount of non-centrally cleared deriva-
tives less than or equal to 100 billion which
consists in setting the CVA bank capital equal
to 100% of the bank’s capital requirement for
CCR.

3. Improve consistency with the revised FRTB
framework.

In order to have the supervisor approval to use
the SA-CVA for the capital charge, the CVA must be
calculated at a counterparty level as the expectation
of the future loss resulting from the default of the
counterparty assuming that the bank itself is default-
free (therefore, only unilateral CVA is considered
in contrast to Accounting CVA) and, furthermore,
it must be calculated making use of the following
inputs:

• The term structure of market-implied PD;

• The market-consensus ELGD;

• The path of discounted future exposures.

Regarding the calculation of the capital charge,
the main principles that banks strictly have to follow
are:

• The use of six asset classes (Interest rate, For-
eign Exchange, Counterparty Credit Spreads,
Reference Credit Spread, Equity, Commodi-
ties);

• To perform the sum of the delta and vega (for
which the Counterparty Credit Spread is not
taken into account) risk calculated for the en-
tire CVA book in order to have the overall CVA
capital requirement;

• In case of index hedging instruments, the cal-
culation of the sensitivities to all risk factors
upon which the index depends, is mandatory.

The SA-CVA uses as input the sensitivity of reg-
ulatory CVA to both counterparty credit spreads
and market risk factors. Six risk asset classes are
defined as relevant: Interest Rate (IR), Foreign Ex-
change (FX), Counterparty Credit Spreads, Reference
Credit Spread, Equity and Commodity. Details for
the risk factor mapping and associated metadata for
each asset class are defined in Table 1. Delta and
Vega sensitivities have to be calculated for these risk
classes. The capital requirement for delta risk is given
by the sum of the delta capital requirements for all
the six asset classes. The capital requirement for vega
risk is given by the sum of the vega requirements for
only five asset classes (counterparty credit spread is
excluded).

The workflow can be summed up in the follow-
ing steps. Net sensitivities for each Risk Charge are
divided into 6 Risk Classes and grouped into buck-
ets according to the features of the risk taken into
account. After risk factors identification and associa-
tion, the calculated metrics have to be aggregated as
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explained in Figure 4 and an hedging benefit is rec-
ognized to the CVA portfolio only for those products
who respect the eligibility criteria. The Delta and
Vega sensitivities are multiplied for a Risk Weight,
which is usually different for each bucket. After
that, they are aggregated taking into account, first,
intra-bucket correlation parameters and, then, across-
bucket correlations set by the regulators.

An update to Basel III standards has been pub-
lished in November 2019 and it was subsequently
revised in August 2020 [5]. The following are the
most important changes compared to the 2017 Basel
III standard publication:

1. Reduced Risk Weights. The Committee has
agreed to adjust certain risk weights in the SA-
CVA. More precisely, all delta risk weights in
the interest rate risk class will be reduced by
30%, all delta risk weights in the foreign ex-
change risk class will be reduced by 50% and
the delta risk weight in the counterparty credit
spread and reference credit spread risk classes
for high yield and non-rated sovereigns will
be reduced from 3% to 2%. Moreover, the vega
risk weights in the SA-CVA will be capped at
100%. These amendments will align the CVA
risk framework with the revised market risk
framework. In addition, the Committee has
also agreed that the risk weight in the BA-CVA
for high yield and non-rated sovereigns, includ-
ing exposures to central banks and multilateral
development banks, will be reduced from 3%
to 2%.

2. Introduction of new Index Buckets and re-
vised aggregation of CVA capital require-
ments. The revised market risk framework
introduced new “index buckets”, where banks
could, under certain conditions, calculate cap-
ital requirements using credit and equity in-
dices directly instead of looking through to the
underlying constituents. The Committee has
agreed to introduce the same new buckets in
the: (i) counterparty credit spread risk class;
(ii) reference credit spread risk class; and (iii)
equity risk class of the SA-CVA. More specifi-
cally, for credit and equity indices that satisfy
the same liquidity and diversification condi-
tions set out in the market risk framework,
banks would have the option of calculating
CVA risk capital requirements based on the
index buckets rather than by looking through
to the underlying constituents. The Committee
has also agreed to revise the formula for ag-
gregating capital requirements across buckets
in the CVA risk framework in order to better
align it to the market risk framework.

3. Alterations to the scope of CVA risk capital
requirements. The Committee has also agreed
to adjust the scope of portfolios subject to CVA
risk capital requirements by excluding some
SFTs where the CVA risks stemming from such

positions are not material, and exempting cer-
tain client-cleared derivatives. Moreover, the
floor for the margin period of risk for some
centrally-cleared client derivatives has been re-
duced. This brings the CVA requirement more
in line with the Counterparty credit risk frame-
work and further incentives banks to centrally
clear over-the-counter derivatives.

4. A revised overall calibration of the CVA risk
framework. The revised CVA risk framework
also includes a reduced value of the aggregate
multiplier mcva from 1.25 to 1 for banks using
the SA-CVA. However supervisor may require
a bank to use an higher multiplier if he deter-
mines that the bank’s CVA model risk warrant
it. Then, supervisors have introduced an ap-
propriate relative calibration between banks
using SA-CVA and BA-CVA approaches in or-
der to have a more fair capital requirements
computation.
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Capital Requirement

SA – CVA
Capital Requirement

Risk Position for 
Bucket 1

Risk Position for 
Bucket 2

Risk Position for 
Bucket …

First aggregation with prescribed 
correlation matrix

Net Sensitivity for Risk Factors 
A

Net Sensitivity for Risk Factors 
B

Net Sensitivity for Risk 
Factors…

Weighted Sensitivity for Risk 
Factor A

Weighted Sensitivity for Risk 
Factor…

Weighted Sensitivity for Risk 
Factor B

Prescribed 
Risk Weights

Prescribed 
Risk Weights

Prescribed 
Risk Weights

Delta VegaEligible Hedges

Second aggregation with 
prescribed correlation 

matrix

Counterparty 
Credit Spread

Reference Credit 
Spread

COMMEQIRFX

Simple 
summation

Simple 
Summation

Multiplied by mCVA

FIGURE 4: In this Figure we provide a graphic description of the workflow of the CVA aggregation. The focus is on the
Bucket 1 of the IR Delta, but the process is analogous for other buckets and risk charges
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Comparison between FRTB -
SBM, SA - CVA and SIMM

Capital Charges

The aim of the second chapter is to compare the three
regulations described above, in order to identify the
synergies and the challenges that a bank has to cope
with during the implementation phase. The first com-
mon feature among all the regulations is that the
workflow can be split into three steps which share
the same logic: risk factors identification, net sensi-
tivities calculation and metrics aggregation. The first
phase has the highest level of synergies, while the
second one presents the most important challenges
for the implementation of the regulations. It has to be
highlighted that in FRTB-SBM and SA-CVA schemes
there is the possibility for small banks or banks with
a smaller trading activity, to opt for a reduced regu-
lation.

In the following paragraphs, we will highlight
synergies and challenges among FRTB-SBM, SA-CVA
and SIMM regulations, for each one of the above
mentioned phases.

Risk Factor Identification

We identify the two following relevant synergies:

1. Regulatory workflow is common as the banks
must always identify the Risk Factors and asso-
ciate metadata to them in order to implement
the bucket classification;

2. The hierarchy used for the risk factor classifi-
cation has a common structure among regula-
tions.

The first synergy concerns the common workflow,
for which the bank must be able to:

• Identify the set of Risk Factors to which it’s
exposed.

• Isolate the specific perimeter involved for each
regulation:

– The entire Trading Book and the Com-
modity/FX positions of the Banking Book
for FRTB-SBM;

– All the non-centrally cleared derivatives,
SFTs and CVA eligible hedges for SA-
CVA;

– All the non-cleared OTC derivatives for
SIMM.

• Associate metadata in order to classify the Risk
Factors into individual buckets. Some pecular-
ities are:

– In the SA-CVA framework, the bank must
estimate the credit spreads for illiquid
counterparties from quoted spreads;

– In the SIMM framework the bank has also
to associate single trades of each Product
Class to the Risk Classes that affect the
trade.

The second synergy involves the hierarchy of
the classification, which, generally speaking, is struc-
tured in the classical five risk macro-areas: Interest
Rate Risk, Credit Risk, Equity Risk, Commodity Risk
and FX Risk. However, some differences are present
at the detail level. The most relevant difference re-
gards the Credit macro-area:

• In the FRTB-SBM, Credit Risk is divided in
three areas, namely CSR non securitisation,
CSR securitisasion non correlated portfolio and
CSR securitisation correlated trading portfolio;

• In the case of CVA, the sub-areas of Credit
Risk are counterparty credit spread (the credit
spread for the derivative’s counterparty) and
reference credit spread (the credit spread that
drives the market value of the derivative);

• In the SIMM case, the division is similar to the
FRTB-SBM one and the areas are Credit Quali-
fying (approximately CSR non securitization +
securitization correlation portfolio) and Credit
Non Qualifying (approximately CSR securiti-
zation non correlation trading portfolio).

FRTB-SBM framework prescribes the highest level
of granularity because the perimeter impacted is the
widest of the three regulations. Furthermore, Su-
pervisors usually force banks to provide a deeper
disclosure on Market Risk exposure and trading ac-
tivities as it is one of the most common and relevant
financial risks that might deteriorate solvency of the
institution. On the contrary, SA-CVA has the lowest
level of granularity because it implies the highest
computational effort.

Let’s now investigate, for each Risk Class, which
are the similarities concerning the association of meta-
data to Delta risk factors among all the regulations.

Interest Rate

Risk factors for Interest Rate risk are defined as some
specific pillars (called vertices) of the risk- free yield
curves and have to be associated with two metadata:
the type of the curve (inflation, Cross-Currency Basis
or zero curve) and the currency of the curve. How-
ever, the required granularity of risk factors is dif-
ferent for the three regulations. In the FRTB-SBM
framework, inflation and CCB curves are considered
flat, while the zero curves must have ten vertices:
0.25y, 0.5y, 1y, 2y, 3y, 5y, 10y, 15y, 20y and 30y. In
the CVA framework, flat inflation curves and the five
vertices 1y, 2y, 5y, 10y, 30y for the zero curves are
considered (Cross Currency Basis curves are not rel-
evant in this framework). For the SIMM regulation,
as in the FRTB-SBM, there are flat inflation and CCB
curves, but in addition there are twelve vertices for
the zero curves: 2w, 1m, 3m, 6m, 1y, 2y, 3y, 5y, 10y,
15y, 20y and 30y.
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Credit

Credit macro-area is the one that shows the highest
level of differences, especially in the perimeter of
the regulations: FRTB-SBM and SIMM prescribe a
specific Risk Class for complex credit derivatives (e.g.
resecuritizations, nth-to-default, ABS, etc. ) while SA-
CVA has one single framework for all credit deriva-
tives. Nevertheless, CVA framework takes into con-
sideration both the credit spreads of the counterparty
and of the underlying of the credit derivative. For all
of the three regulations, risk factors are represented
by the credit spreads of the underlying curves (in
case of credit plain derivatives and securitisations) or
of the tranches (in the case of complex derivatives).
The metadata that have to be associated to those risk
factors are credit quality (Investment Grade or High
Yield/Non Rated), industry sector of the issuer and
five vertices of the credit curve (0.5y, 1y, 3y, 5y, 10y
for FRTB-SBM and SA-CVA for counterparty credit
spreads and 1y, 2y, 3y, 5y, 10y for SIMM.). There
are also different rules for the risk factor identifica-
tion in case the credit derivative is a securitisation
or a plain one. Credit quality is not a relevant meta-
data for counterparty credit spread in the SA-CVA
framework.

Equity

For the Equity macro-area, risk factors are rep-
resented by equity prices and-in the FRTB-SBM
framework-also by repo rates. The metadata used
for Equity products are the size (large or small, ac-
cordingly to the market capitalization threshold of
USD 2 billion), the region (emerging market or ad-
vanced economies) and four sectors (this differentia-
tion holds only for those equity Risk Factors classi-
fied in the “large” size). FRTB-SBM and CVA frame-
works have also a residual bucket for non classifiable
risk factors, while SIMM framework has no residual
bucket but two other buckets named “Indexes, Funds,
ETFs” and “Volatility Indexes”.

Commodity

Commodity Risk Factors are represented by commod-
ity spot prices for all the regulations. The metadata
associated to the prices used in FRTB-SBM frame-
work are commodity contract grade (the minimum
accepted standard for the deliverable commodity),
delivery location, time to maturity of the instrument
(considered vertices are 0y, 0.25y, 0.5y, 1y, 2y, 3y, 5y,
10y, 15y, 20y and 30y) and commodity typology used
for bucketization. This last metadata is common for
all the regulations, but there are some differences
in its granularity: CVA and FRTB-SBM have 10 dif-
ferent buckets plus a residual bucket, while SIMM
prescribes an higher degree of granularity with 15 dif-
ferent buckets plus “Indexes” and a residual bucket.

Forex

FX Risk Factors are all the ccy pairs between the
domestic currency of the bank and the currency of
the derivative. The pairs need to be associated to
the list of liquid currencies (for FRTB-SBM) or to the
high/medium/low volatility currencies (for SIMM).
Currencies within these lists are allowed to compute
a lower sensitivity in order to take into account for
the lower liquidity risk. In addition to pairs coin-
tained within the list, also triangulations of those
pairs are allowed to the reduced capital requirement.
For example, if USD/EUR and USD/BRL are in the
list of liquid pairs so also the triangulation EUR/BRL
is considered a liquid pair too.

Vega Risk Factors

Vega risk factors are the implied volatilities that enter
in the pricing models of the instruments, SA- CVA
also takes into account volatilities used for the risk
factor path generation. Bucket classification is similar
to Delta risk factor’s one, so also the metadata that
have to be associated to Vega risk factors is similar.

Net Sensitivities Calculation

For a bank, this phase is the most challenging one;
the calculation of the metrics must be compliant to
prescribed bumps and formulas, furthermore the risk
IT engine should be upgraded in order to handle
properly higher computational burden and increased
number of data with respect to past regulations.

The most relevant issues come from the imple-
mentation of all the different metrics calculations, and
from the enhancement of the methodologies and Risk
IT technologies used in this part of the regulatory
process. Challenges may come from the following
aspects:

• A full sensitivity calculation workflow must be
in place; in case banks don’t have it already
they have to build a new one or, in case it’s
already present, an upgrade of the risk engine
may become necessary;

• Sensitivities coming from different Legal Enti-
ties or Front Offices need to be collected in a
single repository;

• Data management has to be improved in order
to handle data flows containing sensitivities
and metadata with an high degree of granular-
ity;

• According to the SIMM regulation, since banks
have multiple choices regarding the shift that
has to be applied to risk factors, they should
opt for the methodology that allows them to
have the most appropriate representation of
the risks they are subject to;

• CVA Vega is always material so it has to be
calculated in all cases and it takes into account
a wider range of volatilities used in the models,
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including the ones used for the generation of
simulated risk factors paths.

All of these issues will bring a relevant effort if a ded-
icated Risk engine is still not present in the bank’s
skeleton, but also banks with an advanced Risk IT
area may have to enhance their methodologies in or-
der to be fully compliant with different regulations.
Concerning the calculation of the metrics there are
substantial differences in the type and the formulae
of the sensitivities that have to be calculated, the prin-
cipal differences are summarized in Table 2. Let’s
now examine separately the three frameworks.

FRTB-SBM

For FRTB-SBM the metrics that have to be calculated
are Delta, Vega and Curvature.

Delta Risk is the difference between the shocked
market value of the derivative and the current market
value. Prescribed shocks are always upward bumps
of 1bp (for interest rate curves, credit spreads and
equity repo rates) or of 100bp (for equity spot prices,
commodity prices and FX pairs), the difference then
has to be rescaled for the applied bumps.

Vega Risk is computed as the implied volatility
multiplied for the first order sensitivity of the op-
tion/derivative to the implied volatility itself. Those
measures are calculated by the bank’s independent
Risk Management internal function.

Curvature Risk is based on a stressed upward
and downward scenario of the risk factors. Delta ef-
fect has to be removed from these stressed difference
in order to consider only the higher level of price
sensitivity to the underlying. This metric is peculiar
of FRTB-SBM and has no analogue in the other reg-
ulations. Moreover, it has been noted that it is more
similar to a stress measure than to a true sensitivity
(indeed it has a meaning close to the gamma but it is
defined in a different way).

SA-CVA

In the SA-CVA framework, shifts are not applied to
the market value of the singular derivatives (as it is
for FRTB-SBM and SIMM), but they are applied to
the CVA exposure to each counterparty. This char-
acteristic makes heavier/tougher the computation
of the CVA net sensitivities because it implies a re-
simulation of the exposures; only for CVA hedges
market value sensitivities have to be calculated.

SA-CVA framework requires only Delta and Vega
sensitivities for aggregate CVA and for the eligible
hedging instruments for a given risk factor. If an
eligible hedging instrument is an index, banks have
to calculate sensitivities for all the underlying risk
factors of the index.

Delta sensitivity has to be calculated for Interest
Rate, Counterparty Credit Spread, Reference Credit
Spread, Equity, Commodity and FX Risk factors. Met-
rics are calculated via the application of a shift of 1bp
(for Interest Rate and Credit Delta Risk factors) or

of 100bp (for Equity, Commodity and FX Delta Risk
factors). The difference between the CVA computed
with the shifted risk factor with respect to the cur-
rent CVA has then to be scaled for the bump applied.
Banks can apply smaller shifts to risk factors if do-
ing so they are more consistent with internal risk
management calculations.

Vega sensitivity has to be calculated for all the
volatilities used in the exposure calculation model,
both for volatilities used in the generation of risk
factor paths and the ones used in the pricing mod-
els. Vega sensitivities have always to be calculated,
regardless of whether or not the portfolio includes
some options. The formula is similar to Delta’s one:
a shift of 100bp has to be applied simultaneously to
all the volatilities and also here the difference in the
CVA has to be rescaled for the shift applied.

The smaller number of sensitivities required and
the reduced granularity of risk factors (both in terms
of buckets and vertices) is therefore balanced with
a higher computational burden. In particular, stan-
dard bump and run techniques may reveal extremely
expensive in the CVA context. Even though precise
bumps are prescribed in the sensitivity definition,
BCBS states that a bank may use smaller values of
risk factors shifts if doing so is consistent with in-
ternal risk management calculations: this opens the
possibility to use alternative methodologies aimed
at avoiding the iteration of multiple MC simulations
of EPE computations. The most popular method at
this regard is AAD (Adjoint Algorithmic Differentia-
tion) which can lead to impressive gains in terms of
computational time. The drawback is that the risk ar-
chitecture would typically need strong enhancements
in order to handle these kinds of techniques.

SIMM

SIMM regulation requires the calculation of Delta,
Vega, Curvature and Base Correlation sensitivities.

Delta Risk is the difference of the shocked market
value and the current one (as in FRTB-SBM frame-
work): but shocks can be upward, downward or
central of 1bp (for Interest Rate and Credit product
asset classes) or of 100bp (for Equity, Commodity and
FX product classes); if banks use one of those three
shocks, the resulting difference is not scaled for the
applied bump. Financial institutions can also go for
an alternative option, that consist in using a reduced
bump with a rescaling of the resulting difference.

Vega Risk factor calculation is similar to Delta
one, with the only difference that the bump will be
applied to the implied volatility of the instrument.
Upward, downward, central or reduced shocks are
allowed here too.

Curvature risk charge takes into consideration
the non-linear exposure to implied volatility changes
(therefore it has a different meaning with respect
to the Curvature defined in FRTB-SBM framework,
which is focused on non-linear exposure to underly-
ing changes as a stress scenario). As a consequence,
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Risk 
Type

SIMM FRTB-SBM SA-CVA

Delta Metrics

Interest 
Rate

• Additive bump 1bp
• Forward, backward, 

central, smaller shock 
difference

• Rescale for bump only in 
smaller shock difference

• Additive bump 1bp
• Only forward difference
• Rescale for bump

• Additive bump 1bp or 
less

• Absolute difference
• Rescale for bump

Credit

• Additive bump 1bp
• Forward, backward, 

central, smaller shock 
difference

• Rescale for bump only in 
smaller shock difference

• Additive bump 1bp
• Only forward difference
• Rescale for bump

• Additive bump 1bp or 
less

• Absolute difference
• Rescale for bump

Equity

• Factor bump 1bp
• Forward, backward, 

central, smaller shock 
difference

• Rescale for bump only in 
smaller shock difference

• Equity spot
‐ Factor bump 1%
‐ Only forward 

difference
‐ Rescale for bump

• Equity repo rate
‐ Additive bump 1bp
‐ Only forward 

difference
‐ Rescale for bump

• Factor bump 1% or less
• Absolute difference
• Rescale for bump

Commodity

• Factor bump 1bp
• Forward, backward, 

central, smaller shock 
difference

• Rescale for bump only in 
smaller shock difference

• Factor bump 1%
• Only forward difference
• Rescale for bump

• Factor bump 1% or less
• Absolute difference
• Rescale for bump

Forex

• Factor bump 1bp
• Forward, backward, 

central, smaller shock 
difference

• Rescale for bump only in 
smaller shock difference

• Factor bump 1%
• Only forward difference
• Rescale for bump

• Factor bump 1% or less
• Absolute difference
• Rescale for bump

Vega Metrics

All

• Methodology and bump 
given

• Methodology and bump 
given

• Risk factors and option 
volatilities must be 
bumped.

• No Vega for counterparty 
credit spreads

Curvature Metrics

All

• Based on volatility • Based on stress scenarios 
of risk factor and removal 
of delta component

• No Curvature

TABLE 2: In this figure we compare the most important differences in the methods for calculating net sensitivities for the
three frameworks
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TABLE 3: In this table we highlight the major differences in the aggregation workflow across the three regulations

sensitivities calculation is based on the Vega risk fac-
tors.

Base Correlation is the difference between the
market value of the instrument and the market
value of the instrument where the Base Correlation
curve/surface of the risk factor - a given credit index
family - is bumped of an upward factor of 100bp.
This metric has to be calculated only for Credit Qual-
ifying Risk Class.

Banks, in case of the calculation of Interest Rate
Delta sensitivities, can choose between the following
options:

• Upward

sx = V(x + 1bp)−V(x)

• Downward

sx = V(x)−V(x− 1bp)

• Central

sx = V(x + 0.5bp)−V(x− 0.5bp)

• Reduced scaled

sx =
V(x + ε1bp)−V(x)

ε

where:

• sx is the sensitivity to the risk factor x;

• V(x) is the market value of the instrument,
given the value of the risk factor x;

• ε is a scaling factor, 0 < |ε| < 1.

This choice is not present in the two other frame-
works, where only upward shifts are allowed. Banks
should make a deep study of the impact on the fi-
nal capital requirement given by the use of different
sensitivity formulae. In fact, option-based deriva-
tives may have different sensitivities if an upward or
downward shift is applied, due to the non linearity

of their payoffs and the moneyness of the instrument
will play a crucial impact on the choice of the most
convenient formula to be used.

Metrics Aggregation

For all the three regulations, the third phase is based
on the aggregation of the sensitivities according to
predefined rules. The three frameworks share the
same procedure, the only difference arise in the pre-
scribed values of correlation matrices, in the risk
weights and in other parameters (i.e. concentration
factors, historical volatility ratios, etc.) used in the
aggregation of the exposures. As a common feature,
by using correlation matrices for the aggregation of
sensitivities, some hedging benefits are recognized
in the calculation of the final Capital Requirement.
An important peculiarity that characterizes SA-CVA
is that, at the end of the metrics aggregations, the
capital calculated has to be multiplied by a factor of
1.25 in order to compensate for the lower degree of
granularity in the risk factor identification and the
fact that only first order derivatives are taken into
consideration. Table 3 recaps the differences among
the three workflows with respect to the number of ag-
gregations prescribed by the regulator and the other
risks that have to be taken into consideration.

Conclusions

In conclusion, the implementation of these regula-
tions will force banks which still don’t have in place
a structured Risk workflow to handle challenges in
order to be compliant within the deadline of 2023.

In our opinion the most important challenge will
come from the sensitivities calculation, especially for
SA-CVA because the CCR chain is usually less de-
veloped with respect to the market risk one due to
the recent major focus on this topic by supervisory
authorities.
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Taking into account all the synergies that arise
from the implementation of the regulations (i.e. com-
mon workflow, risk factors and metadata) a bank
should be able to enhance the actual Risk engine
with a leaner process or to create a new one exploit-
ing all the common features in the regulations and to
avoid any duplication of procedures.
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FRTB Review:
Main interventions

aaaa

Nicola Giancaspro*

T his paper provides a summary on the main innovations about the Fundamental Review of the Trading Book, the
new regulatory capital requirements for Market Risk. In particular, the author focuses on the modifications of
the standards introduced by the Basel Committee on Banking Supervision in January 2019, highlighting the

amendments with respect to the 2016 version and providing a qualitative assessment on each kind of intervention.

Introduced by the Basel Committee on Banking
Supervision (BCBS) in January 2016 [3], the Fun-
damental Review of the Trading Book (FRTB)

represents for sure the most ambitious and challeng-
ing attempt to get a more risk-sensitive and consistent
regulatory framework for market risk capital require-
ments.

FRTB rules have been subject to several discus-
sions during the last two years, mainly due to the
innovative framework they design with respect to
the current Basel II and the related implementation
challenges. The discussions involved both the indus-
try and the regulatory bodies and led to a revised
formulation of the 2016 standards at the beginning
of 2019 [2].

After a brief overview on the most relevant mile-
stones of these discussions and the FRTB general
framework, we will focus on the main modifications
introduced in 2019 by the BCBS, comparing them
with respect to the 2016 first official version of the
standards. The interventions will be analysed in
terms of both scope of application and methodology.

The paper describes these interventions by a qual-
itative point of view and has the main purpose to
inform the audience on the revision of the standards
formalised by BCBS in January 2019; no quantitative
impacts will be reported or discussed.

Just for sake of completeness, in the paper we
will refer to:

• "2016 standards" or "2016 version" meaning the
[3] (January 2016);

• "2019 standards" or "2019 version" meaning the
[2] (January 2019). 2

In addition we identify the key points of the final
draft Regulatory Technical Standards (RTS) on the

new Internal Model Approach (IMA) under the FRTB
released by EBA on 27 March 2020 [7]. These tech-
nical standards conclude the first phase of the EBA
road-map finalized to ensuring the smooth imple-
mentation of the new approaches towards the imple-
mentation of the market and counterparty credit risk
frameworks in the EU. Lastly, we briefly get through
the EBA consultation on guidelines for data input in
Expected Shortfall under IMA [6].

Main Milestones

In January 2016 the BCBS completed the first official
version of the FRTB standards, with the main purpose
of introducing a new and more robust framework for
market risk capital requirements.

Drawing on the experience of "what went wrong"
in the build-up to the crisis, the 2016 standards can
be defined as the most complete and coherent regula-
tory framework for market risk up to this time, with
a transition path initially planned until 2019 in order
to replace the current Basel II rules.

Starting from 2016 several QIS and analyses have
been conducted by both the industry and the regula-
tors, in an attempt to highlight potential drawbacks
of the new standards and suggest alternative solu-
tions. One point has been clear to the industry: FRTB
imposes a new paradigm for market risk capital re-
quirements, more risk-sensitive, and introduces con-
cepts such as modellability of risk factors and liquidity
risks.

In December 2017 it has been announced an ex-
tension of the framework’s implementation from the
original 1 January 2019 date to 1 January 2022, in

*This article was written in collaboration with Marco Carandina and Nicola Giancaspro, who at the time were working for Iason
Consulting.

2On February 25th 2019 BCBS published a corrected version of the document just to address typos in the standards, no
substantial changes have been applied w.r.t the January version.
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line with the general transition phase of the reformed
Basel III framework.

In March 2018, the BCBS published a consulta-
tive document to suggest improvements to the 2016
standards [4] in order to address the issues identified
theretofore.

The brand-new FRTB standards, published on
January, 14th 2019 [2], supersedes the 2016 version,
formalizing de facto most of the enhancements dis-
cussed during the previous two years. In 27 March
2020 Governors and Heads of Supervision announce
deferral of Basel III implementation to increase oper-
ational capacity of banks and supervisors to respond
to COVID-19. The revised implementation date for
FRTB framework shifts from 1 January 2022 to 1 Jan-
uary 2023.
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FIGURE 5: FRTB Framework - SA

Brief Overview of the
Framework

Since the 2016 version the FRTB framework is made
up of two main components:

1. The Standardised Approach (SA);

2. The Internal Models Approach (IMA).

and defines clearly boundary between the trading
book and the banking book,to avoid regulatory ar-
bitrage in the application scope for capital charges.

FRTB introduces revised market risk measure ap-
proach and calibration in order to better capture the
tail, the liquidity risk and the impacts of financial stress.
It also entails a closer relationship between the SA
and the IMA: in particular, the former has to be a
reliable fall-back option in case of non-IMA eligibility.

To obtain the Pillar I capital requirement in the
SA, the most relevant component is the Sensitivity
Based Method (SBM), a more riskâsensitive approach
in order to give a credible fall-back for trading desks
not eligible for IMA and an appropriate standard for
banks that do not implement an internal model. The
SBM specifies:

• The risk weights that should be applied to the
sensitivities for each of the prescribed list of
risk factors3;

• The approach that banks should use to aggre-
gate the risk factor-level valuation changes into
an aggregate amount that is the basis of the
capital requirement4.

The second component of the SA is the Default Risk
Charge (DRC), intended to capture jump-to-default
(JTD) risk that may not be captured by credit spread
shocks under the SBM. The third component of the
SA is the Residual Risk Add-On (RRAO): it has to be
calculated for all instruments bearing residual risk
separately and in addition to other components of the
capital requirement under the SA. The final capital

charge under the SA valuation is given by the sum
of the three components described above, as showed
in Figure 5.

The IMA set out in the 2016 standards featured
a number of enhancements relative to the Basel II
framework, including:

• A new risk metric (Expected Shortfall or ES) to
replace VaR and stressed-VaR and overcome
their main drawbacks;

• Enhanced requirements for approval to use
models, including the introduction of a profit
and loss attribution back-testing (PLA test) for
risk factors eligibility purposes;

• More coherent and comprehensive methods
to measure risk, including the introduction of
distinct capital requirements for non-modellable
risk factors (NMRFs).

As showed in Figure 6, IMA components for Pillar
I capital charges are three: Expected Shortfall cal-
culations, NMRF capital charges, DRC (to consider
default events in market risk and replace the current
Incremental Risk Charge introduced by Basel II.5).

The 2019 version enhances and reinforces the
2016 standards by recognizing most of the modifica-
tions discussed during the last 2 years. For sake of
simplicity, we can sum up the kinds of interventions
in two macro-families:

• Interventions on scope: all those modifica-
tions that affect the scope of application of
the new market risk capital requirements;

• Interventions on methodology: all those mod-
ification that affect the rules for capital charges
calculations in both standardised and internal
model approaches.

In Figure 7 we provide a summary of the interven-
tions formalized in 2019 version that we will discuss
in the next section.

In addition to a brief description of each modifi-
cation, we also provide a qualitative assessment on

3Banks multiply their sensitivities to risk factors by these risk weights to estimate the change, on a risk factor by risk
factor basis, in the value of their trading book portfolio.

4A set of formulae is prescribed that uses defined correlation assumptions to provide diversification benefit across risk
factors.
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FIGURE 6: FRTB Framework - IMA

the relevance of the intervention in terms of potential
impact on bank’s capital charges or risk framework.
We can consider three levels of relevance:

• Low: the intervention could have a low or neg-
ligible impact on the risk infrastructure and/or
the capital charge level of the bank;

• Medium: the intervention could have a more
relevant impact in some aspects of the risk
infrastructure and/or in the level of capital
requirement of the bank;

• High: the intervention will have an impact in
the risk framework and/or the capital charge
level of the bank.

Clearly in this assessment relevance is evaluated by
a qualitative point of view and the judgment can be
extremely subjective, dependent on several factors,
including the complexity of a bank risk framework,
the size of its trading book, etc.

Interventions on Scope

The 2016 standards left some points unclear; if we
focus exclusively on issues related to the scope of ap-
plication of the standards, two key points have been
revised by BCBS in the 2019 version:

• Boundaries between Trading and Banking
Books;

• Treatment of specific cases/positions.

Trading versus Banking Book Boundaries

FRTB implies more defined boundaries between the
Trading Book and the Banking Book to avoid regula-
tory arbitrage. The demarcation should discourage
banks from shifting their portfolio from one book
to another to provide the most favourable capital
outcome.

The 2016 standards definition of the boundary
between the trading book and the banking book spec-
ified types of financial instruments that must be in
the banking book and similar instruments that must
be in the trading book. It also specified financial

instruments that are expected to be in a particular
book but could be designated to a different book
with supervisory approval. This additional detail,
not present in the Basel II framework, was intended
to promote consistent implementation of the boundary,
and limit the ability of banks to arbitrage capital require-
ments by choosing, without restriction, to which book they
designate instruments. We can find the same definition
in the 2019 standards.

The BCBS has identified that in some cases finan-
cial instruments can be both in the list of instruments
that must be in a particular book, and in the list that
are expected to be in the other book. In order to clar-
ify which requirements should take precedence, the
BCBS introduced amendments to this part of the 2016
standards to indicate the approach in these situations.

The proposed revision also clarify under
what conditions equity investments in funds (e.g.
exchange-traded funds or real estate holdings) can be
included in the trading book. Now banks may assign
to the trading book funds: (i) for which daily price
quotes are available; (ii) which track a non-leveraged
benchmark; and (iii) which demonstrate a tracking
difference, ignoring fees and commissions, for which
the absolute value is less than 1%.

This kind of intervention is highly relevant for all
banks, since it affects the scope of application of the
standards and discourage any attempt of regulatory
arbitrage. Banks may face higher capital charges as
transferring assets between the trading and banking
books becomes more difficult.

Treatment of Specific Cases/Positions

The 2019 standards clarify a series of cases in the
treatment of specific positions (e.g. Fx risk) and of
internal risk transfers, i.e. the cases in which a banking
book position is hedge by a trading book instrument.

In particular, clarifications are focused on:

• Internal risk transfers of credit and equity risks
from banking to trading books;

• Internal risk transfers of general interest rate risk
from banking to trading books;
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FIGURE 7: Summary of the 2019 interventions and their relevance in terms of potential impact

• Internal risk transfers within the scope of appli-
cation of the market risk capital requirements,
e.g Fx and commodity risks in the banking book
will generally receive regulatory capital recog-
nition;

• Eligible hedges for the CVA capital requirements,
e.g. eligible external hedges included in the
CVA capital charges must be removed from
the market risk capital requirements, to avoid
double counting and be consistent with the
new SA-CVA introduced in December 2017 by
the BCBS [1].

These interventions may have a medium impact on
banks’ risk charge calculations: the relevance of the
impact increases with the complexity of the trading
book in terms of size and products traded.

Interventions on Methodology

For sake of clarity, we have divided the interventions
on SA by those on IMA.

Standardised Approach

Treatment of Liquid Currency Pairs

In the 2016 version both the standardized approach
and the internal models approach did not recognise
that it is possible to combine two liquid currency
pairs to create a new, triangulated pair that, by be-
ing the result of combining two liquid instruments,
would also be liquid. So, some liquid FX currency
pairs may be subject to capital requirements that are
not commensurate with their risk. The issue has been
clarified in the 2019 document and it is relevant be-
cause certain specified currency pairs are designated
to be sufficiently liquid to warrant lower associated
capital requirements.

The 2016 version of the SA required banks to de-
fine FX exposures relative to their reporting currency.
This reflected the reality that a bank’s FX risk stems
from movements in other currencies relative to that
which it uses for reporting purposes. However, the
BCBS has observed that, in the specific situation of
banks holding FX options where neither of the under-
lying currencies is the bank’s reporting currency, the
approach to calculate curvature risk capital require-
ments may lead to double-counting.

For example, if a EUR-reporting bank writes an
option on the GBP/USD exchange rate, the bank is
considered to have two separate FX risk exposures â a
GBP/EUR exposure and a USD/EUR exposure. The
bank calculates curvature risk capital requirements
based on two shocks: one where GBP is shocked rel-
ative to EUR, and one where USD is shocked relative
to EUR.

The issue has been solved in 2019 standards [[2],
p. 31]:
"[. . . ] The FX delta risk factors are all the exchange rates
between the currency in which an instrument is denomi-
nated and the reporting currency. For transactions that
reference an exchange rate between a pair of non-reporting
currencies, the FX delta risk factors are all the exchange
rates between:

(i) The reporting currency and

(ii) Both the currency in which an instrument is denom-
inated and any other currencies referenced by the
instrument.

[. . . ]"
There is still the possibility for banks, under su-

pervisory approval, to alternatively calculate FX risk
with a base currency instead of the reporting currency.
The result calculated relative to the base currency is
converted to the capital requirements in the reporting
currency using the spot reporting/base exchange rate
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reflecting the risk between the base currency and the
reporting currency. Of course also the curvature FX
definition has been modified with the inclusion of
the new version of the FX delta risk factors defined
above.

Recognition of Diversification Benefits in Correla-
tion Scenarios

In 2016 standards, improved risk sensitivity with
respect to Basel II is largely due to a better recogni-
tion of diversification benefits across banks’ trading
portfolios. These diversification benefits come from
the use of prescribed correlations in the aggregation
of risk factor-level losses to calculate banks’ capital
requirements.

The 2016 standards requires banks to calculate
capital requirements for each risk class with three
different scenarios:

• With correlation assumptions as prescribed
in the standard (the "medium correlations" sce-
nario);

• With all correlations scaled upwards by 25%
(the "high correlations" scenario);

• With all correlations scaled downwards by 25%
(the "low correlations" scenario).

In the third case, the "low correlations" scenario
can produce correlations that are more conservative
than empirical data would support. Therefore in the
2019 version, under the "low correlations" scenario, the
correlation parameters ρkl and γbc are replaced by:

ρlow
kl = max(2ρkl − 100%; 75%ρkl)

γlow
bc = max(2γbc − 100%; 75%γbc)

Also in this case, the intervention could be relevant
for banks, especially for those banks which entirely
rely on SA for capital charge calculations.

Revision of Bucketing Structure, Risk Weights and
Curvature Calculation for SBM

In the 2016 version of SBM, net sensitivities for each
Risk Charge are divided into 7 Risk Classes and
grouped into buckets by common features. Risk
Classes are the already commonly known asset
classes and, according to FRTB naming convention,
they can be divided into:

• General Interest Rate Risk (GIRR);

• Credit Spread Risk for non-securitization (CSR
non-sec);

• Credit Spread Risk for securitization (CSR sec);

• Credit Spread Risk for securitization and cor-
relation trading portfolio (CSR sec CTP);

• Equity Risk;

• Commodity Risk;

• FX Risk.

The 2019 version revised in part the bucketing
structure for some risk classes, in particular:

• For delta CSR non-sec introduces two more
buckets for aggregation, specifically for Invest-
ment Grade (IG) indices and High Yield (HY)
indices; moreover, the risk weight of the buck-
ets for IG covered bond and HY Sovereigns has
been reduced.

• Two more Equity risk buckets have been added
for large market cap, advanced equity indices (non-
sector specific) and other equity indices (non-sector
specific); consequently, new rules for aggregat-
ing the correlations and delta equity risk posi-
tions have been introduced.

• On Fx risk side, the BCBS reduced the unique
relative risk weight by half (from 30% to 15%)
for all the FX sensitivities to ensure that the
overall level of capital requirements resulting
from the revised standardised approach re-
mains broadly consistent with the BCBS’s orig-
inal expectation.

Considering the delta risk weights in the SBM, the
2019 version introduces less conservative weights to
each tenor for risk-free yield curves as reported in
Figure 8.

Also the risk weight for the inflation risk factor
and for the cross-currency basis has been reduced at
1.6% (2.25% in 2016 version).

With this modification on Risk Weights, probably
the BCBS is recognizing evidences highlighted by the
industry on the over-conservatism of the previous
RW levels; these new set of values will probably have
a relief effect on most aggregated risk capital charges
and given the extended nature of the interventions,
impacts could be relevant for banks.

In the 2019 version there are also more details on
calculation for net curvature risk capital charges and for
aggregating curvature risk positions.

Treatment of Index Instruments

The 2019 version focuses deeply on the treatment
of index instrument, multi-underlying options, eq-
uity investments in funds and Vega risk for multi-
underlying instruments.

In particular, the BCBS gives a fundamental role
to the look-through approach to analyse the constituents
and it states that the sensitivities inputs used for delta
and curvature risk calculations must be consistent.

Finally, in the 2019 version there are more cases
of index instruments which are exposed to exotic
underlying exposures and other residual risks; these
instruments are subjected to the RRAO.

We do not expect relevant impacts due to these
interventions.
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FIGURE 8: Comparison of risk weights by tenor between 2016 and 2019 standards.

Simplified Approach for Market Risk

In June 2017, the BCBS published a consultative doc-
ument which proposed two simplified alternatives for
standardised approach:

• A reduced form of the January 2016 SBM (re-
moval of Vega and Curvature risks capital re-
quirements; simplification in terms of risk fac-
tors granularity and correlation scenarios);

• A recalibrated version of the Basel II.5 stan-
dardised approach.

This proposal was an attempt to facilitate the
adoption of the market risk standard also for non-
sophisticated banks.

The 2019 standards formalized the possibility to
adopt a simplified version of the SBM under certain
specific conditions, choosing de facto the second al-
ternative.

For those banks that match eligibility conditions,
the current Basel II.5 standardised approach will be
retained as a simplified alternative to the revised
standardised approach, subject to the application of
specified scalars to ensure a sufficiently conservative
calibration of capital requirements. The scalars per
risk class are set as reported in Figure 9.

The capital requirement arising from the simpli-
fied standardised approach is the simple sum of the
re-calibrated capital requirements arising from each
of the four risk classes (interest rate risk, equity risk,
FX risk and commodity risk).

Several institutions, including EBA [5] have re-
iterated in the last years their preference for a re-
calibrated version of the current Basel II standardised
approach as simplified alternative to SBM. The point
is both reasonable and relevant, especially for non-
complex banks:

• The main purpose of introducing a simplified
version of the SBM is to reduce the imple-
mentation burden of moving towards a risk-
sensitivity framework to those banks with low-
volumes and complexity in their trading books;

• By an IT point of view, the first alternative ini-
tially proposed by BCBS would imply in any
case the implementation of a new framework
for many small-medium sized banks, with no
substantial difference to the implementation of
the FRTB-SBM at all.

With the 2019 version of new market risk standards,
also the BCBS have recognized the relevance of this
point.

Internal Models Approach

In 2019 BCBS didn’t change the overall structure of
the IMA framework, but introduce targeted changes
on: P&L attribution test (PLA Test) and Non-modellable
risk factors (NMRFs).

In March 2020 EBA published the final draft cov-
ering key areas of FRTB [7], in which it clarifies and
sets out information on:

• Back-testing and PLA requirements;

• Criteria for assessing the modellability of risk fac-
tors;

• Liquidity horizons for the IMA.

Backtesting Programme and PLA Test

Both backtesting programme and PLA are way to
assess if a model produces reliable capital require-
ments.

Regulatory back-testing programme compares
the model generated risk metric at a given confidence
level with the subsequent business day’s realised
trading actual and hypothetical PLs and should be
performed for two different purposes, at two differ-
ent levels:

1. Each trading desk in the scope of the IMA ap-
proval must, on an ongoing basis, meet back-
testing requirements for being eligible to be
capitalised under the IMA (trading desk level).
The test is performed separately for each desk.

2. All desks capitalised under the IMA are subject
to a regulatory back-testing on a portfolio of
all positions attributed to these trading desks.
Back-testing in this case is performed at a top-
of-the-house (ToH) level, with the objective of
defining an addend (on the multiplication fac-
tor) aimed at also ensuring adequate capital
requirements for institutions with low perform-
ing risk models.

The BCBS introduced the PLA test to get an un-
biased tool in order to assess quantitatively if the
models used by banks to calculate market risk capital
requirements capture all the material risks properly.

Some risks may be missing from the risk manage-
ment modelling procedures due to risk factors that
are not included in the model or simplifications in
the approaches to valuation. PLA is a useful process
to ensure that the models provide a reliable measure
of potential losses over time.
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FIGURE 9: Factor for capital requirements

This means that banks should make the results as
well as the underlying inputs to their expected short-
fall calculations and the details of the P&L attribu-
tion exercise available to their supervisory authorities
and/or external auditors on request.

The PLA test specified in both 2016 and 2019
standards compares historical time series of two mea-
sures of daily P&L for each trading desk for which a
bank intends to use internal models:

• "Hypothetical P&L" (HPL): the P&L, as cal-
culated by the bank’s systems, produced by
revaluing the positions held at the end of the
current day;

• "Risk-theoretical P&L" (RTPL): the P&L that is
produced when only the risk factors in the
bank’s internal risk management model, and
the valuation techniques used in that model,
are included.

The test is intended to be a benchmark by which su-
pervisors can assess the appropriateness of a bank’s
use of a model, with a trading desk being required to
use the standardised approach for market risk in the
event that it fails to meet the PLA test’s requirements.

The performance of the PLA test metrics as origi-
nally specified in the 2016 version showed concerns
over the metrics’ combined abilities to appropriately
identify models that demonstrate deficiencies for the
purposes of determining capital requirements.

Thus the 2019 version clarifies the frequency at
which the test is to be conducted and the length of
the time series to be used and the design of the test
metrics themselves.

Moreover, the 2016 standards specified that trad-
ing desks that fail the PLA test would become in-
eligible to use the IMA and thereby be subject to
capital requirements based on the SA, although the
automatic consequence of an immediate fallback can
contribute to significant volatility in the capital re-
quirements for a given trading desk.

To address concerns over volatility in capital re-
quirements, a traffic light approach based on the
outcome of the metrics of PLA test performance has
been introduced in the 2019 version.

Trading desks in the "green zone" are those that
pass the PLA test, whereas those in the "red zone"
are those that have failed the PLA test and must fall
back to use of the standardised approach. Trading
desks in the "amber zone" are those that have not met

the full requirements of the PLA test, but that have
not performed so poorly as to necessitate immediate
fallback to the SA.

In [7] EBA clarifies which test metrics have to be
applied to ensure that theoretical changes are suffi-
ciently close to hypothetical changes. These metrics
are not particularly sensitive to outliers and are based
on the most recent 250 observations of the RTPL and
HPL of the trading desk. Additional differences may
arise as the result of misalignments in input data
used for determining the values of HPL and RTPL.
To avoid issues resulting from such differences, in-
stitutions are allowed to align the data used in the
RTPL with those used in the HPL as long as specific
conditions are met. The two metrics are:

• Spearman Correlation Metric: it assesses the
correlation between the RTPL and the HPL;

• Kolmogorov-Smirnov Test Metric: it assesses
the similarity of the distribution of the RTPL
and the HPL.

Based on the results of these metrics a trading desk
can be allocated in the aforementioned red, orange,
yellow or green zone.

Given the importance of Backtesting and PLA test
to determine IMA eligibility or not, we consider these
interventions as highly relevant for all the significant
financial institutions with approved internal models
for market risk.

Eligibility of Risk Factors

The BCBS introduced an important topic for eligibil-
ity of risk factors: a bank must determine which risk
factors within its trading desks that have received
approval to use the IMA are eligible to be included in
the bank’s internal ES model for regulatory purposes.

For a risk factor to be classified as modellable by
a bank, a necessary condition is that it passes the
risk factor eligibility test (RFET). This test requires
identification of a sufficient number (at least 24) of
"real price observations" that are representative of the
risk factor over the previous 12 months, with no more
than a one-month gap between any two observations.

The BCBS intended this requirement to provide
assurance that the risk factors are sufficiently liquid
and observable to be amenable to modelling. In the
event that a given risk factor does not satisfy the
RFET, it is classified as a non-modellable risk factor
(NMRF), and has to be excluded from the bank’s
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expected shortfall (ES) calculations, being subject to
capital requirements determined by means of a stress
scenario.

In the 2016 version the standards were not suf-
ficiently clear regarding the meaning of real price
observations and the requirements for banks’ use of
data to calibrate internal models. The 2016 standards
required real price observations to be "representative"
of the risk factors which are subject to the RFET. This
is because risk factors for a financial instrument often
do not correspond directly to observable transactions
in the market

Thus the BCBS gives clarifications to the RFET
in the 2019 standards and a number of principles to
inform assessments of the data quality that banks use
to calibrate their internal models. The quantitative
conditions for a risk factor to be eligible for mod-
elling have been amended to include risk factors that
have sufficient liquidity but may experience extended
periods during which there is limited trading.

The calculation of the stressed loss for each
NMRF has been simplified to reduce operational bur-
den. The 2016 standards required banks to identify
a separate stress period for each NMRF for the cal-
culation of stressed loss, while the 2019 standards
allows banks to use a common stress period for all
risk factors relevant to a particular risk class (e.g. all
interest rate risk factors). The period, over which the
loss should be calculated, has been amended to be
the same as the liquidity horizon specified for the ES
measure, with a floor of 20 days.

In [7] EBA specifies that both of the following
requirements must be satisfied for the assessment of
risk factor modellability under RFET:

• Price has to be verifiable. While a sufficient
quantity of market data should be available for
a risk factor to be included in the ES model, it
is also of great importance that the gathered
market data are of sufficient quality. In order to
comply with those goals, the EBA proposes to
allow only verifiable prices in the assessment.

• Verifiable prices must be considered repre-
sentative for risk factors. In some cases, the
mapping of transactions to risk factors is a one-
to-one relationship. In other cases, the price
of a transaction or quote is a function of that
risk factor and potentially other risk factors. A
verifiable price is representative only if there
is a close relationship between the risk factor
and the verifiable price and if the institution
is capable of extracting the value of the risk
factor from the value of the verifiable price.

In line with international regulatory standards, in
[7] EBA specifies that the modellability assessment
should be applied by institutions on a quarterly basis.
In addition, in order to ensure consistency with the
other parts of the FRTB framework included in CRR2,
it has been specified that the 12-month period should
always terminate at the previous reporting date. An

example of modellability assessment period is shown
in Figure 10.

The methodology of the modellability assessment
for the identification of risk factors that are eligible
for inclusion in the ES model is in line with the work
of BCBS. In [7] EBA maintains the same criteria of
its RTS released on June 2019. In detail, on quarterly
basis:

• The institution has identified at least 24 verifi-
able prices that are representative for the risk
factor over the preceding 12-month period;

• There must be no 90-day period with less than
four verifiable prices that are representative
for the risk factor over the preceding 12-month
period.

If non of the above can be satisfied then the following
applies:

• At least 100 verifiable prices that are represen-
tative for the risk factor over the preceding 12-
month period.

Interventions on risk factors eligibility can be
considered as relevant by both regulatory and risk
management point of view, and may have a signif-
icant impact on capital charges calculations within
the IMA.

Liquidity Horizons

One of the improvements to the new market risk stan-
dards is the incorporation of the market illiquidity
risk. In particular, the requirements for reporting dif-
ferent liquidity horizons have been introduced both
in the standardized approach (SA) and in the internal
model approach (IMA) with the aim of mitigating the
risk of a sudden and serious loss in the asset markets.
As stated by Article 325bd in [16]:

Institutions shall map each risk factor of
positions assigned to the trading desks for
which they have been granted permission as
referred to in Article 325az(2), or for which
they are in the process of being granted such
permission, to one of the broad categories of
risk factors listed in Table 2 and to one of the
broad sub-categories of risk factors listed in
that Table.

Thus, the mapping risk factors to risk factor cate-
gories and subcategories is a key step in the assign-
ment of a liquidity horizon to each risk factor for
the purpose of scaling the calculated capital require-
ments based on the risk of illiquidity of the given risk
factor of a position.

The general methodology for mapping of risk fac-
tors presented by EBA in [7] requires that institutions
shall map risk factors in accordance to:

• The most appropriate broad risk factor cate-
gory;

• The most appropriate broad risk factor sub-
category under the broad risk factor category
identified in accordance with previous.
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FIGURE 10: Generic example of modellability assessment time period.

If the risk factor does not correspond to any broad
risk factor category, they shall map that risk factor
to the broad risk factor category ’commodity’ and to
the broad risk factor subcategory ’other types’ under
the ’commodity’ broad risk factor category with a
liquidity horizon of 120 days. In order to clarify the
uncertainty around the categorization of some risk
factors, in [7] EBA specifies that the liquidity horizon
for equity large capitalization repo and dividend risk
factors is 20 days while all other equity repo and div-
idend risk factors are subject to a liquidity horizon of
60 days. Furthermore, for mono-currency and cross-
currency basis risk, liquidity horizons of 10 days and
20 days for interest rate most liquid currencies and
other currencies, respectively, are applied. Lastly, the
liquidity horizon for inflation risk factors should be
consistent with the liquidity horizons for interest rate
risk factors for a given currency.

Moreover institutions may determine the liquid-
ity horizon of a risk factor modelling an index by
first performing a weighted average of the liquidity
horizons of the index’s components and then choos-
ing the liquidity horizon (out of 10, 20, 40, 60 or
120 days) that is greater or equal to the computed
weighted average. Alternatively, institutions can use
the general mapping methodology to map the risk
factor modelling the index to the relevant category.

Data Inputs for Expected Shortfall Calculation

Once the set of modellable risk factor has been de-
termined, institutions should choose the most appro-
priate data inputs for each of those modellable risk
factors in order to compute their ES risk measure.
One of the three purposes of the IMA is to capture
market risks taking into account tail risks through the
expected shortfall risk measure which which deter-
mines capital requirements for those risk factors with
a sufficient amount of available observable market
data.

In accordance with Article 325bh(3) of the CRR,
in [6] EBA has developed assessment criteria for the
use of the data inputs in the ES model referred to in
Article 325bc of the CRR. Those criteria are related to
the data inputs that should be:

• Accurate;

• Appropriate;

• Complete and consistent;

• Frequently updated.

In the consultation launched in November 2020
[6] EBA clarifies the conditions to be met by the data
related to modellable risk factors and provide specific
provision to treat missing or inconsisten data inputs.

Conclusions

The amended version of the minimum capital require-
ments for market risk issued by the BCBS in January
2019 aims at clarifying some issues emerged since
the publication of the 2016 standards.

In a snapshot, the 2019 version recognizes most of
the changes proposed by the Committee itself in the
consultation paper of March 2018 [4]; these changes
mainly address:

• A general improvement of the FRTB’s mecha-
nism;

• A mitigation of potentially adverse impacts;

• Most of the issues with the FRTB’s initial cali-
bration, particularly for the SA.

In terms of interventions on scope, refined rules
on boundaries restrictions for transfers between the
trading and banking books will make more difficult
for banks to exploit regulatory arbitrage and could
generate more conservative impacts on capital re-
quirements. This modification may have significant
impacts on capital requirements for all banks.

In terms of interventions on methodology, the
impacts could be more difficult to evaluate, even by
a pure qualitative point of view. Some modifications
will likely affect in a more significant way those small
and medium-sized banks which mainly rely on stan-
dardised approaches for capital charges computation.
On the other side, for most financial institutions with
approved internal models, the clarifications on PLA
test and RFs eligibility may be more relevant.

On the SA side, in general we expect that the
revision of bucketing, RWs and curvature calcula-
tions will have a relevant impact on capital charges
calculations, as well as the possibility of adopting a
simplified re-calibrated approach instead of the entire
SBM will ease the burden of IT and risk frameworks
implementation for less complex banks.

On the IMA side, in general the better quality of
input data should improve the operational robustness
of the internal models. The PLA test, which intends
to be a detailed and stringent test of P&L capture
by the ES risk model, is for sure the most relevant
intervention since it may require several years of test-
ing and systems development. Without significant
testing and involvement from IT, risk and business
experts, the system may produce results with noise,
either obfuscating model failings or leading to false
rejections due to data or statistical noise. This re-
mains one of the most thorny point to be faced by
banks until 2023.
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New Challenge on SA-CCR:
an Overview on Implementation

Process
aaaa

Lorena Corna Francesco Zorzi

A ll European banks need to comply with the improvements in the calculation of capital requirements introduced
with Basel III. In 2014, the Basel Committee introduced a Standard Approach for Counterparty Credit Risk
(SA-CCR) that is the object of some review by the European Banking Authority and Financial Industry in the

last years. The authors have been focused on the last changes of the SA-CCR framework, highlighting the amendments
introduced and the industry response to the proposed framework. Furthermore, the authors provide an overview of SA-CCR
implementation in a European Bank, highlighting possible critical points in the implementation phase.

IN Basel III reform, we have the Standardised Ap-
proach for measuring Counterparty Credit Risk
Exposures (i.e. SA-CCR) that is a significant de-

velopment designed to replace the Current Exposure
Method (i.e. CEM) and Standardised Method (i.e.
SM) in order to calculate the Exposure At Default (i.e.
EAD). The new standardized approach aims to fulfill
the lacks of previous standard model such as to be
more risk sensitive and to better recognize the mar-
gin and netting effect. The most significant impact
should be on banks which don’t have approval for
Internal Model Method (i.e. IMM), they would rely
entirely on the new proposed standard approach. De-
spite this, the new framework impacts also the Bank’s
with IMM approved due to the fact the SA-CCR will
impact several capital charge measures, as you can
see in Figure 11.

In detail, SA-CCR has an impact on banks with
IMM approval, banks without IMM (NO-IMM) and
also in other measure which aren’t related to IMM
approval.

Banks with Internal Model Method (IMM)

Below you can find the aspects affected by SA-CCR
implementation:

• Counterparty credit exposure calculation. If the
bank has an approved IMM, Basel Committee
stated that “only under exceptional circumstances
or for immaterial exposures can a bank revert to the
standardised approach for counterparty credit risk
for all or part of its exposure” (Article 53.5, [4]).
Regarding Securities Financing Transaction (i.e.
SFT), with the supervisory approval, the bank
can use the VaR models approach.

• Output floor. The Basel Committee defined the
concept of output floor in the last revision of
Basel III [1]. The output floor limits the capital
requirements calculated using internal mod-
els to 72.5% of the risk-weighted asset com-
puted by the standardised approaches (i.e. SA-
CCR).The purpose of output floor is to limit
variability of RWA and enhance the compa-
rability of such a ratio. A Basel Committee
study showed that after Basel III implementa-
tion output floor should represent the greatest
capital burden for 41.4% of European firms (to-
day EU banks aren’t bounded by any output
floor constrain) [2].

• Credit value adjustment capital requirements. The
SA-CCR’s EAD will be used to calculate a port-
folio own funds requirements for CVA risk for
each counterparty with formula provided in
Article 384 of Regulation (EU) N. 575/2013 and
Regulation (EU) N. 648/2012 (also known as
“CRR”).

Banks without Internal Model Method (NO-IMM)

Below you can find the aspects affected by SA-CCR
implementation for bank without IMM approval:

• Counterparty credit exposure calculation. Based
on the transaction typology and the counter-
party, the EAD can be calculated using the
methodologies described in Articles 51.8 and
51.9, [3]).

For exposures arising from Over-the-counter
Derivatives (i.e. OTC), Exchange Traded
Derivatives (i.e. ETD) and Long Settlement
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FIGURE 11: Impact of SA-CCR on capital framework

Transactions (i.e. LST), the EAD is calculated
through SA-CCR methodology.
Instead, for exposures arising from SFT, the
EAD is calculated through the simple approach
or comprehensive approach to the recognition
of collateral.

• Credit value adjustment capital requirements. For
NO-IMM banks will apply the same set of rules
described in above IMM section, the CVA ap-
proach won’t have an Internal Method.

Other Measures

The SA-CCR can also affect other bank measures like
Large Exposures Framework and Leverage Ratio, as
explained below:

• Large exposures frameworks. The Basel Commit-
tee, defining the exposure measure, established
that the EAD of over-the-counter derivatives
of banking and trading books is calculated ac-
cording to SA-CCR framework [9].

• Leverage ratio. The Basel Committee introduced
the mentioned ratio between capital measure
(i.e. Tier 1 capital) and the exposure measure.

Leverage ratio =
Tier 1 Capital

Exposure measure

under the Basel II framework, the ratio denom-
inator is calculated using CEM. With Basel III,
the derivatives exposures will be retrieved by
SA-CCR framework [1]. A Basel Committee
study showed that the leverage ratio was the
most relevant restriction for 59% of European
banks and 25% of US’s banks [2].

SA-CCR Methodology

As discussed in the Annex, the scope of SA-CCR is
given by OTC transactions, ETD and LST but not
by SFTs. Each derivatives transactions should be
mapped in one of the following risk categories lever-
aging on the primary risk driver:

• Commodity;

• Credit;

• Equity;

• Foreign Exchange;

• Interest Rate;

• Other.

Primary risk driver is the most material risk driver
of the transaction and should be assessed using a
three step approach as described in section Mapping
of Derivative Transactions to Risk Categories.

SA-CCR aim is to calculate the EAD with the
following formula:

EAD = α · (RC + PFE) (1)

where α is equal to 1.4 as defined in [10], PFE is
the Potential Future Exposure and RC is the Replacement
Cost.

The PFE measures the potential increase in the
transaction value over a 1-year horizon if the transac-
tion is unmargined or over the Margin Period of Risk
(i.e. MPR) in case of collateralised transactions. PFE
is calculated for each asset class within a netting set
and then aggregated. The formula representing the
PFE is:

PFE = multiplier · AddOnaggregate (2)

where multiplier is defined in [16] with Article
278(3) and the AddOnaggregate is the sum of add-ons
for each asset class, as discussed in the previous SA-
CCR Research Paper in 2018 (available in the Annex).
The RC represents the loss that would occur if a
counterparty were to default and were closed out
of its transactions and is calculated at Netting Set
level. In other words, RC is the Mark-to-Market (i.e.
MtM) exposure with, eventually, margin taken into
account. There is different treatment of RC depend-
ing on whether the netting set is subject to a margin
agreement or not. For an unmargined netting set the
formula is:

RC = max{CMV − NICA; 0}
5CMV means the net market value of all the transactions within a netting set gross of any collateral held or posted where

positive and negative market values are netted in computing the CMV [16].
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with CMV5 representing the Current Market
Value of the netting set and NICA6 representing the
Net Independent Collateral Amount (i.e. initial mar-
gin) associated to the netting set. In this case the RC
represents the net result of immediate close out and
replacement of transactions. For a netting set which
is subject to a margin agreement the formula for RC
is:

RC = max{CMV −VM− NICA;

TH + MTA− NICA; 0}

where CMV and NICA are already defined while
VM7 represents the net Variation Margin received or
posted (including independent amount), TH is the
margin threshold and MTA is the minimum transfer
amount. In this case the RC represents the greatest
exposure that would not trigger a margin call.

SA-CCR Feedback

The proposed SA-CCR framework has been exam-
ined by the entire financial community since its pre-
sentation in 2014. In proposed regulation [16], we can
find some references to EBA’s regulatory technical
standards in order to clarify some critical aspects of
SA-CCR implementation. EBA published a Consul-
tation Paper on 18 December 2017 about some key
aspects of the SA-CCR in order to collect feedbacks
from the financial community and to improve an
harmonised implementation in the EU.

Furthermore, the financial institutions started
with several impact assessment. In detail, the evalua-
tion regards:

• The comparison with available methodologies
(i.e. CEM, SM and IMM);

• The comparison with US implementation.

EBA Review

The framework proposed in 2014 by Basel Commit-
tee has been under review by EBA and the banking
Industry. EBA published in December 2017 a Discus-
sion Paper [15] on following SA-CCR open points:

• A methodology in order to recognize the mate-
rial risk drivers;

• Among several material risk drivers, the
method to identify the most material risk
driver of them;

• A supervisory delta formula for call and put
options consistent with market conditions (i.e.
negative interest rates);

• The approach to determine the position (i.e.
long or short) with respect to the primary risk
driver.

Mapping of Derivative Transactions to Risk Cate-
gories

The mapping procedure is set out in Article 277 [16]
based on the material risk driver of transaction. Due
to the dedicated reference to EBA RTS about the
mapping procedure (Article 277 (6), [16]), in the Final
draft of EBA RTS [14] we have the following mapping
framework based on three steps:

1. For a simple derivatives the mapping can be
established ex-ante (i.e. qualitative approach).
EBA proposed a list of mapping for simple
derivatives (e.g. FX Forward will be included
in foreign exchange class);

2. When the recognition of primary risk factor is
not straightforward, the materiality of primary
risk driver can be identified by a quantitative
approach ( i.e. sensitivities, for example FRTB-
SBA greeks, of the transaction);

3. If the result of above methodologies cannot
identify one primary risk factor, EBA would
use a fallback procedure that consist in the as-
signment of transaction to each of the risk cate-
gories of all risk drivers, regardless of whether
they are material or not.

The discussion results has been collected in the
final draft of Regulatory Technical Standards [14]
published in December 2019. In detail with “sensi-
tivities” EBA refers to FRTB sensitivities due to the
granularity of them and the possibility to take advan-
tage of synergies in place for banks using FRTB or
SIMM.

Corrections to Supervisory Delta for Option

In SA-CCR framework, the bank should calculate the
following supervisory delta factor in order to recog-
nise the direction of transaction and its non-linearity
as discussed in the previous SA-CCR Research Paper
(available in the Annex), using the following formula:

δ = sign · N
(

type · ln (P/K) + 0.5 · σ2 · T
σ · T

)
where type is -1 for put option and +1 for call op-

tion and sign is -1 for sold option and +1 for bought
option; P is underlying price; K is strike price and
T is the latest contractual exercise date of option
and, finally, the supervisory volatility σ is specified
on the basis of risk category and the nature of the
underlying instrument.

As suggested by Article 279(3) [16], EBA should
provide the supervisory delta formula compatible
with negative interest rates and the methodology to
recognize the transaction position. Regarding first
topic, EBA proposed a λ shift in order to remain into

6 NICA means the sum of the volatility-adjusted value of net collateral received or posted, as applicable, to the netting set
other than Variation Margin (i.e. VM) [16].

7VM means the volatility-adjusted value of the net VM received or posted, as applicable, to the netting set on a regular
basis to mitigate changes in the netting set’s CMV [16].
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positive territory since, under Black-Scholes assump-
tion, negative interest rates aren’t handled. In the
final draft of Regulatory Technical Standards [14], the
mentioned λ shift is defined as following:

The λ shift should be large enough to al-
low institutions to calculate the supervisory
delta of the transaction in accordance with
the formula provided in Article 279a (1). In
addition, the λ shift should also be small
enough not to introduce unnecessary bias in
the outcome of the supervisory delta calcula-
tion.

Mentioned λ shift can be taken from data
provider that reflect current value of interest rate
and volatility observed in the market. In addition,
we can find a second solution given by the following
formula:

λi = max
(

0.1%−min
(

Pj, Kj

)
, 0
)

.

Where Pj is the spot or forward price of option j
underlying and Kj is the strike of option j. Instead,
regarding the supervisory volatility parameter, an
adjustment is not expected.

Regarding the second point, regulation provided
a definition of position through Article 279 (2) [16]
where we have:

• A long position when the market value of the
deal increases against an increase of risk driver
value;

• A short position when the market value of the
deal decreases against an increase of risk driver
value.

In order to assess the position, EBA suggests to
use the input used to identify the material risk driver
(i.e. sensitivities) as Industry suggested.

Industry Response

As stated before, also the Industry identified some
lacks and critiques on SA-CCR methodology. ISDA
and FIS compared the new standard methodology
for counterpaty credit risk with the currently imple-
mented CEM and SM using hypothetical portfolios
provided by Basel Committee during Regulatory Con-
sistency Assessment Program (i.e. RCAP) [19]. At
first sight, the comparison highlights the punitive ef-
fects for non-margined trades and, for the margined
trades, the fact that parameters used in the method-
ology were calibrated on different market conditions
reduces the mitigation of collaterals.

Alpha Factor

A first shortcoming on SA-CCR regards the α value
used in EAD’s Formula 1: the value equal to 1.4 has
been set in 2005 [10] and it was conservatively cali-
brated on internal model in order to consider market
scenario at that time. Currently, it don’t reflect the
market practice (i.e. the increase of collateral agree-
ment8) and regulatory environment anymore, and
the impact on SA-CCR’s EAD is excessively severe
on capital requirements side. Furthermore, Alpha
is meant to capture risks that are already mostly
addressed by Supervisory Factor (i.e. to reflect the
volatility of each asset class during stressed markets).

From 2005 derivatives markets significantly grew
in both counterparties and risk factors numerosity,
this fact should be reflected in the α factor calibration.
A quantitative assessment from ISDA and AFME
showed that if we re-calibrate α with 1500 counter-
parties and 10 orthogonal risk factors then we would
obtain α = 1.01 [18].

One solution highlighted by industry is to signifi-
cantly revise the α calibration in order to reflect cur-
rent market conditions and practices such as higher
level of margining and counterparty credit risk capi-

8A market survey from ISDA, LIBA and TBMA found that only 33% of total exposure was collateralized in 2003 [20].
Today, especially with Uncleared Margin Rules (i.e. UMR) being implemented, the amount of collateral significantly increased.
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tal and provide a most suitable capital requirement.
Given the latter consideration, the US Agencies (i.e.
Federal Deposit Insurance Corporation, Federal Re-
serve System, and Office of the Comptroller of the
Currency) asked Industry to provide feedbacks on
a consultation paper on the SA-CCR’s methodology
and the final guideline removes the α factor from the
SA-CCR’s EAD formula for derivative transactions
with commercial end-user counterparties [21].

Diversification Benefits and Initial Margin

Next to the above shortcoming, the Industry has
identified another defect of proposed standardised
methodology, i.e. the missing recognition of diver-
sification benefits across hedging sets within asset
classes e.g. In the foreign exchange asset class, there
is the full offset for transaction related to the same
currency pair9 (e.g. USD/EUR) but no offset among
different currency pair. This behaviour is recognized
as excessively conservative and not coherent with the
risk-sensitive approach of SA-CCR.

In addition, also the PFE multiplier value in For-
mula 2 does not sufficiently recognise the risk mit-
igation effect of Initial Margin (i.e. IM), the current
exposure mitigation is not aligned to actual level of
risk mitigation provided by IM and also is not aligned
with current market practices defined by UMR for
uncleared derivatives. Furthermore, the 5% floor (Ar-
ticle 278(3), [16]) overestimates the exposure of trades
with strong negative MtM value since the EAD for
such positions should be close to zero [18].

For example, a quantitative study from ISDA [19]
showed that, under SA-CCR, the hypothetical inter-
est rate and foreign exchange portfolio provided by
Basel with benefits both from Variation Margin and
IM would have an exposure one order of magnitude
bigger than under IMM. This conservative approach
in PFE calibration isn’t coherent with the regulatory
effort to increase the level of collateralization in order
to tackle counterparty credit risk.

Linear Trades Treatment Shortfalls

In addition to the aforementioned points, Industry
identified several lacks for linear trades:

• Economically equivalent positions could have
different add-ons;

• Material add-on for economically “squared”
positions;

• Lack of sensitivity to moneyness for derivative
trades.

The authors in [12] proposed an approach that decom-
poses each linear trade in its cash-flow and then apply
the SA-CCR add-ons based on those cash-flow in-
stead of the entire trade. The decomposition method

already exist in SA-CCR for non-linear trades, ap-
plying it to linear trades will ensure consistency for
treatment of economically equivalent positions.

Introduction of a “Simplified SA-CCR”

On the contrary, the Industry welcomed the introduc-
tion of simplified standardised approach for counter-
party credit risk (Article 281, [16]) for smaller institu-
tions.

In order to use the simplified SA-CCR, the Insti-
tution should embrace the volume criteria defined
in Article 273a of [16]: an Institution should calcu-
late with a monthly basis the market value10 of its
on/off-balance-sheet derivative business using the
simplified standardised approach for counterparty
credit risk or the original exposure method (the banks
should notify to competent authorities the method
used to calculate the exposure). If the Institution uses
SA-CCR, the derivative business should be equal or
under both following thresholds:

• 10% of total asset;

• 300 million (in e).

Instead, using the original exposure method, above
criteria are modified as following:

• 5% of total asset;

• 100 million (in e).

In this simplified framework the replacement cost is
calculated as following:

• For netting sets that are not subject to a margin
agreement, the replacement cost is given by
the positive current market value (Article 278
(2), [16]).

• For netting sets where the derivative transac-
tion are:

– Traded on a recognised exchange;

– Centrally cleared by a authorised central
counterparty;

– Collateral is exchanged bilaterally.

The replacement cost is the sum of margin
threshold and the minimum transfer amount
applicable to the netting set under the margin
agreement.

In contrast to “full” SA-CCR methodology, the
simplified framework do not consider the multiplier
factor in the potential future exposure formula, there-
fore it is the sum of the add-on for each i risk cate-
gory:

PFE = AddOnaggregate = ∑
i

AddOn.

Furthermore, also supervisory delta, supervisory
duration, maturity factor and the effective notional

9In foreign exchange asset class, the hedging set is given by the derivatives transaction that refers to the same foreign
exchange currency pair as studied in the previous Research Paper (available in the Annex).

10If the market value of derivative position is not available, the Institution should use the fair value of it.
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amount of hedging set are calculated with dedicated
rules with Article 281 of [16]. Finally, also the Addon
of an hedging set of commodity, credit and equity
risk categories are equal to the sum of absolute values
of add-on for the related reference entity (Article 281
of [16]).

Overview of SA-CCR
Implementation Process

The Basel Committee’s final standards of SA-CCR
methodology has been published in March 2014 (and
re-examined in April 2014): based on this, SA-CCR
implementation was scheduled for January, 1st 2017.

Currently, in the European Union, the final SA-
CCR regulation is published in the Official Journal
on June, 7th 2019 and it is under implementation
by European Banks: the requirements will apply on
June, 28th 2021 [8]. Instead, in the United States, the
SA-CCR draft regulation was issued in November
2018 and the adoption is ongoing.

The countries with SA-CCR regulation pub-
lished and implemented by banks are: Argentina
(March 2017), Australia (July 2019), Brazil (June 2019),
Canada (Q1 of 2019), China (January 2019), Indonesia
(January 2018), Japan (March 2018), Korea (January
2019), Saudi Arabia (January 2017), Singapore (Jan-
uary 2017), Switzerland (with a transition period
until year-end 2019).

Given the above introduction, the financial in-
stitutions have been started to implement SA-CCR
framework.

Transaction Information

As stated in the Annex, the SA-CCR’s framework is
based on “hedging set” concept reported below:

A “hedging set” under the SA-CCR is a
set of transactions within a single netting
set within which partial or full offsetting is
recognised for the purpose of calculating the
PFE add-on.

For this reason, the first step of SA-CCR implemen-
tation regards the collection of transaction informa-
tion in order to calculate the SA-CCR components.
On Bank side, it means to:

1. Retrieve the relevant transaction information
from several Front Office systems. This is per-
formed with the following steps:

• Perform a gap analysis using available
data;

• Require the missing data in the available
reports.

The challenges concern the different trade hi-
erarchy overview among the Front Office sys-
tems. In particular, you can have a different
representation of transaction in the same Front
Office, depending on the trade typology. For
example we can consider interest rate swap,
i.e. a simple transaction with one component11

and one contract12 represented in sub-figure
12a. Otherwise we can have several component
that represent a unique contract made with one
counterparty, like the asset swap components
represented in sub-figure 12b or a “Back To
Back” deal, that is to say, a combination of
contracts which have several counterparties in-
terconnected (for example, for risk allocation
purposes), as you can see in sub-figure 12c.
Therefore, taken a Front Office, we can have
different reports typologies due to above trans-
action representation in Figure 13; among the
Front Office platforms, the same deal can be
differently represented with an impact on the
delivered report: for the same trade typology,
the level of information available can be dif-
ferent. Furthermore, another case of missing
or incomplete data is represented by an exter-
nal vendor that currently does not provide all
the relevant SA-CCR data: that case required
a new stream of information considering the
existing reports and the typology and detail
of data required by regulator. Lastly, the SA-
CCR’s regulation requires a information level
that may not be provided from Front Office
or it is not sufficient in order to proceed with
SA-CCR computation. In this case, it is nec-
essary to activate all the procedures between
the involved streams in order to have them.
For example, the commodity deals should be
mapped based on the nature of their primary
risk driver. The latter are provided in the Ar-
ticle 277a [16] (i.e. energy, metals, agricultural
goods, other commodities and climatic condi-
tions).

In conclusion, in order to perform the first step,
the Bank should deeply analyse the available
data and activate all the streams for the miss-
ing data, considering the complexity of Bank
structure and several Front Offices involved.

2. Given all the relevant data, the last step regards
the alignment of transaction information de-
livered by several streams with the SA-CCR’s
requirements.

During this activity, it is important to monitor all
the Bank’s present and future projects that can have
any impact in the report and managed asset class in
Front Office systems, for example:

• IT enhancement. The aim of this project is re-
lated to optimization of license costs through

11Where the component contains the financial details of transaction.
12With “contract” we refer to a one or more components and it represents a trade with one counterparty.
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(a) Simple transaction (b) Complex transaction

(c) Back to Back transaction

FIGURE 12: Transaction representation in Front Office system

the decommission of expensive stream (e.g.
Front Office system), harmonization of pro-
cesses across Bank divisions and an alignment
of pricing workflow. In this case, the bank
would require a creation of new set of re-
ports or an integration of existing reports and
it should assure no regression on productive
Bank’s chain. Furthermore we can include in
this project the technical upgrade of existing
architecture (e.g. removing memory limits on
simulation views and improving the security
and stability of Bank platforms). In this case,
the Bank should check the report regressions
and if the these regressions are expected from
a functional point of view. For example the
change of naming convention of risk factors
(i.e. the synthetic curves) should impact the re-
ports and the interest rate sensitivities (that are
needed per currency and per curve in SA-CCR
framework) and should be properly recognized
in the SA-CCR implementation phase.

• Implementation of new products projects. In this
category we can gather the introduction of new
products with an impact in all Bank’s streams.
Mentioned activity required new reports with
a possible impact on SA-CCR side.

• Regulatory changes. With this bullet, we should

consider the amendment of regulation that
should impact the productive reports and the
typology of data delivered to the Authority.
Furthermore the new approaches, like FRTB,
can impact the SA-CCR methodology as dis-
cussed in Subsection Mapping of Derivative
Transactions to Risk Categories

All these changes can impact the implementation
of SA-CCR in Bank’s chain and the challenge is to
assure no regression on SA-CCR workflow and to re-
ceive the correct data from Front Office: the efficient
management of all the Bank’s project and stream
platforms are needed in order to guarantee a robust
SA-CCR workflow that can handle future request
from regulators which will eventually translate in
significant changes in Bank setup. In that phase is
possible to take advantage from the productive im-
plementation as suggested by Regulators, i.e. use the
available SBA sensitivities required by FRTB in order
to map the transactions into SA-CCR’s risk categories
with a significant savings on Bank side under the
following perspectives:

• From a technical point of view, it means that
the Bank should not develop a new workflow
with savings on IT side in term of technical
runs and data storage;

• From a financial point of view, it means that
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(a) Bank acts as a clearing member

(b) Bank isn’t a clearing member

FIGURE 13: ETD transaction chain representation

the Bank should not implement a new method-
ology with saving on its validation.

ETD Products

In data collection phase it is necessary to distinguish
ETD products, they are different with respect to OTC
derivatives since they are much more standardized.
Furthermore they present different market opera-
tions and IT infrastructure. Both of these two aspects
could represent an issue during the implementation
of SA-CCR into the bank’s risk chain. From a market
operations perspective, every trade must be cleared
through a Central Clearing Counterparty (i.e. CCP),
this can be done directly, if the bank is a clearing
member, or indirectly through a broker if the bank
is not a clearing member. This fact leads to a “trans-
action chain” from the originator client to the CCP,
eventually by way of a broker, represented in Figure
13.

It isn’t assured that the Front Office System which
handles the ETD business has enough granularity in
its framework to deliver a set of reports with detailed
information for each step of the “transaction chain”.
In this case both the need to correctly represent the
trade structure and the inability of the IT framework
to meet this requirement play a role in rising issue to
the implementation process. An even more complex
“transaction chain” arises when the bank is a global
bank with one or more subsidiaries which might not
be allowed to directly trade ETD products and the
parent bank has to act as a central hub for clearing
transactions, in Figure 14 is shown the case when
also the parent bank isn’t a clearing member. In the
aforementioned case there is also the need to cor-
rectly represent the risk in both directions, the one
of parent bank and the one of subsidiary bank, even-
tually taking in to account legal agreements which
allow risk transfer among the bank group.

SA-CCR approach involves an enlarged perime-
ter in comparison with regulatory IMM method and
requires much more trade data with respect to CEM

method which relies mostly on MtM and notional
of a trade. In this context ETD trades could play a
role in increasing the amount of data which a bank
has to handle. ETD are currently computed under
CEM method, so banks don’t need very detailed data
on them to produce the EAD measure, instead with
SA-CCR the volume of required information is much
bigger and this could heavily affect the IT depart-
ment since it is now required to provide, maintain
and handle a whole set of trade information which
could be relevant depending on the bank’s trading
activity.

Collateral Information

One of the most notable improvement of SA-CCR
approach over CEM is the recognition of margin ef-
fect coming from both Initial and Variation Margin.
Although it has some weaknesses, the recognition
of risk mitigant in a standardized method is a step
towards the effort of promoting the collateralization
as market practice. In order to recognize the effect
of such a mitigant banks has to collect information
on different aspects of an agreement, among others
there are:

• Threshold which is the lowest exposure level for
which a collateral call is needed;

• Minimum Transfer Amount (i.e. MTA) which is
the minimum quantity of collateral which can
be transferred when there is the collateral call;

• Remargining period which represents the time
window on which the posted (or received) VM
collateral can’t be adjusted.

In addition to these information, which are re-
lated to the margin agreement itself, the bank must
also gather data regarding all the collateral positions
currently in place. Both collateral agreements and
collateral positions must be collected not only for
OTC trades, but also for other products in scope of
SA-CCR. This fact could potentially means, also to
banks with IMM approval, a new dimension of data
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FIGURE 14: Subsidiary chain for ETD transaction

gathering process since there could be the chance that
information on collateral are scarce or with a poor
data quality, an example could be the ETD business
related to small retail clients, which usually don’t
have a CSA agreement but are only required to post
some margin in the form of personal guarantees (i.e.
loans, stocks, cash) and therefore the related informa-
tion could be siloed in a particular system of the bank.
In this case, the bank could enhance its data streams
trying to exploit some already existing data which
is not currently linked to risk management process,
or could activate brand new streams to retrieve data
(this is by far the most expensive option) or, lastly,
could rely on some conservative assumptions during
data collection and exposure calculation phases in
order to “over-collateralize” clients for which aren’t
available enough collateral information.

Another issue that could arise during the data
collection phase is the non-harmonization of different
collateral management system across the whole bank.
For example, in a global bank with subsidiaries, it
could be the case than one or more of the subsidiaries
has a different collateral management system, one
possible solution would be that the IT department
develops a translation layer which will translate the
information coming from the subsidiary system to
the parent one. A different solution could be the de-
commission of a collateral management system and
the harmonization of system across the bank which
could also lead to a cost saving effect in the long
term.

The correct representation of collateral in the SA-
CCR implementation is crucial in order to maximize
the risk mitigation effect of such a instrument, in this
way all SA-CCR related capital measures could ben-
efit of one of the most relevant improvement of the
new methodology. This is why banks should focus
on improve the efficiently of data collection regard-
ing collateral and don’t allow too many conservative
assumption to water down their beneficial effects.

Conclusions

One main goal of Basel III is to improve the capital
requirement calculation and to achieve it the Basel
Committee introduced a standardised method for
counterparty credit risk called SA-CCR. Mentioned

framework is under review by EC but the proposal
is sufficiently detailed to be implemented by the In-
dustry.

Next to European implementation, we would
highlight the importance of an harmonized frame-
work between European and American banks: dif-
ferent behavior (e.g. related to use of alpha factor in
EAD formula) can generate asymmetric information
and competitiveness in the financial community thus
compromising the comparison between EU and US
banks.

Starting from introduction of SA-CCR in 2014,
we assisted to some reviews of the methodology (e.g.
the introduction of simplified framework or the cor-
rection of supervisory delta factor) and related RTS
with technical explanation on SA-CCR implementa-
tion (e.g. methodology for derivative mapping in
risk categories or how to recognize the transaction
position).

Given the above premises, European banks work
on SA-CCR implementation for which the final im-
plementation date should be January 1st, 2022.

In a purely IT point-of-view, due to its risk-
sensitive nature, SA-CCR implementation can be
divided in two main steps: one for transaction and
one for collateral. The new standard approach will
require much more transaction and collateral data to
flow through the risk chain: on this point, the bank
should retrieve and manage the transaction data
based on the BIS principle on risk reporting [7]. In
order to proceed with a consistent and robust frame-
work, the input data should be accurate, thorough,
clear and useful considering the business models of
the bank. All the enhancement required for SA-CCR
in terms of reports, infrastructure interconnection,
computation power and storage consumption should
respect the above fundamental. This fact will lead to
a possible high-cost implementation and to a costly
daily running process due to the number of involved
platform. Another point of attention, is represented
by the current Bank’s projects that can be impact
the data transfer channel (e.g. migration projects) or
the introduction of new SA-CCR’s products in the
Risk chain. An accurate analysis of all mentioned
topics would allow to take advantage from existing
interconnection among the streams and exploit the
available resources in order to optimize costs.
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Annex

In March 2014, in order to substitute the Current
Exposure Method and the Standardised Method,
the Basel Committee presented a new approach

for measuring the exposure at default (EAD) named
Standardised Approach for Counterparty Credit Risk (SA-
CCR, [11]). In scope of the proposed regulation, there
are OTC derivatives, exchange-traded derivatives and
long settlement transactions.
The SA-CCR comes from the need to overtake
the lacks of non-internal methods: it distinguishes
margined and unmargined derivative transactions, it
recognizes some netting benefits, it can be easily and
simply implemented and, moreover, it would reduce
the discretion of banks and national authorities.
The EAD, under SA-CCR, is calculated at netting set
level and it is given by a multiple of the effective
expected positive exposure. The latter is the sum of
replacement cost (RC) and potential future exposure
(PFE), in formula:

EAD = α · (RC + PFE) ,

where α = 1.4 (as in internal model method).

In order to properly consider the netting benefits,
the Basel Committee defines the concept of hedging
set as following: A “hedging setâ under the SA-CCR is a
set of transactions within a single netting set within which
partial or full offsetting is recognised for the purpose of
calculating the PFE add-on [11].
Moreover, the Basel Committee established that, for
the same netting set, the EAD for a margined netting
set cannot be higher than the EAD for unmargined
netting set (paragraph 129, [11]).
With SA-CCR, for each derivative transaction within
a netting set, the bank has to determine the primary
risk factor (or factors) and assign it to one (or more)
of the following five asset classes:

• Interest Rate;

• Foreign Exchange;

• Credit;

• Equity;

• Commodity.

Furthermore, the European Commission pro-
posed to introduce a new risk category named "other
risk" (article 277, [16]).
Among these risk categories, the basis transactions
and volatility transactions represent distinct hedging
sets in their corresponding asset classes with modi-
fied supervisory factors.
As stated before, one advantage of SACCR is the
distinction of margined and unmargined transaction.
This characteristic is reflected in the calculation of
replacement cost (RC).
For netting sets not subject to a margin agreement,
the replacement cost represents the loss that would

occur if counterparty default and close-out happened
immediately.
If there is a collateral other than variation margin, the
former represents an indipendent collateral amount
(ICA) that can be posted or received by the bank.
Therefore, the net indipendent collateral amount
(NICA) is defined as “any collateral (segregated or unseg-
regated) posted by the counterparty less the unsegregated
collateral posted by the bank" [11]. Accordingly, for
unmargined trades the replacement cost is given by:

RC = max{V − C; 0},

where V is current mark to market value of trans-
actions and C represents the net haircut collateral
held by the bank calculated with NICA metodology.
For margined trades, the replacement cost corre-
sponds to the loss when a counterparty defaults at
present or at a future time, supposing that the close-
out and replacement of transactions occur instanta-
neously. As a consequence, the replacement cost for a
netting set subject to margin agreement is calculated
as following:

RC = max{V − C; TH + MTA− NICA; 0},

where V and C are the same as in the unmargined
case, TH is the non negative threshold and MTA is
the minimum transfer amount.
The second component of EEPE is given by poten-
tial future exposure (PFE), which depicts the worst
exposure in one year from calculation date (in the
unmargined case) or in the margin period of risk (in
the margined case). The PFE is given by the product
between a multiplier and an aggregate add-on com-
ponent.
The multiplier depends on the replacement cost:

• If RC is positive, the multiplier is equal to one;

• If RC is zero the multiplier is calculated as
following:

multiplier =

min
{

1; F + (1− F) exp
(

V − C
2 · (1− F) · AddOnaggr

)}
,

where the floor F is equal to 5%.

The AddOnaggr is the sum of add-ons for each
asset class and it will be described in detail in the
following section.

Risk Framework

Metrics Computation

The calculation of add-ons, summarized in figure
15, is the result of the methodology prescribed for
each asset class, nevertheless some aspects are shared.
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FIGURE 15: General addon calculation

Given a netting set, the first step is the computa-
tion of adjusted notional. This computation depends
on the asset class:

• Interest rate and credit derivatives: the ad-
justed notional for a derivative transaction i
is the product of trade notional in domestic
currency and the supervisory duration SDi de-
fined as:

SDi =
exp (−0.05 · Si)− exp (−0.05 · Ei)

0.05
,

where Si is the start date and Ei is the end date
of trade floored by ten business days. If the
trade is ongoing, the parameter Si is equal to
zero.

• Foreign exchange derivatives: the adjusted no-
tional is equal to the notional of foreign leg
converted in domestic currency. If both legs
are in foreign currency, both notionals will be
converted and the maximum should be taken.

• Equity and commodity derivatives: the ad-
justed notional is the product of current unit
price of stock or commodity and the number
of units referenced by the trade.

At paragraph 158 of [11] the rules to determine
the notional, if the latter is not clearly defined or it is
not fixed until maturity, can be found.
A maturity factor (MF) is applied to the adjusted no-
tional; in the calculation of PFE, the difference of
margined and unmargined netting set is reflected on
this parameter:

• For an unmargined transaction i, the maturity
factor is given by:

MFunmargined
i =

√
min {Mi; 1year}

1year
,

where Mi is the maturity of transaction ex-
pressed in years floored by 14 calendar days
(i.e. 10 business days);

• For a margined transaction i, the maturity fac-
tor is given by:

MFmargined
i =

3
2

√
MPOR
1year

,

where MPOR refers to the Margin Period of
Risk of the transaction (paragraph 164, [11]).

Moreover, a supervisory delta adjustment is applied
to the adjusted notional: the latter would reflect the
direction of the derivative transaction and its non-
linearity. Three cases are considered:

• Options: the Basel Committee specifies the fol-
lowing formula:

δ = sign · type ·φ

type ·
ln
(

P
K

)
+ 0.5 · σ2 · T

σ ·
√

T

 ,

where type is -1 for put option and +1 for call
option and sign is -1 for sold option and +1
for bought option; P is underlying price; K
is strike price and T is the latest contractual
exercise date of option and, finally, the super-
visory volatility σ is specified on the basis of
risk category and the nature of the underlying
instrument (table 4).
In the context of negative rates, an adjustment
of supervisory delta formula established by
Basel Committee is needed: EBA suggests to
add a λ shift in above formula in order to move
the interest rate inside positive area [13]. This
parameter should satisfy some critical aspects:
λ shift depends on interest rate of specific juris-
diction and it should progressively reduce until
zero when the interest rates become positive.
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In order to guarantee an uniformity across the
European Union, EBA proposed two options:

– λ is defined with EBA RTS for each EU
currency and regularly updated;

– λ is quoted on the relevant market and
therefore automatically updated for the
pertinent jurisdiction.

Furthermore, the Basel Committee defines the
calculation of effective notional for digital op-
tions in [6]: in this case the digital payoff z
is approximated with a collar combination of
European options of the same type (call or put)
with the strikes equal to 0.95Kz and 1.05Kz.
Therefore, the effective notional is separately
evaluated for all the European option of the
collar combination, thanks to the above for-
mula.13

• CDO tranches: the supervisory delta adjust-
ment is given by:

δ = sign
15

(1 + 14A) · (1 + 14D)
,

where sign is equal to +1 for purchased CDO
tranches and -1 otherwise, A is the attachment
point and D id the detachment point.

• Other instruments: δ is equal to +1 if the trans-
action is long in the primary risk factor or it
is equal to -1 if the transaction is short in the
primary risk factor.

The product of adjusted notional, maturity fac-
tor and supervisory delta adjustment is equal to the
effective notional amount. The latter is subject to a su-
pervisory factor, defined for each asset class, in order
to obtain the addon. As stated in Introduction, for
basis and volatility transaction, the supervisory factor
is multiplied by one-half and five respectively.

Metrics Aggregation

We now present the specific rules for the addon
calculation for each asset class. Once all the add-ons
at asset class level have been obtained, the aggregated
add-on is equal to the sum of asset class add-ons.

Interest Rate Derivatives

In this asset class, the hedging set is represented by
the currency and it is split in three time buckets: i)
maturity smaller than 1 year, ii) maturity between
1 and 5 years and iii) maturity larger than 5 years.
The SA-CCR recognises full offsetting benefit within
maturity buckets.
Given a netting set, for each transaction i the effective
notional Djk for maturity bucket k of hedging set j is
calculated as follows:

Djk = ∑
i∈(j,k)

δi · AdjNi ·MFi (3)

where δi is the supervisory delta adjustment,
AdjNi is the trade-level adjusted notional amount
and MFi is the maturity factor. After that, bucket ag-
gregation of the effective notional E f f N is performed:
for each hedging set j, partial offsetting benefit is rec-
ognized across buckets k = 1, 2, 3 with the following
formula:

E f f Nj =
[
(Dj1)

2 + (Dj2)
2 + (Dj3)

2 + 1.4 · Dj1 · Dj2

+ 1.4 · Dj2 · Dj3 + 0.6 · Dj1 · Dj3
1
2 .

Nevertheless, if a bank can not admit offset
across maturity bucket, the above formula become:
E f f Nj = |Dj1|+ |Dj2|+ |Dj3|.
After that, the add-on at hedging set level is calcu-
lated as

AddOnj = SFj · E f f Nj.

The asset class add-on is obtained by summing
hedging set add-ons.

Foreign Exchange Derivatives

The effective notional is calculated for each hedging
set j, represented by the currency pair, with the same
formula for interest rate derivatives (3). The hedging
set add-on is given by:

AddOnj = SFj · |Dj|,

and the asset class add-on is obtained by sum-
ming hedging set add-ons.

Credit Derivatives

The effective notional is computed for each hedging
set j, represented by all the credit transactions with
the same entity, via the formula (3) and the hedging
set add-on is calculated with the formula:

AddOnj = SFj · Dj, (4)

where SFj for single name entities is defined by
the reference name’s credit rating whereas for index
entities is based on index grade (i.e. investment or
speculative).

In order to recognize a partial offsetting among
the entity level add-ons, a single factor model is used,
where the risk of this asset class is split in two ele-
ments:

• Systematic component, where a full offset is al-
lowed;

• Idiosyncratic component, where no offsetting
benefit is recognized.

13The Basel Committee specifies that the absolute value of the digital option effective notional cannot exceed the ratio of
the digital payoff to the relevant supervisory factor.
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TABLE 4: Table of supervisory parameters

The degree of offsetting benefit is established
with the correlation factor and the asset class add-on
is then given by the following formula:

AddOn =√√√√√∑
j

ρj · Addonj

2

+ ∑
j

(
1− ρ2

j

)
·
(

Addonj

)2
,

(5)

where the first term is the systematic component, the
second term is the idiosyncratic component and ρj is
the correlation factor defined in table 4.

Equity Derivatives

The effective notional is calculated for each hedging
set j, represented by single names or indices, with the
formula (3) and the hedging set add-on is computed
with formula (4).
For each reference entity a single factor model is
used, in order to identify the systematic component
(where offsetting is allowed) and the idiosyncratic
component like for credit derivatives.
The asset class add-on is given by formula (5) as well.

Commodity Derivatives

For commodity derivatives, the Basel Committee de-
fines four typologies of commodities within which
stable meaningful joint dynamics can be found: i)
energy, ii) metals, iii) agricultural and iv) other com-
modities. However, this categorization does not rec-

ognize the specific peculiarities of commodities such
as location and quality: if banks reveal a significantly
exposure to the basis risk of different products with
the proposed categorization, the national supervisor
can require to banks a more refined definition of com-
modities.
Taking a single netting set, full offset in the same
typology of commodity and a partial offset among
four classes of commodities are recognized.
For trades of commodity type k in hedging set j, the
effective notional is given by:

Dkj = ∑
i∈(k,j)

δi · AdjNi ·MFi

Therefore, the add-on at commodity type level is
the product of above effective notional and the proper
supervisory factor definend in table 4.
For each hedging set, the Committe again distin-
guishes between systematic and idiosyncratic compo-
nents through a single factor model. The add-on at
hedging set level is calculated as:

AddOnj =√√√√(ρj ·∑
k

Addonk

)2

+
(

1− ρ2
j

)
∑
k
(Addonk)

2,

where ρjis the correlation factor for hedging set j de-
fined in table 4. Finally, the add-on for commodity
asset class is the sum of above hedging set add-ons.
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TABLE 5: Summary of hedging sets for each asset class

Mapping of Derivative
Transactions

The Basel Committee established that the alloca-
tion of derivative transactions to each asset class is
made by their primary risk driver: the latter would
be the most material risk driver of the transaction and
should be assessed using sensitivities and volatilities
of the underlying instruments.
Furthermore, if the derivative transaction cannot be
assigned to only one risk category, then it must be
allocated to each asset class with the same position.
About this point, the European Banking Authority
(EBA) suggested to define a cap on the number of
risk categories to which a single derivative transac-
tion can be allocated [13].

Nonetheless, Basel Committee did not define a
methodology in order to perform the mapping of
derivative transactions to risk classes and the Eu-
ropean Commission in [16] indicated EBA as a re-
sponsible to devise a methodology to mapping the
derivative transactions in one (ore more) risk cate-
gory.
In order to perform this activity, EBA suggests a three-
step approach for the identification and classification
of risk factors:

• Qualitative approach;

• Quantitative approach;

• Fallback approach.

Qualitative Approach

In some cases the assessment of the materiality
of risk drivers is simple, e.g. in the case of derivative
transactions with a single risk driver or several risk

drivers referring unambiguously to the same risk cat-
egory, or for structured products related to a single
asset class. In these cases, it is not required to outline
any process for the identification of risk factors and
EBA proposed a list with the aim of mapping risk
category, primary risk factor and instruments.
On the other side, consider for example the case of
a cross currency swap (CCS): a priori it could be
assigned to foreign exchange or interest rate asset
classes based on the impact of the relevant risk fac-
tors to the exposure. Therefore, in addition to the
above mentioned list, a quantitative method to map
transactions to asset classes should be defined.
If the CCS is assigned to the foreign exchange class,
the previously described rules can be applied in a
straightforward way. Instead, if the CCS is associ-
ated to the interest rate asset class, the hedging set
currency has to be defined. In particular, when both
the legs of the CCS are denominated in currencies
other than the domestic currency, the logic for the
identification of the hedging set currency needs to be
defined in such a way that the hedging purpose of
the instrument is correctly taken into account.
In this case, the Basel Committee requires to convert
the notional amount in domestic currency (paragraph
157, [11]) while computing the trade level adjusted
notional. For a cross currency swap, we deem that it
would be more pertinent to use the currency of the
receive leg as hedging set currency.
In table 6 a specific example of netting set including
two interest rate swaps, in EUR and USD, together
with three CCS on EUR/USD is considered. The
transactions included in the netting set come from
a real portfolio and were chosen so that they have
different maturities, typologies (payer or receiver, fix
vs float or fix vs fix or float vs float) and margining
details. The impact on the EAD, due to different
assignment14 of the CCS to IR or FX asset classes, is

14In this case study we applied the procedure, described in section 2.2, proposed by EBA and relying on market sensitivities.
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TABLE 6: Cross currency swap: an example of derivative transactions with ambiguous primary risk driver

assessed: as it can be shown applying BCBS rules to
the two scenarios, the EAD change is of the order of
13%. This is already a significant variation, however,
since only the PFE (through the aggregated Add-On)
affects the risk factor mapping, and since the RC con-
tribution dominates the EAD in our example, it is
more appropriate to analyze the separate impact on
the PFE part of the exposure. If we concentrate on the
PFE alone, we see that, for our netting set example,
the impact is of the order of 159%, with a higher PFE
in the case where the CCS number 5 is included in
the IR asset class. The huge impact on this kind of
products, largely traded by banks indeed, strongly
indicates that a careful quantitative assessment of the
materiality of each risk driver should be identified
and adopted for transactions such as CCS as well. In
the following section we describe the solution pro-
posed by EBA in [13] to this problem and elaborate
on the possibility to exploit alternative solutions.

Quantitative Approach

When the qualitative approach fails, the sensi-
tivities and underlying volatility must be taken into
account in order to identify the primary risk driver
and map each transaction to one or more risk cat-
egories. In order to perform that, EBA indicates 3
steps:

• Qualitative identification of all the risk drivers
of the transaction;

• Assessment of the materiality of each risk
driver of the transaction through the compari-

son of all sensitivities and volatility;

• Identification of the most material among these
material risk drivers.

Concerning the second point, EBA proposed four
options:

1. Defining a threshold above which âany risk
driver whose associated sensitivity is higher
than X% of the sensitivity of the main risk
driver is deemed materialâ. In this case we
have not a cap concerning the numerosity of
material risk drivers.

2. A multistep approach:

• First, calculate all the sensitivities si for
(i = 1, · · · , N) of an instrument and set
SN = ∑N

i |si|;
• Then, rank them in terms of relative rel-

evance obtaining a sequence ai where
a1 = max(|s1|, · · · , |si|, · · · , |sN |);

• Finally, calculate the ratio a1
SN

: if it is
greater than Y% the primary risk driver
is found, otherwise compute the ratio
(a1+a2)

SN
and we compare with Y%, and

so on in order to determine one or more
risk categories to which assign the trans-
action.

Also in this option, we have not a cap concern-
ing the numerosity of material risk drivers but
it depends on the calibration of Y.

3. Including volatility into I or II, e.g. weighting
sensitivities by FRTB-SBA RWs.
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4. Using the SA-CCR PFE and assess the mate-
riality of sensitivities to a risk class relatively,
by comparing PFEs with the highest PFE; or
assess the materiality by considering the cover-
age of total PFE.

Fallback Approach

When the quantitative approach fails or cannot be
implemented, the presumption is that all identified
risk factors would be deemed material. Therefore the
transaction is allocated to all risk categories to which
its risk factors belong.

Conclusion

In 2014, the Basel Committee introduced a more
risk-sensitive approach for CCR named Standardised
Approach for Counterparty Credit Risk (SA-CCR). In
2017, the European Banking Authority presented a
discussion paper regarding the potential implemen-
tation issues of it. In particular EBA highlights two
points.
The first point concerns the correction of supervisory
delta in context of negative rates: EBA proposed a
shift parameter in order to move the interest rate into
positive area.
The second point of the discussion paper regards
the mapping of derivative transactions to risk cate-
gories: EBA proposed a three-step approach based
on primary risk driver and sensitivities for complex
products. About this topic, we analyzed an hybrid
derivative like a cross currency swap, that could
be assigned to FX class or IR class, and the relative
impact on EAD.
The assessment based on market sensitivities (i.e.
greeks) could introduce a change in the EAD from
day to day with âartificialâ impact on the EAD. For
this reason, we are currently analyzing an alternative
methodology, that can be found useful for more
sophisticated banks, based on Global Sensitivity
Analysis [17]. The idea is to compute the so called
Sobol’ sensitivity indices, instead of market sensi-
tivities, in order to have a more stable and precise
estimation of the risk associated to these transactions.
We plan to present the details of this methodology, as
well as some concrete applications, in a forthcoming
paper.
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The Effects of FRTB in the
CVA Risk Framework

aaaa

Gianbattista Aresi Marco Gavioli Luca Olivo

I n the light of the recent publication of the finalised Basel 3 review by the Basel Committee on Banking Supervision
(BCBS), the authors analyse the effects of the incoming FRTB regulation on the CVA risk framework. As explained
in the article, the Basel Committee in 2015 started an important review of the CVA risk framework which has been

finalized in December 2017 with the publication of the new Basel 3 standards. In July 2020, BCBS published the revised
version of CVA risk framework after November 2019 consultation. The regulator is proposing a new sensitivity-based CVA
risk charge with the intention of being much more consistent with the FRTB standardised approach. The paper is also
a chance for the authors to explore the shortcomings and the challenges implied in the newly proposed CVA regulation,
especially with respect to the concurrent financial risk frameworks.

The Credit Value Adjustment (CVA) is the ad-
justment to the fair value of derivative in-
struments in order to take into account the

downgrade of the counterparty quality. The need
of collecting capital also for CVA purposes has been
formalized by the Basel Committee on Banking Su-
pervision (BCBS) only after the 2008 financial crisis,
with the Basel 2.5 and Basel 3 regulations.

In particular, the Basel Committee started an im-
portant review of the CVA risk framework in 2015
that has been finalised and formalised in December
2017 with the new Basel 3 standards (see [3]) and
suggested a new approach for CVA capital charge
that is more consistent with the revised approach for
market risk (FRTB).

The paper is organized as follows: in the first
part we briefly describe the Basel 3 regulation for
CVA Capital Charge currently in use. In the second
part we introduce to the main steps of the CVA risk
revision performed by BCBS until the formalization
of the new standards in the Basel 3 framework. In
the third part we present the new Basel 3 CVA risk
in detail, focusing on its comparison with the revised
market risk (FRTB) and its potential implications on
the banks risk frameworks; the fourth part is a brief
detour on the last revision of ECB Guide on Assess-
ment Methodology (EGAM) with a particular focus on
specification regarding current A-CVA framework;
the final part is left for conclusions.

This paper is the revised version of the one pub-
lished in January 2018: we have updated the sessions
on the basis of the Basel committee revision of July
2020 [11]. In order to avoid misunderstanding, in the
paper we refer to CVA meaning regulatory CVA.

Current Basel 3 Framework
(2010)

With the introduction of Basel 3 at the end of 2010
a bank is obliged to add capital charge to cover the
risk of mark-to-market losses in the expected coun-
terparty risk of OTC derivatives (see [2]). Depending
on the bank’s approved method of calculating the
capital charges for CCR and specific interest rate risk
(VaR), there are two approaches for the CVA capital
charge computation (a syntethic picture is reported
in Figure 16).

Advanced CVA

If the bank can use approved internal models
for both CCR and VaR, the Advanced CVA capital
charge can be applied. It consists in modelling the
impacts due to the changes in the credit spreads of
counterparties of OTC derivatives using the inter-
nal bank model for VaR computation. If the bank is
applying the full repricing VaR model, then the CVA
charge is obtained through the following formula:

CVA = (LGDmkt)
T

∑
i=1

[A · B] (6)

where:

• LGDmkt is the loss given default of the counter-
party based on the spread of the counterparty
market instrument.

• A is the proxy of market implied probability
of default (risk-neutral world); the formulation
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FIGURE 16: The table summarizes the current Basel 3 criteria to adopt the Advanced or the Standardised CVA capital
charge. For the Standardised, a single formula is given by the BCBS and it is reported above.

provided by the BCBS is the following:

A =

max
[

0; exp
(
− si−1ti−1

LGDmkt

)
− exp

(
− siti

LGDmkt

)]
with the credit spread of the counterparty si as
main driver.

• B is the regulatory expected exposure to the
counterparty EEi, given by:

B =

[
EEi−1Di−1 + EEiDi

2

]
with Di the default risk-free discount factor at
time ti.

The alternative to the full repricing is the VaR model
based on Credit Spread sensitivity. If the banks is
adopting bumps on specific tenors, then the regula-
tory credit spread is given by:

CS01i =

0.0001 · ti exp
(
− siti

LGDmkt

)
EEi−1Di−1 − EEi+1Di+1

2
(7)

while if the bank is choosing for a parallel shift the
regulatory credit spread formulation changes as fol-
lows:

CS01i =

0.0001
T

∑
i=1

[
ti exp

(
− siti

LGDmkt

)
− ti−1 exp

(
− si−1ti−1

LGDmkt

)]
(

EEi−1Di−1 + EEi Di

2

)
(8)

As for the Market Risk in Basel 2.5, the total CVA risk
capital charge is given by the sum of both general and
specific credit spread risk, including the stressed VaR
charge and excluding the IRC.

Standardised CVA

The Standardised CVA approach is used when
a bank does not have the approval for the internal
models on VaR, CCR or both of them. In such a case

the BCBS provides a single formula to compute the
portfolio CVA capital charge. As it is possible to see
in Figure 16, the main drivers of the formula are:

• h: the 1 year risk horizon;

• wi and wind: the weights applicable to a coun-
terparty i and to the related index hedges ind15;

• EADtot
i : the exposure at default of the counter-

party i;

• Bi and Bind: the notional of purchased single-
name CDS hedges and of one or more in-
dex CDS of purchased protection respectively
(used to hedge CVA risk indeed);

• Mi, Mhedge
i and Mind: the effective maturities

of the transactions with counterparty i, of the
hedge instrument with notional Bi and of the
index hedge Bind respectively.

In both Advanced and Standardised CVA capital
charge, only the eligible hedges used for mitigating
CVA risk can be included in the charge computation
(and excluded in the Market Risk one): single-name
CDS, contingent single-name CDS, CRDI (with some
restrictions), each equivalent hedging instrument
reflecting the counterparty directly.

CVA Review Proposals

Both Advanced and Standardised approaches de-
scribed above capture the variability of regulatory
CVA depending only on credit spreads, without con-
sidering the exposure variability due to the daily
changes of other (market) risk factors: this is one
of the most relevant drawback of the current CVA
capital charge computation and, as a consequence,
one of the main driver of the revision indeed. This
section briefly highlights the main steps of the review
process, starting from the first proposal in 2015 until
the finalisation of the framework in the recent Basel
3 formulation (July 2020).

15wi are taken from a table based on external ratings.
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2015: First Proposal

In the in the first consultative paper published
by BCBS in July 2015 [8] it is quite clear the attempt
of the regulator to increase convergence between
the CVA risk framework and the revised market
risk framework. The Basel Committee explained the
main rationales behind this choice that we can briefly
summarise as follows:

• All the relevant risk factors (including the mar-
ket ones) need to be taken into account for CVA
capital charge purposes; the relevance is given
by the fact that movements in such risk factors
can affect the future value of the exposures.

• The future exposure shall be computed with a
market implied calibration of the parameters
within a risk-neutral approach: this way shall
guarantee the calculation to be compliant with
the accounting principles.

• The reviewed approach has to be aligned with
the new market risk regulation (FRTB): in par-
ticular for non-internal model calculation there
should be a more risk-sensitive approach.

In the paper the BCBS suggested two different
frameworks in order to cover all the types of banks:

1. FRTB-CVA framework: banks have to meet
several conditions in order to be allowed to
implement such an approach; it entails two dif-
ferent method: the internal model (IMA-CVA)
and the standardised model (SA-CVA).

2. Basic CVA framework: for all the banks that
cannot match the conditions for the FRTB-CVA
approach.

Focusing on SA-CVA described in the paper, it is
an adaptation of the FRTB Sensitivity-based Method
(FRTB-SBM) to the regulatory CVA capital charge
calculation. Indeed the only differences we spot in
SA-CVA with respect to FRTB-SBM are:

• The reduction in granularity of market risk
factors for most cases;

• The absence of default risk and gamma risk
calculation;

• The creation of a specific risk class (counter-
party credit spreads) that inherits the bucketing
features of CSR (non-securitisation);

• The use of a more conservative risk aggrega-
tion;

• The use of a multiplier (mCVA).

Another important point that distinguish the SA-
CVA proposal to the FRTB-SBM is the fact that banks
need to meet three main eligibility criteria in order
to be authorised to apply it, even if it is a standardised
method:

1. The ability to calculate CVA sensitivities;

2. A robust methodology to approximate the
credit spread for illiquid counterparties 16;

3. The existence of a dedicated CVA risk manage-
ment function.

As in the FRTB-SBM the frequency of the capital
charge calculation in accordance with the SA-CVA
is at least monthly (and on demand). The BCBS
also defines the eligible hedges for SA-CVA: only the
transactions used for the purpose of mitigating CVA
risk can be considered as eligible. The instruments
that cannot be included in the FRTB-IMA cannot be
eligible for CVA hedging purposes (e.g. securitisa-
tion products). The non-eligible CVA hedges will be
treated as trading book instruments and then charged
via FRTB rules.

2016: Constraints on the Internal Models

In March 2016 the BCBS issued a consultative
paper highlighting some constraints in the use of
internal model approaches for both market and coun-
terparty credit risks [7]. This consultation involved
also the revision of CVA risk framework. In particu-
lar in the summary of the proposal (paragraph 2.1 in
[7]) the Committee clearly states:

«[...] Furthermore, in July 2015 the Committee issued
a consultative document on credit valuation adjustment
risk (CVA risk) that included three methods: the internal
models approach (IMA-CVA), the standardised approach
(SA-CVA) and the basic approach (BA-CVA). The Commit-
tee has decided to eliminate from the proposed framework
the IMA-CVA. The proposal for CVA risk continues to
include the SA-CVA and the BA-CVA. In finalising its
reform agenda this year the Committee will consider the
calibration of these remaining approaches.»

Given the constraints on the use of internal model
approaches highlighted by BCBS in 2016, all the ef-
forts of the revision are focused now on the SA-CVA,
the most refined method a bank can adopt to regula-
tory CVA capital charge computation.

2017: Basel 3 Finalisation

In December 2017 the Basel Committee issued
the new Basel 3 standards [3], finalising a series of
post-crisis reforms announced in 201017. In a nut-
shell, the finalisation of Basel 3 regulatory framework
by the Committee has the main goals to restore credi-
bility in the calculation of RWAs and to improve the
comparability of capital ratios among banks by:

• Enhancing the robustness and risk sensitivity of
the standardised approaches for market risk,
credit risk and operational risk;

16For illiquid counterparties the Committee means those counterparties that do not have credit spreads traded in the
market.

17Practitioners and mass media are referring to the new standards also with the name of Basel 4.
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• Establishing some constraints on the use of
internal model approaches;

• Complementing the risk-weighted capital ra-
tio with a finalised leverage ratio and a robust
capital floor.

2020: Targeted Revision to the CVA Risk Frame-
work

A few updated on Basel III standard publication
in December 2017 can be considered relevant on the
last version of July 2020 [11]:

1. Reduced risk weights: delta risk weights in
interest rate, foreign exchange and in the coun-
terparty credit spread and reference credit
spread risk classes for high yield and non-rated
sovereigns were reduced. In addition, also for
BA-CVA, risk weight for high yield and non-
rated sovereigns, including exposures to cen-
tral banks and multilateral development banks
were reduced. Lastly, the vega risk weights in
the SA-CVA will be capped at 100%. The aim
of BCBS is to align the CVA risk framework
with the revised market risk framework.

2. New index buckets and revised aggregation
formula: the revised market risk framework
introduced new âindex bucketsâ, where banks
could, under certain conditions, calculate cap-
ital requirements using credit and equity in-
dices directly instead of looking through to the
underlying constituents. BCSD introduced the
same new buckets in the:

• Counterparty credit spread risk class;

• Reference credit spread risk class;

• Equity risk class of the SA-CVA.

The Committee has also revised the formula for
aggregating capital requirements across buck-
ets in the CVA risk framework in order to better
align it to the market risk framework.

3. Alterations to the Scope of CVA Risk Capital
Requirements: the scope of portfolios subject
to CVA risk capital requirements has been mod-
ified excluding some SFTs when the risk arising
from such trades is not material and excluding
certain client-cleared derivatives. Futhermore,
the floor for the margin period of risk for some
centrally-cleared client derivatives has been re-
duced. The goal of BCBS is to align the CVA
requirement to the Counterparty risk frame-
work and provide incentive to centrally clear
OTC derivatives.

4. A Revised Overall Calibration of the CVA
Risk Framework: the aggregate multiplier
mcva has been reduced from 1.25 to 1 for banks
using the SA-CVA. In order to keep SA-CVA
and BA-CVA a new scalar DSBACVA = 0.65 for
BA-CVA approach has been introduced.

The implementation date of the revision has
been delayed of one year from January 2022 to Jan-
uary 2023 due to COVID-19 impact.

In the following section we will deepen the anal-
ysis of the new CVA risk framework with particular
attention on the analogies and the divergences with
respect to the revised market risk framework.

2020 Basel 3: CVA Risk
Framework

The Committee has revised the regulatory CVA
framework taking into account all the drawbacks
of the current approaches and confirming the con-
vergence towards the standard models for market
and counterparty credit risks. At high level the final
revision moves in three complementary directions:

1. Enhance risk sensitivity: the fact that both the
Advanced and Standardised methods for CVA
capital charge calculations do not cover the
exposure component entails a relevant short-
coming in the current framework; the exposure
component is related to the prices of the trans-
actions in the CVA capital charge application
scope and these prices move with respect to the
changes in underlying market risk factors; the
revised CVA framework takes into account the
exposure component together with its associ-
ated hedges, becoming more sensitivity-based
indeed.

2. Strengthen robustness: in line with the 2016
consultative paper [7], the revised CVA frame-
work removes the use of the internal model
approach (IMA-CVA) and paves the way for
three alternatives in CVA capital charge com-
putation:

• The Standardised Approach (SA-CVA);

• The Basic Approach (BA-CVA);

• A simple multiplier of CCR charge in
case the bank has an aggregated notional
amount of non-centrally cleared deriva-
tives less than or equal to e100 billions.

3. Improve consistency: both the SA-CVA and
Basic approaches have been designed and cali-
brated to be consistent with the revised market
risk framework.

In what follows we analyse in details the two
approaches to calculate CVA capital charge and the
implications related to their implementation in the
banks risk framework. Before deepening in the anal-
ysis, we highlight some points of attention that can
be useful drivers:

• The convergence of new SA-CVA with the
FRTB-SBM and, more in general, towards a
more risk-sensitivity framework;
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• The presence of eligibility criteria and supervi-
sory approval in order to apply the SA-CVA;

• The establishment of a materiality threshold
that can allow banks to approximate their CVA
capital charge to their CCR capital charge.

With regard to all the details related to CVA hedges
and eligibility criteria we suggest to refer to the BCBS
paper [4] directly.

Standardised Approach for CVA: SA-CVA

General Principles

We can confirm that also this final version of the
SA-CVA is an adaptation of the FRTB-SBM and a re-
finement of the 2015 first proposal. Thus comparing
this final SA-CVA to the FRTB-SBM we can highlight
once more the following major differences:

• The reduction in granularity of market risk
factors for most cases;

• The creation of a specific risk class (counter-
party credit spreads) that inherits the bucketing
features of CSR (non-securitisation);

• The absence of default risk and curvature risk
calculation;

• The use of a more conservative risk aggrega-
tion and a multiplier (mCVA) to counterbalance
the absence of default and curvature risks cal-
culation;

• The need of supervisory approval to be ap-
plied.

The minimum criteria for the SA-CVA eligibility are
two:

1. The ability for the bank to model exposure
and calculate (at least monthly) CVA and CVA
sensitivities to the relevant market risk factors;

2. The presence in the bank of a CVA desk respon-
sible for CVA risk management and hedgining.

Of course regulatory CVA is the base for the cal-
culation of the CVA capital charge and such a cal-
culation must be performed by the bank for each
counterparty having at least one covered position.
A key point for supervisory approval in the use of
CVA-SA is the bank’s adherence to the following
principles:

• CVA must be calculated at counterparty level
as the expectation of future losses resulting from
the default of the counterparty assuming the bank
itself is default-free.

• CVA calculation must be based on at least three
fundamental inputs:

- The term structure of market-implied
PD that has to be estimated from credit
spreads observed in the market18;

- The market-consensus ELGD that has
to be the same used for calculating risk-
neutral default probabilities from credit
spreads19;

- The path of discounted future exposure
that has to be produced by pricing all
the derivative transactions related to the
counterparty on simulated paths of relevant
market risk factors20.

• CVA calculation must be consistent with Ac-
counting CVA as well, in particular:

- The paths of discounted future exposure
has to be obtained via exposure models
used for calculating the accounting CVA,
adjusted to regulatory requirements in
case of needs;

- The model calibration process, market
and transaction data must be the same as
those used for accounting purposes.

• The generation of market risk factor paths (un-
derlying the exposure models) shall meet spe-
cific requirements indeed:

- Drifts of risk factors must be consistent
with a risk-neutral probability measure;

- The volatilities and the correlations of
market risk factors must be calibrated to
market data (if no sufficient data exists
in a given market, historical calibration is
allowed);

- The distribution of modelled risk fac-
tors must account for the possible non-
normality of the exposure distribution
(e.g. "fat-tails").

• CVA calculation must take into consideration
the level of dependency between exposure and
counterparty credit quality.

• CVA calculation must take into account miti-
gant effect deriving from margining and collat-
eral requirements.

Supervisory approval is also subject to:

• The appropriateness of bank methodology in
simulating all the relevant risk factors across
an adequate numbers of paths and set of future
time-points;

• The adequacy of risk management processes
in the control and governance of CVA risk;

• The adequacy of IT infrastructure processes in
the market data management.

18The Committee is quite precise also in defining the requirements in case of illiquid counterparties.
19Unless the bank is able to demonstrate that the seniority of the derivative exposure is different from the seniority of the

senior unsecured bonds.
20To be discounted using risk-free interest rate curves.
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As in the first proposal, the BCBS also defines
the eligible hedges for SA-CVA: only the transactions
used for the purpose of mitigating CVA risk can be
considered as eligible. Eligibility can be extended to
hedges of both the counterparty credit spread and the
exposure component of CVA risk. The instruments
that cannot be included in the FRTB-IMA cannot be
eligible for CVA hedging purposes (e.g. securitisation
products).

Calculations

Banks that are eligible to adopt the SA-CVA must
calculate the CVA capital charge at least monthly
and on demand (as in FRTB-SBM). The SA-CVA
uses as input the sensitivity of regulatory CVA to
both counterparty credit spreads and market risk
factors underlying transactions prices. Sensitivity
computation must be performed in accordance with
the FRTB-SBM standards indeed. In particular the
main general principles regarding the calculation
and the aggregation principles are reported below:

• Six risk asset classes are identified as relevant:
Interest Rate (IR), Foreign Exchange (FX), Coun-
terparty Credit Spreads, Reference Credit Spread21,
Equity, Commodity.

• The overall CVA capital requirement is calcu-
lated as the sum of the capital requirements
for delta and vega risks calculated for the entire
CVA book (including also eligible hedges).

• The capital requirement for delta risk is given
by the sum of the delta capital requirements
for all the six risk asset classes.

• The capital requirement for vega risk is given
by the sum of the vega capital requirements
for five risk asset classes (the counterparty
credit spreads are excluded from vega sensitiv-
ity computation).

• The sensitivities are defined as the ratio be-
tween the change of the quantity (due to a
change in the risk factor value) and the size of
the change; in line with FRTB-SBM, the Com-
mittee provides specific definitions of buckets,
risk factors, sensitivities, risk weights and cor-
relations for each risk asset class.

• Despite shifts are defined in line with FRTB-
SBM, the Committee allows bank to use
smaller values of risk factors shifts in case it is
more consistent with internal risk management
calculations.

• Regarding vega risk, volatility shifts must be
applied to both volatilities used for generat-
ing risk factor paths and volatilities used for
pricing options; CVA vega sensitivities are con-
sidered always material by the regulator and
thus must be calculated by the bank regardless
the presence or not of options in the portfolio.

• Regarding the index hedging instruments, it is
mandatory the calculation of the sensitivities
to all risk factors upon which the value of the
index depends.

Within each risk type the bank has to compute
sensitivity of the aggregate CVA (sCVA

k ) and the sen-
sitivity of all eligible hedges in the CVA book to
each risk factor k (sHdg

k ). The procedure is completely
consistent with the FRTB-SBM one (with some differ-
ences in the final aggregation formula) and holds for
both delta and vega sensitivity.

For each risk factor k the net sensitivities have to
be weighted by the corresponding risk weight RWk
(given by the regulator as for FRTB-SBM):

WSCVA
k = RWksCVA

k (9)

WSHdg
k = RWksHdg

k (10)

Then the net weighted sensitivity of the CVA
book to risk factor k is given by:

WSk = WSCVA
k −WSHdg

k (11)

The formula in (11) is set out under the convention
that the CVA is negative, it intends to recognise the
risk reducing effect of hedging. If CVA loss had been
expressed as a negative value, the minus sign would
have been replaced by a plus sign.
The weighted sensitivities must be aggregated into a
capital charge Kb within each bucket b following the
Variance-Covariance approach that we have already
seen in the FRTB-SBM framework; the formula is
slightly different from the one presented at first in
2015 proposal, with the presence of the R parameter
only in the second component of the equation and a
different formulation of this second component itself:

Kb =
√
[C] + R · [D] (12)

where:

• R = 0.01 is the hedging disallowance para-
menter that prevents the possibility of perfect
hedging of CVA risk;

• C is the component related to CVA sensitivities
and is defined as follows:

C = ∑
k∈b

WS2
k + ∑

k∈b
∑

l∈b;l 6=k
ρklWSkWSl

• D is the component related to eligible hedges
sensitivities and now is defined as follows:

D = ∑
k∈b

(WSHdg
k )2

The last step is the aggregation of capital charges
across different buckets within each risk type:

K = mCVA ·
√

∑
b

K2
b + ∑

b
∑
c 6=b

γbcKbKc (13)

21Credit spreads that drive the exposure
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FIGURE 17: As for FRTB-SBM, three main phases with related interventions can be identified in implementing the SA-CVA
in the bank risk framework.

where the correlation parameters γbc applicable
across buckets are defined by the BCBS itself. From
equation (13) it is possible to notice the presence of
a specific multiplier for CVA (mCVA) that is absent
in the corresponding FRTB-SBM formula: this multi-
plier had a default value of 1.25 in the 2017 proposal,
reduced to 1 in the last revision of July 2020 [11].
However, a bank’s relevant supervisor may require
a bank to use a higher value of the multiplier if the
supervisor determines that the bank’s CVA model
risk warrants it (e.g. if the level of model risk for
the calculation of CVA sensitivities is too high or
the dependence between the bank’s exposure to a
counterparty and the counterparty’s credit quality
is not appropriately taken into account in its CVA
calculations).

Implications and Challenges

The first challenge a bank that want to adopt the
SA-CVA has to face is the supervisory approval. In
order to get it, the bank must be compliant with the
eligibility criteria set by the BCBS in [3] and this could
entail not neglibile implications in its risk framework.

The first criterion (i.e. the ability for the bank to
model exposure and calculate CVA and CVA sensitivities
to the relevant market risk factors at least monthly) is for
sure the most challenging and has been influenced by
the revised market risk framework. Given the strong
imprint of the FRTB in the new CVA risk proposal,
for our analysis we adopt the same structure we
applied in our previous article on the FRTB-SBM [1]:
for each phase (Identification, Calculation and Ag-
gregation) we will comment the implications and the

challenges entailed by the new CVA risk framework.
A summary is presented in Figure 17.

Risk Factors Identification and Classification

As for the Sensitivity-Based Method (SBM) in the
FRTB, the capital requirement is given by the sum
of the contributions from different risk classes. In
particular, for SA-CVA there are six relevant risk
types (versus seven risk classes in the market risk
framework): credit spreads (counterparty and ref-
erence), interest rate, foreign exchange, equity and
commodity. Banks that want to adopt the SA-CVA
need to consider two main kinds of intervention:

1. The identification of all the relevant risk fac-
tors for the calculation. Despite it seems quite
easy by a financial point of view, by a technical
perspective this intervention implies the abil-
ity of the bank to properly associate for each
financial transactions the related risk factors; it
has two level of complexity:

- The ability of the bank risk framework
to associate to each derivative transac-
tion the actual risk factors useful for the
calculation (ignoring all the non-relevant
ones);

- The ability of the bank risk framework
to maintain this association consistently
with the evolution of the portfolio and
the market data.

2. The proper classification of risk factors in
buckets. In this case, as for FRTB-SBM, spe-
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cific metadata need to be associated to each
risk factor for the proper classification.

Here the main challenge for the bank is to improve
its data management system in order to:

• Map the set of relevant risk factors with respect
to the actual CVA book: risk factor mapping;

• Identify all the inter-correlation among mar-
ket data to the proper definition of risk factors
within the engine: risk factor hierarchy;

• Handle enriched metadata and properly asso-
ciate them to risk factors: risk factor classifi-
cation.

Considering the fact that the implementation of
FRTB is mandatory for all the banks, we believe that
strong synergies can be exploited between the FRTB-
SBM and the SA-CVA in this phase. In Figure 18
we have summarised the buckets by risk class for
both CVA-SA and FRTB-SBM: as it is possible to see,
the CVA-SA bucket structure is completely inherited
by the FRTB (even if simplified in some cases). We
believe that relevant synergies can be exploited be-
tween the FRTB and the SA-CVA implementation:
once the bank put in place a logic of risk factor identi-
fication and metadata association for the FRTB-SBM,
the adaptation of this logic to CVA risk framework
is simplified. From this perspective, the challenge
of improving data management implied in CVA-SA
becomes not critical for banks.

Sensitivity Calculations

Most of the calculation rules for SA-CVA are
inherited from the FRTB-SBM indeed. In these two
phases the main challenges for banks may rise in
shifting:

• From the current Advanced CVA to the SA-CVA, if
a CVA sensitivity engine is not in place yet;

• From the current Standardised CVA to the SA-CVA:
despite we are talking about two "standard-
ised" approaches, the SA-CVA is much more
refined and implies an engine able to capture
sensitivities and aggregate them with differ-
ent logics; in this light we can consider this
challenge as the most relevant.

Delta and vega calculation procedures are mainly
replicating the FRTB-SBM ones: differently from the
market risk regulation, the SA-CVA does not require
any curvature computation. If we start assessing
the implications of SA-CVA from this perspective,
we can confirm they are related to the sensitivity
implementation in the FRTB framework and then
foresee two potential scenarios for calculation:

1. The bank is already able to calculate sensitiv-
ities for its CVA book: in this case the first
criterion for SA-CVA eligibility is met; if the
engine needs just an adaptation in the shift-
ing application procedure, the bank will not
face big challenges in extending the FRTB-SBM
logic also for CVA framework; in this specific
case we see relevant synergies that can be ex-
ploited from FRTB implementation, with the
advantage that no efforts for curvature calcula-
tion are expected in the SA-CVA.

2. The bank is not able to calculate sensitivities
for its CVA book positions: in this case the
bank is not matching with the first eligibil-
ity criterion for supervisory approval; despite
formal criteria, the challenge introduced by
SA-CVA in this context is much more relevant
since the bank has to implement from scratch
(or at least strongly enhance) the revaluation
engine in order to compute CVA sensitivities;
some synergies can be exploited from FRTB-
SBM implementation indeed, but for sure the
additional effort to extend the logic to SA-CVA
becomes higher with respect to scenario 1.

As general comment, the sensitivity calculations
in SA-CVA poses a challenge to banks in terms of
computational performances: given the calculation
principles provided by BCBS to get the supervisory
approval, calculating the CVA sensitivities to all rele-
vant risk factors in a proper way means to reiterate
many times CVA calculations under several sensi-
tivity scenarios22. CVA risk calculations (consider-
ing the main inputs provided by BCBS and related
methodologies) imply a more demanding effort in
terms of computation with respect to the market risk
one: from this perspective the SA-CVA can be consid-
ered more challenging than the FRTB-SBM (and few
synergies are exploitable). One remark highlighted
also by Bonollo and Castagna [12] is related to the
fact that the Basel Committee is imposing specific
calculation methodologies for sensitivities: the au-
thors believe that simply bumping the risk factors
may not be the most effective way to compute them,
given also the fact that more sophisticated methods
have been implemented by some banks with good
results. They suggested to modify the proposal in
order to allow banks to be free to choose the pre-
ferred numerical calculation method, with the Basel
Committee that should strictly prescrived only the
functional mathematical definiton of the indicator: in
such a way banks could select the optimal strategy
to calculate sensitivities and in most cases ease the
burden of calculation indeed. It is true that the com-
putational burden can be managed if the frequency
of regulatory reporting is monthly (and on demand),
but banks should evaluate carefully such an effort

22Just as example, think about the sensitivity calculation for an index hedging component: as stated by the BCBS, it is
mandatory the calculation of the sensitivities to all risk factors upon which the vaule of the index depends; it implies the
application of the shift of a risk factor k to all the index components that depends on this risk factor and the subsequent
recalculation of the index value. If the index is the S&P500, reiteration may become challenging.
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FIGURE 18: In the table above there is the comparison between the metadata/bucket structure defined for FRTB purposes
and the metadata/bucket structure for SA-CVA. In most of the risk classes the structure is identical. For the Interest Rate
risk the granularity of verteces by bucket is reduced. Regarding the Credit Spread Risk, the SA-CVA Counterparty and
Reference Credit Spreads have metadata/bucket structures comparable with the CRS (non-sec) in the FRTB-SBM (the only
difference is the number of buckets, reduced in both the SA-CVA risk classes).

since calculations may require several reiteration be-
fore providing consistent risk metrics.

Aggregation

The aggregation of sensitivities within a bucket
and across buckets is another crucial point in FRTB
implementation and this phase may reveal challenges
for banks in their ability of data handling. The im-
plications of SA-CVA are not so different: banks that
want to adopt the new CVA framework can leverage
on FRTB implementation (paying attention on some
differences the SA-CVA entails with respect to the
FRTB-SBM). All the aggregation rules and the corre-
lation coefficients for SA-CVA are provided by BCBS
and follow the FRTB-SBM logic.

To conclude, if we consider the first eligible cri-
terion defined by the BCBS indipendently from the
FRTB-SBM requirements, the challenges for banks
that want to adopt SA-CVA become relevant (in terms
of risk factor identification and classification, sensitiv-
ity calculation and aggregation). If instead we assess
the implications of this criterion together with the im-
plementations entailed by FRTB-SBM, then significant
synergies can be identified and exploited by banks,
especially in the data handling and aggregation en-

hancements. It is quite clear that a basic assumption
for the supervisory approval of SA-CVA application
is the ability of banks to rely on an adequate IT infras-
tracture in order to manage metadata and to perform
calculation, aggregation and reporting of results in
the most compliant and efficient way.

Other Implications of SA-CVA

Challenges for banks that want to adopt the SA-
CVA may rise also from the other eligibility criteria
and principles.

In particular, a bank should be able to estimate
the credit spreads of illiquid counterparties from the
quoted credit spreads of its peers using an algorithm
that should have at least three variables of measur-
ing: rating, industry and region. These metadata
can be retrieved from Front Office systems or market
data providers and are useful also for the sensitivity
computation and aggregation phase. In case neither
historical series of credit spreads from peers are avail-
able, then a bank may face a real challenge: the reg-
ulator allows the bank to use a robust methodology
based on a more fundamental analysis of credit risk
in order to find a proxy for illiquid counterparties
spreads; the assessment cannot be based on historical
PD only, but it has to be related to credit markets as
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well. In certain cases (not really specified by the Com-
mittee) the mapping of an illiquid counterparty to a
single liquid reference name is allowed: this solution
surely reduces the implication of this criterion but
the bank that wants to adopt this work-around must
justify each single mapping to supervisory authority.

Finally, the BCBS is quite clear in stating that
sensitivities that are not used by the bank in its risk
management process cannot be considered as reli-
able. Then in order to adopt the SA-CVA the bank
must have also a CVA desk (or a function similar to
that) for risk management purposes. Despite this is
probably the less challenging implication, it implies
additional costs for the bank in case no CVA desk is
currently in place.

Basic Approach for CVA: BA-CVA

Banks that won’t match the eligibility criteria
discussed above and won’t be allowed by supervisor
authority to use the SA-CVA will fall-back on the
basic CVA approach. The BA-CVA calculations can
be performed in two ways:

1. Via full version, that recognises counterparty
spread hedges and is intended for banks to
hedge CVA risk;

2. Via reduced version, that is obtained from the
full version with the elimination of hedging
recognition.

The reduced version is thought for less sophisticated
banks in order to further reduce the burden of imple-
mentation.

Various input are needed for the BA-CVA calcu-
lation:

• RWc is the risk weight for counterparty c that
reflects the volatility of its credit spreads; all
risk weights values are given by the regulator
on the basis of counterparty sector and credit
quality.

• RWh is the risk weight of single name hedge h
that reflects the volatility of the credit spread
of the reference name of the hedging instru-
ment; all risk weights values are given by the
regulator on the basis of counterparty sector
and credit quality.

• RWi is the risk weight of index hedge i; all
risk weights values are given by the regulator
on the basis of counterparty sector and credit
quality.

• EADNS is the exposure at default of netting
set NS obtained according to Basel 3 frame-
work and used for default capital calculations
of CCR.

• MNS is the effective maturity for netting set
NS.

• DFNS is the supervisory discount factor.

• α is the multiplier used to covert EEPE to
EAD23.

• ρ is the supervisory correlation parameter
equal to 0.5.

• β is the supervisory parameter used to provide
a floor that limits the extent to which hedging
can reduce CVA capital charge; it is equal to
0.25.

• BSN
h is the notional of single-name hedge h.

• Bind
i is the notional of index hedge i.

• DFSN
h is the supervisory discount factor to be

applied on BSN
h .

• DFind
i is the supervisory discount factor to be

applied on Bind
i .

• MSN
h is the remaining maturity of single-name

hedge h.

• Mind
i is the remaining maturity of index hedge

i.

• rhc is the supervisory prescribed correlation
between the credit spread of counterparty c
and the credit spread of a single-name hedge
h of counterparty c.

Reduced Version of BA-CVA

The CVA capital charge under the reduced version
of the BA-CVA is calculated by summing:

Kreduced =

√√√√(ρ ∑
c

SCVAc

)2

+ (1 + ρ2)∑
c

SCVA2
c

(14)

where:

• SCVA is the CVA capital requirement that
counterparty c would receive if considered on
a stand-alone basis and it is given by:

SCVAc =
1
α

RWc ∑
c
(MNSEADNSDFNS) (15)

• The first term under the square root in equa-
tion (14) aggregates the systematic components
of CVA risk.

• The second term under the square root in equa-
tion (14) aggregates the idiosyncratic compo-
nents of CVA risk.

Full Version of BA-CVA

The full version of BA-CVA implies the calculation
of Kreduced as well and can be summarised as follows:

K f ull =reduced +(1− β)Khedged (16)

where:

• Kreduced is calculated as in equation (14);
23The value of α under the SA-CCR is 1.4.
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• Khedged represents the part of capital require-
ments that recognizes eligigle hedges and is
calculated as follows:

Khedged =

√√√√(A + B + ∑
c

HMAc

) 1
2

(17)

Regarding equation (17):

• A = ((ρ ∑c(SCVAc− SNHc)− IH)2 aggregates
the systematic components of CVA risk;

• B = (1 + ρ2)∑c(SCVAc − SNHc)2 aggregates
the idyosincratic components of CVA risk;

• SNHc is a parameter to recognise CVA risk
reduction related to the use of single-name
hedges and it is calculated as SNHc =

∑h∈c rhcRWh MSN
h BSN

h DFSN
h ;

• IH is a parameter to recognise the CVA
risk reduction related to the use of in-
dex hedges and it is calculated as IHc =

∑i RWi Mind
i Bind

i DFind
i ;

• HMAc aggregates the component of indi-
rect hedges and it is calculated as HMAc =

∑h∈c(1− r2
hc)(RWh MSN

h BSN
h DFSN

h )2.

The BA-CVA has been refined with respect to the
proposal presented in July 2015, even if it maintains
the original logic of calculation and aggregation. We
believe there are no relevant implications for a bank
in shifting from the current standardised CVA to the
proposed basic CVA approach. In both cases the
formulae are given by the regulator and it is just a
matter of properly put the input for the calculation.
For sure the new BA-CVA approach is more refined
than the current standardised approach in terms of
risk component calculation (i.e. systematic + idiosyn-
cratic + indirect hedges) and the RWs are not based
on external ratings anymore, but provided directly
by the regulators on the basis of specific metadata (i.e.
risk buckets are defined by credit quality and indus-
trial sector, similarly to what happens for FRTB-SBM);
although this, we don’t see any particular difficulty
for banks in applying the basic formulation proposed
by the Committee.

EGAM: ECB Guide on
Assessment Methodology

ECB introduced on September 2020 the EGAM
(ECB Guide on Assessment Methodology), a doc-
ument which describes the supervisors activity to
be applied in the context of any CCR-related inter-
nal model investigation (IMI) [15] before or after
approval and the ongoing monitoring of approved
internal models. Articles 283 and 383 of the CRR
(Capital Requirements Regulation) require the ECB
to grant institutions permission to use internal mod-
els for CCR if they meet the requirements set out

in the corresponding chapters of the CRR. Based on
the currently applicable EU and national law, the
EGAM provides transparency on the methodologies
that the ECB uses to assess CCR model components
within model investigations when assessing whether
institutions meet regulatory requirements.

In the document released by ECB there is also a
section which is specifically referred to the current
CVA framework, in particular to A-CVA.
Some of the items require compliance with EBA’s
RTS on CVA, which include:

• Modelling of proxy spreads in order to ver-
ify that the institution has implemented a
proxy spread methodology for counterparties
for which no credit default swap (CDS) spread
is available and the ECB verifies that:

a) The institution has a sound policy defin-
ing when a CDS is considered liquid or
illiquid;

b) The institution has modelled its proxy
spreads using either a regression ap-
proach or a bucketing approach, and that
both approaches include at least the fol-
lowing dimensions: rating, region (Eu-
rope, North America, Asia and the rest
of the world), industry (public sector, fi-
nancials and others);

c) The proxy spreads exhibit a stochastic be-
haviour comparable with that of liquid
CDS spreads and that the composition
of their underlying CDS baskets, or sam-
ples or single name proxies, is sufficiently
stable over time.

• Selection of market-implied loss given default
(LGD) in order to verify that the institution has
identified the appropriate market LGD and the
ECB verifies that:

a) The institution uses updated and main-
tained data feeds to extract market credit
spreads and assigned LGDs;

b) The identified market LGD is also used
when determining default probabilities
from the credit spreads, e.g. in the institu-
tion’s pricing functions for credit deriva-
tives.

• Thresholds for number and size of qualifying
portfolios in order to verify that the institution
applies the A-CVA for qualifying portfolios
and the ECB verifies that:

a) The institution’s calculations are reported
and that any action to be taken in the
event of a breach of any of the thresholds
has been defined;

b) The respective reports on the number and
size of transactions are based on either
the risk system that calculates the IMM
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FIGURE 19: The table provides a snapshot of the differences between the current and the revised Basel 3 CVA risk frame-
work. In the last column a synthesis of the challenges the new regulatory standards may entail until the implementation
date January 1st, 2023.

exposures underlying the A-CVA or on
any other system reconciled with the risk
engine that calculates the IMM exposures
underlying the A-CVA on at least a quar-
terly basis.

Furthermore, EGAM provide specification on the
selection of the stress period for A-CVA approach in
order to verify that the institution correctly selects
its stress period for the stressed value at risk (VaR)
calculation. The ECB verifies that the institution has a
defined, documented and validated the methodology
for selecting the most severe one-year time window
regarding credit spread levels within the three-year
period used as the basis for deriving the data for the
stressed exposure calculation. Then it is tested if the
institution is able to justify ratio values close to one
for the stressed VaR to the VaR calculation to the
extent that such ratios are observed.

Lastly, the Guide also clarify assessment method-
ology for calculation of the own funds requirement
for CVA risk, including the multiplier and stressed
A-CVA, and a specific assessments to check for the
M equal to 1 permission.

Conclusions

In Figure 19 we have summarised the main differ-
ences between the current and the revised CVA risk
framework presented by the BCBS in [3]. Challenges

and implications in shifting from the current Basel 3
to the SA-CVA are strictly related to the FRTB-SBM
implementation: metadata and bucket association,
data handling improvement, sensitivity computation
and aggregation are for sure the most urgent top-
ics that banks should face in order to adapt their
frameworks to the new rules set by the Committee.

The Basel Committee has finalised the CVA risk
framework in December in 2017 and subsequently
revised it through consultation in November 2019
and finalized the revision in July 2020, while the im-
plementation deadline is shifted from January 1st,
2022 to January 1st, 2023 due to COVID-19. This
would allow bank to properly reassess in the current
pandemic situation while getting ready for the imple-
mentation deadline of the new CVA framework.

Apart from the implications described in the pa-
per, we highlighted also the chance for banks to lever-
age on several synergies coming from the FRTB im-
plementation in the enhancement of CVA risk frame-
work. Banks should evaluate and assess the costs
of implementation carefully since there is a clear
tendency started by regulators to standardised capi-
tal requirements in order to improve comparability
among banks, and to make the computation much
more sensitivity-based with respect to the current
framework. Moreover, the finalization of CVA risk
review will allow also the finalization of other draft
guidelines on CVA (such as the EBA guidelines on
the treatment of CVA risk under SREP).
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