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Foreword

The purpose of the document is to fulfil the regulatory disclosure requirements based on the revised

Basel banking framework commonly known _ qBasel llIA For the European Union (EU) the current dis-

closure framework coversr f ¢ a@_qcj GGGA pcosgpckclrg _Ib glajsbcg gm
down by Directive 2013/36/EU (Capital Requirements Directive CRDIV) and Regulation (EU) No 575/2013

(Capital Requirements Regulation, CRR) commonly known as CRD IV packageas well as subsequent

issued level 2 acts and guidelines.

Eurex Clearing AG (8Eurex ClearingA or BECAG) is licensed as a Central Counterparty (CCP) under
Regulation (EU) No 648/2012 (EMIR) and in addition is authosed as credit institution taking deposits and

granting loans to a limited extend under the German Banking Act (Kreditwesengesetz, KWQ. Eurex
Clearing is subject to supervision by the German Federal Financial Supervisory Authority (Bundesanstalt

fur Finanzdienstleistungsaufsicht, BaFin).

Eurex Clearing has no subsidiary that requires consolidated supervision basedon Article 18 CRR or §10a
KWG In addition, Eurex Clearing is not included in a group of undertakings that is subject to supervision
on a consolidated level.

Therefore, ECAGHulfils the disclosure requirements detailed in Part 8 CRR and 86a KWG which have
transposed the disclosure requirements of Articles 89 to 96 CRD IV into German lawon a stand-alone
level as follows:

C A remuneration report that fulfils the requirements according to Article 450 CRR. That report is
disclosed by year on the website of Eurex Clearing:
www.eurexclearing.com/clearing -en/about-us/regulatory -standards/remuneration

C Al other disclosure requirements as defined in Part 8 CRR and the related technical standards
are published within this Pillar 11l Disclosure Report which can also be found by year on the web-
site of Eurex Clearing:
www.eurexclearing.com/clearing -en/about-us/regulatory - standards/pillar -iii-disclosure - re-

port

C Moreover, this Disclosure Report contains information about Governance Arrangements as stip-
ulated in § 26a (1) sentence 1 KWGimplementation of Article 88 CRD IV into German law).

C The Country-by-Country reporting to fulfil the requirements according to § 26a (1 ) sentence 2
KWG (implementation of Article 89 CRD IV into German law) is included as an annex to the finan-
cial statement s of Eurex Clearing which is published on the website of the German Federal Ga-
zette (www.bundesanzeiger.de) and can also be found on the website of Eurex Clearing:
www.eurexclearing.com/clearing -en/about-us/corporate -overview/annual-reports

C Information about the Return on Assets (RoA) according to §26a (1) sentence 4 KWG (imple-
mentation of Article 90 CRD IV into German law)is disclosed in the management report of the
financial statement of Eurex Clearing which is published on the website of the German Federal
Gazette (vww.bundesanzeiger.de) and can also be found on the website of ECAG
www.eurexclearing.com/clearing -en/about-us/corporate -overview/annual-reports .

In the following, we refer to the respective laws in place during the reporting period (that is 2017 and in
principle as valid on 31 December 2017 if not stated otherwise).
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How this document is organised
The report is presented over nine chapters, as follows:

Introduction

Implementation of Basel Il at Eurex Clearing AG
Risk Management overview

Management of credit risk

Management of operational risk

2 T S o

Management of market risk, including interest rate risk of exposures on positions not in-
cluded in the trading book

~

Management of liquidity risk
8. Capital structure, Capital Ratio and Leverage Ratio

9. Governance Arrangements

An explanatory list of the abbreviations used is provided as anappendix to this document.

Contact details

For further information or if you have specific questions regarding this report, please contact us at
media.relations@eurexclearing.com.

Eurex Clearing AG June 2018
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1. Introduction

11 Background

1.1.1 Current banking framework ( Basel Ill)

In June 2011, the Basel Committee on Banking Supervision (BCBS) publishedthe first and
major cornerstone s of its global revised banking regulatory framework , commonly known as

a@_ oGBaSGA

Rf c a@GGAj dp_kcumpi grgcj d b mA@ Ndvarhelessntimejteom r m Cs pc v
a @_Idlidis used throughout this document as it has become the commonly used synonym
for the current regulatory banking framework .

a @_ldlidcontains capital requirements for credit risk (including credit risk mitigation tech-
nigues), operational risk and market risk as well, as additional transitional rules starting 2013
and lasting until 2019.G | _bbgrgml * a @ deficition o6 @dhlAtory dapitjl,sthe c q
requirement of capital buffers, the Leverage Ratio, strict liquidity ma nagement requirements
and close monitoring of liquidity by supervisory authorities (Liquidity Coverage Ratio (LCR)
and Net Stable Funding Ratio (NSFR))

Gl rfc Cspmnec_|I Slgml* rfc a@_qc]j GGGA psjcqg f _tec
amkkmljw il mul ~q aAPB GTA* amlqggqrgle md Pcesj _ragn
kclrqg Pcesj _r ‘gand Direntve ZD¥8RBGEU' (Capital Requirements Directive or

a A P B % 8dthlegal documents were published in July 2013 and are in force since 1 January

2014. The CRD IV Directive itselfvas transposed into German national law by that date.

In addition to CRDIV and CRR, substantial parts of the implementation are steered via tech-
nical standards drafted by the European Banking Authority (EBA). The EBA has prepared
many such standards and the majority have been put in place by the EU Commission.

The CRDIV-package did not only transform the 2011 Basel Il rules as such but also imple-
mented some early Basel amendments, such asthe rule set for exposures towards CCPs and
additional components. These components include dedicated rules for capital requirements
related to systematic risk and systematically important institutions. On top of that, limits on
the variable part of remuneration, strengthened corporate governance rules and, by means
of CRR being valid directly in all EU (EEA) countries, a increasingly f _ p k m| &imgle Rulea
mmi A f _gqg " cclwidel rpmbsacb CS

Whereas the Basel Il rules only apply directly to global commercial banks with an interna-
tional remit, the EU rules apply to all banks that operate in the EU. The CRD IV-package there-
fore partly addresses both regional and size-related issues and provides specific or modified
regulations for certain types of business.

Several important regulatory measures within the EU play an additional role in defining future
requirements for banks and have impact on the disclosure requirements.

Since the implementation of the CRD IV packageseveral Basel adjustments have been put in
place: for example, the Liquidity Coverage Ratig, the Net Stable Funding Ratio and the Leverage

IRfc k_gl bmaskclrg md rfgq n_ai_ec _pc8 a@_qc]j GGG8 ? ejm _j pces
g wq r chitm/Mww.bis.org/publ/bcbs189.htm and "Basel Ill: The Liquidity Coverage Ratio and liquidity risk monitor-
ing tools": http://www.bis.org/publ/bcbs238.pdf _ q u c Basel Ill:ghe @et stable funding ratio A 8
http://www.bis.org/bcbs/publ/d295.pdf

2 Regulation (EU) No 575/2013hittp://eur -lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2013:176:0001:0337:EN:PDF

3 Directive 2013/36/EU: http://eur -lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2013:176:0338:0436:EN:PDF
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Ratio, as well as the Total Loss-Absorbing Capacity (TLAC)rules issued by the Financial Stability
Board (FSB). Someof these amendments, such as the rules on LCR and Leverage Ratiq have
already been transposed into national law.

Recent and ongoingdevelopments of the banking framework

In March 2017, the BCBS published its finalised standards on the regulatory treatment of
accounting provisions to capture the impact of the implementation of IFRS 9 with an interim
approach and transitional arrangements *. IFRS 9 and the related regulatory treatment are
applicable as of 1 January 2018 for those banks which are using IFRS.

On 23 November 2016, the EU Commission issued a draft package amendingmainly the
CRDIV® and the CRRto adopt several Basel Il developments and other adjustments at EU
level.

In addition, the EU Commissionalso proposed amendments to Directive 2014/59/EU (Banking
Recovery and Resolution Directive (BRRD)), including the Minimum Requirement for own
funds and Eligible Liabilities (MREL) and the Single Resolution Mechanism Regulation (SRM-
R?).

On25 May 2018 the EU Councilreached a general agreement and approach on the respective

draft package®. In the following, negotiations between the EU Parliament, the EU Council and
the EU Commission will take place in order to finalise the draft package. As these proposals

are still in the legislative process , they are not expected to be in place before 2019 and not
applicable before 2021.

On Basel level the BCBS has proposed several amendments over the last years aiming the
finalisation of the Basel Ill framework of 2011. In 2017, the BCBS issued additional standards
and consultative documents, which are briefly described in the following lines .

The revised standards on Pillar Il disclosure requirements were published by the BCBS in
March 2017, which shall in general be applicable as per 31 December 2017°. The standard
combines already existing and newly introduced disclosure requirements in a consolidated
and enhanced Pillar 11l framework.

In December 2017, the BCBS issuedits package of further changes which are supposed to
finalise the Basel Ill framework ™. In general, the finally introduced changes are applicable as
of 2022.

In addition, some initiatives are still ongoing and have not led to a final ruleset yet:

The future regulatory treatment of sovereign exposures is still in discussion. After an internal
development of a potential future ruleset, the BCBS issued in December 2017 a discussion

4 Standards - Regulatory treatment of accounting provisions (i interim approach and transitional arrangements :
https://www.bis.org/bcbs/publ/d401.pdf

5 Proposed amendments to Directive 2013/36/EU. http://eur -lex.europa.eu/legal -con-
tent/EN/TXT/PDF/?uri=CELEX:52016PC0854&from=EN

6 Proposed amendments to Regulation (EU) No 575/213: http://eur -lex.europa.eu/legal -con-
tent/EN/TXT/HTML/?uri=CELEX:52016PC0850&from=EN

" BRRD: http://eur -lex.europa.eu/legal - content/EN/TXT/PDF/?uri=CELEX:52016PC0852&from=EN

8 SRM-R: http://eur -lex.europa.eu/legal -content/EN/TXT/PDF/?uri=CELEX:52016PC0851&from=EN

® EU Council agreement on CRD YCRR II, BRRD Il and SRMR II: http://www.consilium.europa.eu/en/press/press -re-

leases/2018/05/25/banking- council-agreement-on- measures-to-reduce- risk/
10 pillar 3 disclosure requirements - consolidated and enhanced framework: http://www.bis.org/bcbs/publ/d400.pdf
11 Basel IlI: Finalising post-crisis reforms : https://www.bis.org/bcbs/publ/d424.pdf
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paper on this topic.™ The current framework is treating certain high-quality sovereign expo-
sures as risk-free from a regulatory perspective. The future treatment is looking for a more
differentiated view to capture at least the theoretical risk of a sovereign defaul t.

In February and March 2018, the Basel Committee issued two consultation papers regarding
disclosure requirements. The first consultation constitutes an update to the current Pillar 1l
framework *® setting out additional disclosure requirements arising f rom the finalisation of
Basel Il (issued in December 2017).The second consultative document gives attention to the
disclosure requirements regarding the amended regulatory treatment of accounting provi-

sions™.

In addition, the BCBS published in March 2018a consultative document on the revisions to
the minimum capital requirements for market risk . Beside some changes in course of mon-
itoring the implementation and impact of the market risk standards from January 2016 *°, the
BCBS proposes to recalibrate the Basel Il standardised approach for use by banks with less
material market risk exposures to determine their capital requirements.

The European Commission regulatory proposal of November 2016 and the associated EU
council proposal of May 2018 do not fully include the elements of the December 2017 Basel
Il finalisation .

The European Commission does not plan to implement any of the outstanding Basellll re-
forms in its current proposal even though it is still in negotiations within the legislative pro-
cess. It is currently not yet known when the EU will implement these Basel rules in the EU
jcegqgj _rgml* kmgr | gpackige _q aAPB TG- APP GGGA

1.2 Rfc aRfpcc Ngjj_pqA dp_kcumpi

1.2.1 Overview

The banking framework contains of three pillars:

c Minimum quantitative (capit al) requirements (Pillar I);

O

Supervisory Review Process (Pillar 11);

O

Disclosure requirements , to reach market discipline by public transparency (Pillar
).

Rfc aRfpcc Ngjj_pgA dp_k mp
_I'b dsprfcp bcr _gjg f_tc ~cecl bcd
mutually reinforcing ; Figure 1-1 below g j j r rfc
framework.

geg!l _jjw glrpmbsac
gl cb, Rfc aRfpcc N
aRftleBaselNgj j _pqgA

12 Discussion paper onthe regulatory treatm ent of sovereign exposures: https://www.bis.org/bcbs/publ/d425.pdf

13 Consultative document: Pillar 3 disclosure requirements - updated framework: http://www.bis.org/bcbs/publ/d432 .pdf

YConsultative document: Pillar 3 disclosure requirements: regulatory tre atment of accounting provisions:
http://lwww.bis.org/bcbs/publ/d435 .pdf

15Consultative document: Revisions to the minimum capital requirements for market risk :
http://lwww.bis.org/bcbs/publ/d436 .pdf

16 Standards on minimum capital requirements for market risk : https://www.bis.org/bcbs/publ/d352.htm
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Banking supervision

Pillar | Pillar 1l Pillar Il

Minimum quantitative Supervisory Review Market discipline
requirements Process (SRP)

Capital
Credit Risk « Supervisory Review and Disclosure Requirements
—Risk Weighted Assets Evaluation Process (SREP) Governance Arrangements
— Credit Valuation Adjustment (CVA) | * Intemnal Capital Adequacy Banking Remuneration Practices
—CCP Risk Assessment Process (ICAAP)
Operational Risk + Internal Liquidity Adequacy
Market Risk Assessment Process (ILAAP) Country-by-Country Reporting
Interest Rate Risk in the Banking Other Risks Return on Assets
Book (IRRBB)
Leverage Ratio

Liquidity

« Liquidity Coverage Ratio (LCR)

= Net Stable Funding Ratio (NSFR)

Within the "Three Pillars" model, Pillar | offers the possibility to use different risk measure-
ment approaches per risk category for capital requirements in the range of simple (stand-
ardised) to sophisticated model based methods, according to their business model. Here,
credit risk contains under Basel Il a capital requirement for CVA risk and for CCP counter-
party risk. In addition to capital requirements, Pillar | also covers the liquidity requirements
(LCR and NSRR). Furthermore, a mandatory Leverage Ratio (Pillar | ratio) is proposed to be
introduced in CRR I, most likely been applicable as of 2021.

Pillar 11, also called the Supervisory Review Process (SRP), comprises of the Supervisory Re-

view and EvaluatonProacgq &QPCN' _qgq wucjj _q rfc ~ _liqgy Glrcpl_

ment Process (ICAAP) and Internal Liquidity Adequacy Assessment Process (ILAAP). Super-
visors are obliged to develop a structured approach to review, evaluate and assess the ro-
bustness of banks and their risk models including capital and liquidity adequacy.

In addition, the supervisors evaluate and assess the Interest Rate Risk in the Banking Book
(IRRBB) within the Supervisory Review and Evaluation Process (SREP). National competent
authorities may require a capital add-on in case the IRRBB is in its view, not covered by the
capital requirements. BaFin has issued a General Administrative Act which requires the cal-
culation of additional capital needs in absence of an official decision of the mmpetent author-
ity in course of the SREP. As BaFin is graduallyissuing these notifications, the General Ad-
ministrative Act will be then irrelevant. The Pillar 1l capital requirements add -on imposed by
the respective competent authority will cover all risk s including the IRRBB.

Toget a common view on the risk situation and to allow the market participants to benchmark
the capital adequacy of any given bank, disclosure requirements are laid down in Pillar 1ll. On
EU level, additional elements such as the Country-by-Country reporting and the Return on
Assets are required to be disclosed to increase transparency. Governance Arrangements in-
cluding the structure within an institution and information regarding remuneration are fur-
ther disclosures which are required to be made.

The next chapters describe each of the three pillars and the Basel Ill framework as applicable
in the EU in more detail.
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1.2.2 Pillarl

1.2.2.1 Capital

The first Pillar deals, among other s, with the minimum capital requirements. Capital require-
ments are to be calculated for credit risk , including CVArisk and CCP counterparty risk, mar-
ket risk and operational risk. The capital requirement for each risk category has to be calcu-
lated using an approach that is suitable and sufficient for the individual ban k. For the sake of
an evolutionary approach, both simple and more refined measurement methods have been
defined for each risk category.

The own funds requirements for operational, market, CVA and CCPRisk have to be multiplied
by 12.5 and are summed up with the Risk Weighted Assets for credit risk to build the total
risk exposure. The total risk exposure has to be multiplied by the required Capital Ratio of
the related entity represent ing the total mini mum own funds with is currently at least 8 % (see
figure below).

Eligible regulatory capital

>8.0%

Capital requirements of .
operational-, market-, 12,5 +
CCP and CVA risk

Risk-weighted assets
(RWA) for credit risk

Figure 1-2 Calculation of the minimum capital requirements ( Capital Ratio)

1.2.2.2 Capital requirements
Basel Il sets out provisions regarding the quantity of minimum capital requirement s. As de-

scribed in Figure 1-3, the required portion of the highest possible quality of own funds (Com-
mon Equity Tier 1 (CET1) has to be at least 4.5% of the total risk exposure amount.
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Tier 2 capital
Additionaltier 1 capital
B core tier1 capital (CET1)

—— 8% min. total capital

2%

6% min. tier 1 capital
1.5%

4.5 % min. CET1 capital

Figure 1-3 Quantitative minimum capital requirements

On top of the minimum capital requirements of 8%, Basel Il requires additional capital/risk
buffers: A countercyclical buffer and a capital conservation buffer. Subsequently, the BCBS
introduced further buffers for Systemically Important Banks (SIBs). the G-SIB buffer (for
Global SIBs)and the O-SIB buffer (for Other SIBs). In the EU, CRD IV also requires thesys-
temic risk buffer, which is non-cumulative (the highest applies) to these buffers, and might
be imposed on all total risk exposures or on risk exposures relating to exposures towards
particular countries or on dedicated exposure types.

The capital conservation buffer has to be maintained in order to strengthen the capital basis
of a bank during profitable times, but allowing for a temporarily underrun in case of an eco-
nomic downturn of the bank or unexpected/sudden losses.

Similarly, the countercyclical capital buffer has to be hold available to ensure that it accumu-
late during period s of economic growth in a dedicated region while it may be set to lower
levels in case of an economic downturn in that region.

The capital conservation buffer is phased in until 2019 to finally reach 2.5% of the total risk
exposure of the institution. In t he same manner, the maximum value of the countercyclical

buffer is also phased in. However, the value will be fluctuating over time depending on the
economic situation. The respective percentage in principle is set by the competent authority

of the individual country in which the (credit) exposures are domiciled. The individual rate of
any given bank will therefore be a blended rate taking the size of credit operations in the

various countries into account. It is to be noted though, that the authority super vising any
given bank may set higher levels of buffer requirements or phase -in the requirements faster

than the standard phase-in schedule.

The standard phase-in schedule with the maximum standard requirements i s shown in Figure
1-4.
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Tier 2 capital
Additional tier 1 capital
B core tier1 capital (CET1)

13% incl. counter-
cyclical buffer*

0-1.825%

10.5% incl. capital

conservation buffer

0-1.25%
1.875%
1.25%

2% 2% 2%

—— 8% min. total capital

— 6% min. tier 1 capital
1.5% 1.5% 1.5%

4.5 % min. CET1 capital

45% 4.5% “upon national discretion

2017 2018 2019

Figure 1-4 Overview of capital requirements and related transitional periods

In addition to the buffers illustrated above, a buffer for systemically important institutions
(applicable as of 1 January 2016) and a systemic risk buffer (applicable as of 1 January 2014)
have to be maintained where the competent authority requires them . For G-SIBs the maxi-
mum surcharge is 3.5% of the total risk exposure amount , while for O-SIBs the maximum
surcharge is limited to 2.0% of the total risk exposure amount. The systemic risk buffer is in
general not capped and might be imposed on isolated exposures as well upon national dis-
cretion, e.g. for exposures in a particular country or region. As already described, only the
higher of & @stemic risk Aor & gstemically Important Bank Abuffer is applicable.

The G/O-SIB buffer has been developed by the BCBS in order to reduce the implicit reliance
ongr _r c _-ljgto-& a g Jidbjective of the buffer for systemic risk in the EU is to
allow further strengthening of the capital basis in case exposures with systemic risk exist.

Figure 1-5 demonstrates how the capital requirements and the additional capital buffers will
add up once they are completely phasedin as of 2019.
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— max. of 18 % by max. Systemic
Risk Buffer of 5 %
"~ max. of 16.5 % by max.

Sli-Buffers and if Systemic Risk
Buffer is less or equal to 3.5 %

— max. of 13 % incl. Countercyclical
— min. of 10.5 % incl. Capital

Conservation Buffer

25%

2%

Tier 2 capital

1.5% L . .
Additional tier 1 capital

4.5%

. Core tier 1 capital (CET1)

Figure 1-5 Overview of the total own funds requirements feasible as of 1 January 2019

The minimum capital requirements of 8.0 % of the total risk exposure amount and the man-
datory minimum portion of a certain quality may not be breache d by the credit institutions. By
contrast, the capital buffer s may be underrun for a certain period of time as they are no bind-
ing minimum ratios and are explicitly foreseen to balance out unexpected events. The buffers
are foreseen to maintain a sufficient capital base to absorb losses in stressed periods. All
four mentioned capital buffers must consist of CET1 capital instruments.

If the supervisory authority concludes that application of the risk measurement method is not
adequate or appropriate (for example, the method is not sufficient for the particular bank
or specific type of business, or the business risk is not appropriately reflected in the method),
the supervisory authority may set additional capital requirements via Pillar 1l measures as an
add-on to Pillar I.

Credit risk (Risk Weighted Assets - RWA)

To measure the credit risk, one simple approach (Standardised approach - STA) and two ad-
vanced approaches @Foundation Internal Rating Based ApproachA(FIRB) andalnternal Rat-
ing Based Approach? b t _ | dRBR)Yare&vailable. Thestandardised approach is based on
external credit risk assessments and the two advanced approaches are based on internal
ratings . The Advanced Approach also makes use of internal models for other credit parame-
ters such as Loss Given Default.

The calculation of the risk-weighted assets (RWA) for credit risk is shown in
Figure 1-6.

Exposure after CRM
Risk-weighted assets | .. (assetvalueminus | %+  (Regulatory) Risk
(RWA) for creditrisk | —  value of regulatory weight

credit risk mitigation)

Figure 1-6 Calculation of the RWA
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The basis for assessment is, in principle, the asset value, taking into account the eligible
credit risk mitigation techniques. This basis for the assessment must be multiplied by a reg-
ulatory risk weight that depends on predefined regulatory asset classes and the counterpar-

ties credit risk assessment by anominated External Credit Assessment Institution (ECAI) or
based on internal data depending on the approach chosen.

Figure 1-7 illustrates the choices regarding the assessment of credit risk. In general , the
capital, charge decreases and the risk sensitivity increases with the complexity of the ap-
proach. Furthermore, the implementation and running efforts and costs are al so increasing
with complexity.

Standardised Approach
(STA)

Capital Charge

| Foundation Internal Rating

& Call RIS Based Approach (FIRB)
>
s
= >
0=
c X
o O
Advanced Internal Rating na
Based Approach (IRBA) % 5
¥ O

Figure 1-7 Possible calculation methods for the credit risk

The Standardised Approach defines 17 regulatory asset classes that relate partially to coun-
terparty type only and partially to a specific type of business. The risk weights of each of these
classes (for example, central governments, public sector entities, corporate institutions, se-
curitisations, covered bonds, participations etc.) are fixed (for example, 0%, 20%, 50%, 100%
etc.) or depend on ratings given by anaccepted External Credit Assessment Institution (ECA),
gsaf _ g Kmmbwyqg* oQFitch| dpargpbasedon bredingsgegsments by Export
Credit Agencies (for example, Euler Hermes Kreditversicherun gs-AG, the Organisation for
Economic Cooperation and Development (OECD) etc.).

Apcbgr glgrgrsrgmlg k_w sqc rfcqc Cvnmpr Apcbgr ?ec
Cvnmpr Apcbgr ?eclaw n_prgagn_rcq gl r f cpotMCAB a?pp_
ApcbgrgA mp rfc Cvnmpr Apcbgr ?eclaw ns jgqfcqg grq
OECD agreed methodologyfor the purposes of exposures to central governments and central

banks only.

Furthermore, the credit assessment of the Export Credit Ag ency must be associated with one
of the minimum export insurance premiums (MEIP) that the OECD establishes under this
methodology (for so-called high-income states, e.g. Germany, the OECD does not provide
country risk classifications anymore since 2013).

In the EU, in principle the risk weights for banks are derived from their individual credit as-
sessments (ratings). However, as a fall-back solution it is also possible to derive the risk
weight from the central government of the country of residence in cas e no credit assessment
exists or no rating agency for the regulatory asset class for banks has been nominated.
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In order to use the FIRB or the IRBA, banks must fulfil a number of additional requirements.

A detailed review of processes, estimates and documentation as well as an explicit permis-

sion from the respective authority are necessary to be allowed to use one of the Internal Rat-
ing Based Approaches for the calculation of the risk-weighted asset amounts.

Even further developments of the advanced risk measurement systems must be approved by
the respective supervisory authority. Using these approaches, the bank does not rely on in-
formation provided by an external rating agency but carries out its own assessments, which
form the basis for determining pote ntial future losses. These calculated potential losses are
in turn used as the basis for the corresponding capital requirements.

The permission of the supervisory authority may be granted:

1 In general, for probability of default (PD*) estimates (Foundation Internal Rating
Based Approach (FIRB)); or

1 For probability of default estimates , own estimates of loss given default (LGD'*®) and
maturity adjustment for effective maturity based on PD (Advanced Internal Rating
Based Approach (IRBA)).

Credit Risk Mitigation (CRM)
It is at the discretion of each institution whether to use credit risk mitigation techniques or not.

If an institution decides to use any credit risk mitigation techniques, the institution must con-
sider various operational and procedural requirements besi de quantitative requirements. The
pool of possible collateral to be used is in principle enlarged in the two advanced credit risk
approaches compared with the standardised credit risk approach.

Two methods to calculate the credit risk mitigation of financial collaterals are available: the
Simple Approach and the Comprehensive Approach. Depending on the calculation method
used, only predefined financial collateral types can be considered.

The Simple Approach is a substitution approach. The risk weight that would be assigned un-
der the provisions of the standardised credit risk approach, if the lender institution had a
direct exposure to the issuer of the collateral instrument, is assigned to those portions of
claims collateralised by the market value of generally eligible financial collateral. The re-
mainder of the exposure receives the risk weight that would be assigned to an unsecured
exposure to the counterparty under the provisions of the standardised credit risk approach.

In the Comprehensive Approach, institutions calculate their adjusted exposure to a counter-
party in order to take account of the effects of that collateral. Using haircuts, banks adjust
both the amount of the exposure to the counterparty and the value of any collateral received
in support of that counterparty to take account of possible future fluctuations in the value of
either, occasioned by market movements. This will produce volatility adjusted amounts for
both exposure and collateral.

Additionally, where the exposure and collateral are held in different currencies an additional
downwards adjustment must be made to the volatility adjusted collateral amount to take ac-
count of possible future fluctuations in exchange rates. Institutions have two ways of calcu-
lating the haircuts:

17 PD: the probability (as a percentage) of default by a counterparty over a one-year period;
18 | GD: the ratio (as a percentage) of the loss on an exposure due to the default of a counterparty to the amount outstand-
ing at default.

Eurex Clearing AG- Pillar Il Disclosure Report 2017 14


http://www.eurexclearing.com/clearing-en

I- eurex

1 Ownestimate haircuts, using own internal estimates of market price volatility.

91 Standard supervisory haircuts;

Supervisors allow banks to use own estimate haircuts only when they fulfil certain qualitative
and quantitative criteria.

In summary, it can be noted that the Comprehensive Approach for credit risk mitigation al-
lows taking into account many more financial collateral types with only a slight increase in
the complexity of the calculation method.

Figure 1-8 gives a simplified overview of the calculation methods of financial collaterals un-

der Basel Ill.
Possible calculation Credit Risk Mitigation
methods (CRM) methods
of financial collaterals
Standardised Approach Simple
(STA) ~ | Approach
o .| Foundation Internal Rating Comprehensive
Credit Risk Based Approach (FIRB) Approach
Advanced Internal Rating

Based Approach (IRBA)*

*Credit Risk Mitigation is taken into account as part of the LGDassessment.

Figure 1-8 Overview ofpossible calculation methods of financial collaterals

Credit Valuation Adjustment (CVA and CVA Risk)

Credit Valuation Adjustment is an accounting term, and refers to an adjustment to the mid -

market valuation of the portfolio of transactions with a counterparty in OTC derivative trans-

_argml q, Rf _r _bhsqgrkclr pcdjcarq rfc asppclr k_pic
credit risk, but does not refle ct the current market value of the credit risk of the counterparty

towards the institution.

An institution is required to calculate the own funds requirements for CVA risk 1 the risk of
loss due to adverse changes in CVA for all OTC derivative instruments in respect of all of its
business activities, with the exception of purchased credit derivatives recognised to reduce
risk -weighted exposure amounts for credit risk.

In addition, CVA risk may also be applicable on SFT exposures in case the competent authrity
bcrcpkglcqg rf _r rfc glqrgrsrgmlyqg AT? pggi cvnmgspc.
terial.

Central Counterparty Risk (CCP Risk)

When a bank acts as a clearing member of a CCP, arisk weightof 26is_ nnj gcb rm rfc °~ _1i
trade exposure to the CCP in respectof OTC derivatives, exchange tradedderivative transac-

tions, and SFTs This preferential treatment may only be applied in case the CCP in question

is classified as qualified CCPs. lnder CRR aCCPggq aml ggbcpcb rm Tit aos_jg
has been granted an authorisation under Regulation (EU) No648/2012 (European Markets

Infrastructure Regulation - EMIR) or an equivalent regulation in its country of residence.

In addition to the 2% risk weight for the tr ade exposure, additional capital requirement s are
applied on the contribution of the clearing members to the default funds of the qualified CCP.
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There are further rules with re gards to client positions of a clearing m ember related to CCP
business. As they are not applicable for Eurex Clearing, it is not explained here in detail. The
comprehensive basis for the CCP Risk is defined in Articles 3000 311 CRR.

Operational risk

The main drivers of operational risk in banks are the growing dependence of banking operations
on IT systems, the enlarged use of electronic banking, the progressive development of risk sys-
tems and, especially, the increasing complexity of business processes in banking.

Legal, compliance and cyber risk have become increasingly important drivers for operational
risk. In this context, operational risk is by nature very different from credit risk and market risk.
Operational risk is far more difficult to capture because it is inherent to many activities and is
still nearly inevitab le.

Recent events have shown that operational risk can be significant, and resulting losses can even
threaten a bank's existence.

Under Basel Il three methods are applicable to calculate the capital requirements for opera-
tional risk as shown in

Basic Indicator Approach

(BIA)

Operational Risk ——» Standardised Approach
(SA) =
=
= >
[
g &
0 a
Advanced Measurement % &
Approach (AMA) X o

Complexity and risk sensitivity in the two more simple approaches are nearly similar, whereas it
is much higher in the advanced approach.

First, there is the Basic Indicator Approach (BIA} g | ufgaf _ ° _ldapgitgjremncp_r gml _

quirements are estimated as a percentage (alpha factor 15%) of the gioss income (calculated as
the average of the previous three financial years). This approach involves a simple calculation
but is not very risk sensitive.

Next is the Standardised Approach (SA) which splits business into predefined business lines.
Operational risk capital requirement s are estimated as a specified percentage (beta factor 12%,
15% or 18%) of gross income per business line. This can be seen as a basic indicator approach
applied to each business line.

The Advanced Measurement Approach (AMAYequires internal loss data and model -based meth-
ods to calculate the regulatory capital requirements. Comparable to the Advanced Internal Rat-
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ing Based approaches, an explicit permission as well as a detailed review of processes, esti-
mates and documentation by the respective supervisory authority is necessary to be allowed to
use the AMA to calculate the operational risk amounts. The application of advanced measure-
ment approaches is subject to both qualitative and quantitative criteria , and banks may be al-
lowed to recognise the risk mitigating impact of insurance.

Market risk

Market risk is typically defined as the uncertainty about future earnings and about the value of
assets and liabilities (on- or off-balance sheet items) due to changes in interest rates, foreign
exchange rates, security prices or commodity prices.

Basellllbgqgr gl esgqfcqg “~cruccl rfc ~ _liyqg r p-tehn |
and typically valued mark-to-market) and the non-trading book (typically held for a longer term
or to generate permanent earnings [hold or income -making intention]) and attaches different
requirements accordingly.

Certain positions cannot be allocated by the nature of the position but need dedication. The in-
stitution needs to have a clear policy for allocation and must document the current allocation. If
the positions finally allocated to the trading book exceed certain thresholds, capital requirement
rules for the trading book apply. If the thresholds are not surpasse d, those rules are not relevant.

Market risk under the perspective of Pillar | is defined as the risk of lo sses in positions (on+ and
off-balance sheet) arising from movements in market prices. The risks subject to this require-
ment are as follows:

1 Therisks pertaining to interest rate related instruments and equities in the trading book
only;

1 Foreign exchange risk and commaodities risk independent of trading book allocation.

Basel Ill defines two methods to calculate the capital requirements for market risk (standardised
approach and internal models).

The Basel Committee concluded its work on the fundamental review of the trading book (FRTB)
in January 2016. The FRTB standards address several weaknesses, enhance the risksensitivity
of the market risk framework by setting an amount of own fund requirements that is more pro-
portionate to the risks of trading book po sitions and they clarify the definition of the boundary
between banking and trading books. The BCBS standards are applicable as of 2022 (according to
the Basel lll finalisation package issued in December 2017) and are transposed into the proposal
of the European Commission amending mainly CRR and CRD IV nidoeing applicable before 2021.

Interest Rate Risk in the Banking Book (IRRBB)

The Interest Rate Risk in the Banking Book is evaluated and assessed by the supervisors in
the SREP. As such, the IRRBBs considered by the supervisors in order to capture the current
mp npmgncargtc pgqi rm rfc °~ _liyq a_ngr _j

glrcpecqgr p_rcqg rf _r _ddcar rfc ° _ lyimgterial IRRBBI g_le

are met with a capital add-on. This resulting capital add-on is announced by an official deci-
ggml md rfc gsncptggmp &@_Dgl', GI _"qclac
cision BaFin has put a Pillar | capital add-on rule in place which needs to be respected. The
resulting capital add -on is in a range of 0% up to 2.6% of the total risk exposure amount.

Leverage Ratio

Within the Basel framework, t he Leverage Ratio is applicable as of 1 January 2018In the EU the
ratio is currently in discussion to be introduced in 2021. It shall be a binding minimum ratio of
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potentially 3%, as currently proposed by the European Commission in the draft package amend-
ing mainly the CRD IV and the CRRas issued in November 2016.

Liquidity

Beside the capital requirements Basel lll contains a quantitative (minimum) ratio for the man-
agement of liquidity risk. Two liquidity standards, the Liquidity Coverage Ratio (LCR) and the Net
Stable Funding Ratio (NSFR), were introdued to achieve this objective. Both ratios reflect the

minimum level of liquidity banks must provide to meet the liquidity risks they face from a regu-
latory perspective either short -term (LCR) or mid-term (NSFR).

Liquidity Coverage Ratio

The LCR requiresinstitutions to hold sufficient liquid assets (i.e. assets that can be liquidated at
negligible loss of value) to withstand the excess of liquidity outflows over inflows that could be
expected to accumulate over athirty -day stressed period.

Consequently, institutions are required to hold liquid assets, the sum of which equals or is
greater than the liquidity outflows less inflows over the next thirty days under stressed conditions
(inflows are limited to 75 % of liquidity outflows). Under the Basel lll rul es, the LCR phasingin
rules fores aw a start with 60% minimum ratio as of 1 January 2015 (after an observation period
started in 2013) and a full application (1036 binding ratio) as of 2019. The EU has decidedhat
because of delays in the legislative process to start with a 60% minimum ratio as of 1 October
2015 but to reduce the phase-in period and reach the 100% minimum ratio as from 1 January
2018. Mathematically the LCR is expressed as follows:

Stock of high quality liquid assets
2100 %

Total net cash outflows next 30 days

Figure 1-10 Calculation of LCR

Net Stable Funding Ratio (NSFR)

The NSFR has been established as a measure that should be used to optinge the structural
liquidity of credit institutions over a time horizon of one year.

The NSFR is definedby BCBSas ratio between the available stable funding and the amount for
which a stable funding is required. Those amounts are calculated by multiplying the nominal
amount with the so-called available stable funding factor and the required stable funding factor.
The amount of available stable funding must match the amount of required stable funding. The
NSFR introduced by BCBS is applicable as of 1 January 2018lt is expected, that the NSFR will
start entering into force in the EU as of2021 at the earliest, as it is part of the European Com-
mission proposal amending CRR and CRD |V issued in November 2016.

1% Proposed amendments to Regulation (EU) No 575/2013http://eur -lex.europa.eu/legal -con-
tent/EN/TXT/HTML/?uri=CELEX:520B5PC0850&from=EN
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Available Stable Funding (ASF)
Required Stable Funding (RSF)

z 100 %

Pillar 11

The risks of Pillar | and further significant and substantial risks must be included in an integrated
capital management and risk management consideration.

The following figure gives an overview which risks were to be considered under such an inte-
grated risk approach.

Pillar| - risks Other/furtherrisks

Measurement of the Additional liquidity risks
regulatory requirements

Interest rate risk in the

banking book
Capital requirements for: . .
. Credit risk Risk concentration

+ Risk Weighted Assets Risk scenarios
* CVAcharge ) .
- CCP risk Residual risks from

+  Operational risk credit risk mitigation
+ Market risk If necessary: business risk,
+ sales risks, reputation risks,

Liquidity coverage strategic risks etc.
short / mid-term

Risk profile of the institution = adequate internal
capital and liquidity (Pillar Il)

TTc ~_1liyqg glrcpl _j _gqqcqgqgkclr amknpgqcq md
risks, to assess the necessary amount of capital, and to maintain this at all times (Internal Capital
Adequacy Assessment Process- ICAAP)In addition, the Internal Liquidity Adequacy Assessment
Process (ILAAP) assesses the liquidity profile of an institution in relation to its business and com-
plexity.

A review and evaluation process by the supervisors (Supervisory Review and Evaluation Process

gl rcpl

- SREP)also includes a review and evaluation ofamongstothersr f ¢~ _ I i yg a_ngr _j |

adequacy, as well as the possibility to require capital in excess of the minimum Pilla r | amount
and to intervene at an early stage in case risks are not captured adequately. Altogether, Pillar II
is also called the Supervisory Review Process (SRP).

The EU has set the necessary standards on internal organisation, risk management, capital and
liquidity management, corporate governance, remuneration as well as the related Pillar 1l review
processes within CRD IV Chapter I, Articles 73 U 110). These rules have been transposed into
German law.
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In addition, EBA has issued guidelines in order to ensure comparable and appropriate SREP
methodologies and processes.”® According to these guidelines the SREP judgement arises con-
sidering four key elements: the analysis of the respective business model including its related
risk profile, the assessment of the internal governance and institution -wide control arrange-
ments, and the above described ICAAP and ILAAP. Aaresult of the SREP judgement quantitative
capital, liquidity or other supervisory measures could be imposed by the authorities. In addition,
the SREP is the basis forthe annual institution - specific workplan of the authority . Overall, the
objective of the SREP is to ensure an @propriate and effective risk management as well as an
adequate coverageof the existing risk s.

In the following fig ure the SREP including its four elements is shown:

SREP

Supervisory Review and Evaluation Process

Ongoing assessment and monitoring of quantitative and qualitative criteria

Assessment of
internal
Business model governance and
analysis institution-wide
control
arrangements

Assessment of Assessment of
risks to capital risks to liquidity
and adequacy of and adequacy of
capital liquidity

(ICAAP) resources (ILAAP)

Overall SREP judgement

Quantitative capital, liquidity or other supervisory measures
(incl. early intervention measures)

Basis for institution-specific supervisory planning

1.2.4 Pillar

The third Pillar, named market dggagnj gl c* gq _jgm il mul _qQ apcesj _r
ments. The disclosure requirements are a basic prerequisite for sound information standards

among all market participants. This in turn allows market forces to take effect without obstruc-

tions, thus indicating the prevalence of market discipline.

The current Pillar 11l framework contains disclosure requirements and recommendations for
various areas of banking operations, including the methods a bank uses to estimate its risks or
how the bank determines its capital adequacy (that is the relationship between equity and overall
risk). The bulk of these disclosure requirements applies to all banks, and more detailed require-
ments have to be fulfilled from banks using internal methods.

20 EBA/GL/2014/130 Guidelines on common procedures and methodologies for the supervisory review and evaluation pro-
cess (SREP) https://www.eba.europa.eu/documents/10180/1051392/EBA- GL-2014- 13+GL+on+Pil-
lar+2+%28SREP%29%20+DE.pdf/5d63aad35b03-4301-b1c9-174e3670ad66
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The published EBA Guidelines on LCR disclosure are only applicable to G-Slis and GSlls.
Therefore, this disclosure report only contains the LCR figure as of 31December 2017in Chap-
ter 7.5.

In addition, further information has to be disclosed on corporate governance and governance
arrangements and information about the Return on Assets (RoA).

ROA indicates the efficiency of invested capital during a specific period of time. Mathematically
the ROA is expressed as follows:

Net Income
RoA =

Total Assets

Figure 1-14 Calculation of Return on Assets

The present report serves the purpose of meeting the requirements of Pillar Il as outlined in the
foreword and providing interested parties with further essential information about the business
and risk situation of Eurex Clearing.

21 EBA/GL/2017/01 http://www.eba.europa.eu/documents/10180/1807490/Guidelines+on+LCR+disclosure+to+comple-
ment+the+disclosure+of+liquidity+risk+management+%28EBA- GL-2017-01%29.pdf

Eurex Clearing AG- Pillar Il Disclosure Report 2017 21


http://www.eurexclearing.com/clearing-en

I- eurex

13 Information about Eurex Clearing AG

1.3.1 Corporate structure

Eurex Clearing and its subsidiary, Eurex Clearing Security Trustee GmbH, are fully owned by
Deutsche Borse AG and areintegrated into Deutsche Borse Group. The ownership and corporate
structure is shown in Figure 1-15 below:

Deutsche Borse AG
100%
Eurex Frankfurt AG

100%

Eurex Clearing AG

100%

Eurex Clearing Security

Trustee GmbH

Figure 1-15 Corporate structure

Sole owner of Eurex Clearing AGis Eurex Frankfurt AG which is a 100% subsidiary of Deutsche
Borse AG. Thus, Eurex Clearing isincluded in the consolidated accounts of Deutsche Borse AG.
Consequently, Eurex Clearing is according to 8291 German Commercial Code Han-
delsgesetzbuch, HGB) exempted to draw up consolidated statutory accounts. Due to the small
size of Eurex Clearing Security Trustee GmbH the drawing up of consolidated statutory accounts
is also not necessary in line with the provisions of § 293 HGB.

The purpose of Eurex Clearing Security Trustee GmbH is related to dedicated tasks in case of a

default scenario of certain UK clearing members or clients in order to comply with the UK CASS

(Client Asset Sourcebook)rules. As such, Eurex Clearing Security Trustee GmbH is not a regu-

lated entity according to CRR or KWG and is neither to be classified as dinancial institution

(Article 4 paragraph 26 CRR), nor afinancial enterprise (81 (3) KWG) nor anancillary services

undertaking (Article 4 paragraph 18 CRR) and is thereforetobepce _pbcb _q _| amrfcp sl
gl eA,

Consequently, Eurex Clearing Security Trustee GmbH is according to Article 18 CRR alsonot to
be consolidated under regulatory terms. Thus, ECAG has to fulfil the regulatory requirements on
a stand-alone level only.
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Business operations and supervision

Eurex Clearing operates as a CCP, including the operation of a clearing system for cash and
settlement of transactions on domestic and international securities or derivatives exchanges,
multilateral trading platforms and of OTC transactions in various financial instruments such as
derivatives, equities and bonds. Eurex Clearingensures the performance of delivery and payment
obligations after transactions are concluded on Eurex Deutschland and Eurex Zirich AG (Eurex
exchanges), the Frankfurter Wertpapierborse (FWB®, the Frankfurt Stock Exch ange), the Irish
Stock Exchange Eurex Repo GmbH

Eurex Clearing is a CCPin accordance with EMIR. In this regard, Eurex Clearing has been au-
thorised in line with Article 14 EMIR as a ©P. BaFin issued the relevantlicense to Eurex Clearing
on 10April 2014.

Eurex Clearing is also authorised by BaFin to operate deposit taking and lending business. In
connection with this authorisation, it grants loans and extends credit lines for affilia ted compa-
nies and accepts cash deposits from affiliated companies. As a consequence, Eurex Clearing has
to fulfil the regulatory obligations towards the German supervisory authorities and presents this
report in compliance with the disclosure requirements pursuant to Part 8 of the CRR and § 26a
(1) sentencel KWG.

However, the banking business is only minor, as the main activity of Eurex Clearing is to act
as a CCP.
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Implementation of B asel Ill at Eurex Clearing AG

Pillar I: Minimum capital requirements

According to its business operations and the associated risks, Eurex Clearing has selected
for each risk category the most appropriate and efficient approach for measurement of min-
imum capital requirements.

Granting loans is not Eurex Clearingys core business. Credit risk mainly arises in the short
term and with credit institutions or central ban ks. Therefore, Eurex Clearing has selected the
standardised approach to assess the credit risk under Pillar I.

Credit risk is derived from short -term m oney-market investments (without trading intent),
exposures on central bank or interbank operational accounts. Treasury counterparties as
well as cash correspondent banks for the operational network are selected based on a high
degree of creditworthiness and operational reliability.

As the money market investments are collateralised to a high degree, Eurex Clearing has
selected the comprehensive approach for credit risk mitigation.

Contrary to credit risk, operational risk is much more importantto Eurex Clearing compared
to conventional commercial banks.

To calculate the own funds requirements for operational risks, Eurex Clearing uses the Basic
Indicator Approach pursuant to Articles 315 et seq. CRR. In consultation with BaFin, Eurex
Clearing expands the basis for calculating its capital requirements to include an adequate

clearing portion of the fees collected for the account of the operating companies.

Eurex Clearing uses the standardised approach for assessing market risk. The complete
business activity belongs to the non-trading book. Market risk, according to the regulatory
classification, is currently derived f rom foreign currency risks only and is very limited.

The following table gives an overview of the calculation methods chosen by Eurex Clearing:

Risk Category Calculation Method

Credit Risk Standardised Approach

Credit Risk Mitigation (CRM) of financial Comprehensive Approach

collaterals
Operational Risk Basis Indicator Approach
Market Risk Standardised Approach

Table 2-1 Calculation methods chosen by Eurex Clearing

Pillar 1I: Supervisory Review Process (SRP)

Eurex Clearing has implemented all necessary organisational and methodological require-
ments for the Internal Capital Adequacy Assessment Process (ICAAP), the Internal Liquidity
Adequacy Assessment Process (ILAAP)anNd all other element s which constitute the basis for
the Supervisory Review & Evaluation Process (SREP)

The Executive Management of Eurex Clearing is informed at least on a quarterly basis about
all significant and substantial risks. If necessary, risks are reported ad hoc. This reporting
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includes also risk that is not in the scope of Pillar | and is the basis for Eurex Clearing's
internal capital and liquidity planning.

Cspcv Aj mequpeg IEeonamic Capital (EC) is determined using the Value at-Risk
method (VaR, see3.2 Risk management methodology). EC measures the amount of capital
that is required in order to be able to cover even extreme events over a period of 12 months.
ECis calculated at a confidence level of 99.98%. This means that losses within the next twelve
months will not exceed the calculated EC with a probability of 99.98%.

With the introduction of Basel Ill, the Pillar Il and its SREP was amended by the assessment
of | g | q r liguidity agleqlaqyy

Basel Il requires Eurex Clearing to have in place robust strategies, policies and systems for

the identification, measurement, management and monitoring of liquidity risk over an appro-

priate set of time horizons so as to ensure that Eurex Clearing maintains adequate levels of

liquidity buffers. The design of its ILAAP framework is the sole responsibili ty of Eurex Clear-

ing.

Within the SREP, competent authorities collect quantitative and qualitative information on

Cspcv Ajc_pgleyg GJ??N rm bcrcpkglc Cspcv Ajc_pgl ey
risks, even under stressed conditions.

Eurex Clearing performed a self -assessment to check compliance of its ILAAP Framework

against the EBA Guidelines on common procedures and methodologies for the supervisory

review and evaluation process. The analysis took into account the nature, scale and complex-

grw md Cspcv Ajc_pgleyg "sgqglcqqgq _argtgrgcgq, ?q9 _ p
Risk Management Framework to be commensurate with the requirements of the Directive,

Regulation and EBA technical standards.

As part of SREP, the management of Eurex Clearing is in a constant dialogue with its super-
visors.

Eurex Clearing is licensed as a CCP under EMIR and in addition is authorised as a credit
institution taking deposits and granting loans to a limited extend under the KWG. Eurex Clear-
ing is subject to supervision by BaFin.

In 2017, BaFin did not issue anofficial decision in course of its Supervisory Evaluation and
Review. As such, Eurex has not to comply with any additional capital requirements due to
risks not covered via Pillar |, except a potential IRRBB capital surcharge that had to be cal-
culated in absence of an official BaFin decision. In 2018, Eurex Clearing has received aSREP
notification by BaFinrequiring additional capital in order to capture all risks (incl. IRRBB) not
covered viaPillar 1.

2.3 Pillar 111: Market discipline

ECAG as regulated credit institution fulfil s the regulatory obligations on an individual level
towards the German supervisory authorities and presents this report in compliance with the
disclosure requirements pursua nt to Part 8 of the CRR and 826a (1) KWG The information
required by Article 450 CRR(information regarding remuneration), 8§ 26a (1) sentence2 KWG
(Country-by-Country reporting) and § 26a (1) sentence 4 KWG(Return on Assets)is disclosed
separately. For a comprehensive overview ofall disclosures please see foreword.

Beside this, certain requirements do not apply for Eurex Clearing. As Eurex Clearing does not
perform any kind of trading , related disclosure requireme nts are not applicable (Article 439
CRR).The following articles are not relevant to Eurex Clearing due to its business activities U
although they apply in principle : Article 441 CRR (Indicators of global systemic importance),
Article 449 CRR (Exposure to securitisation positions), Article452 CRR (Use of the IRB Ap-
proaches to credit risk), Article 454 CRR (Use of the Advanced Measurement Approaches to
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operational risk) and Article 455 CRR (Use of Internal Market Risk Models).

The applicable disclosures have to be published at least on an annual basis® in conjunction
with the date of publication of the financial statement s. In addition, Eurex Clearing asses an-
nually the need to publish certain information more frequently in order to ensure stake-
fmjbcpyq _aacaqq -tordate infoanmfon. The cetatedradsessment process of
Eurex Clearing according to EBA Guideline 2014/14° was heading to the result that more
frequently disclosures have not to be made.

2.4  Regulatory environment

Eurex Clearingd s j dgj g rlA cp @e@s jg_cy reqEdments sgimplemented in the
European Union by CRD IV and CRR.

On 15 October 2013, the EU adopted th&ingle Supervisory Mechanism (SSM)Regulation, under

which the ECB assumes responsibility in principle for banking supervision in the Eurozone; coun-

tries outside the Eurozone have the option to join the supervisory mechanism.The SSM has been

gcr sn gl mpbcp rm dsprfcp f_pkmlggc gsncptggmpw np_
sl gml A, stGlep, supervisiah gver the largest banks (Significant Institutions, (SIs)) with

international operations was transferred directly to the European Central Bank (ECB) in Novem-

ber 2014.

However, for the less significant institutions (LSIs), the ECB only lays down supervisory princi-
ples, harmonises interpretation decisions and coordinate s the national supervisory authorities.
How far that coordination will reach and how this new function of the ECB will develop over time
is currently an open question.

In June 2014, the ECB decidedo classify Eurex Clearing as a LSl The decision reflects the ded-
icated role of Eurex Clearing outside the core banking business which is the focus of the SSM.
Although, Eurex Clearing continues to be seen as systemically important as Financial Market
Infrastructure (FMI), Eurex Clearing is not classified as a Sl for the purposes of the SSM.As such,
Eurex Clearing remains as a credit institution under the supervision of BaFin.

ECB confirmed the classification of ECAGbased onits annual review also for 2018.

22 BaFin interpretation of the disclosure requiremen r ¢ &a?p  cgr b pafgegp @@k gk GBsjc 1A' 8
https://www.bafin.de/SharedDocs/Downloads/DE/Protokoll/dl_protokoll_150115 fg_offenlegung_auslegungsfra-
gen_ba.pdf?__blob=publicationFile&v=3

23 EBA Guideline transposed in Germany via BaFin Rundschreiben 05/2015 (BA):
https://www.bafin.de/SharedDocs/Veroeffentlichungen/DE/Rundschreiben/2015/rs_1505_ba_offenlegung.html
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3. Risk Management overview

3.1 Strategy and organisation

Risk management is a fundamental component of the management and control of Eurex
Clearing. Effective and efficient risk management is vital to protecting Eurex Clearing's in-

terests and enables Eurex Clearing to achieve its corporate goals and safeguards its contin-
ued existence. Eurex Clearing has therefore established a risk management system compris-
ing roles, processes and responsibilities applicable to all staff and organisational units of

Eurex Clearing. This concept is designed to ensure that emerging risks can be identified and
dealt with as early as possible.

Cspcv Ajc_pgleyqg pggqi grp_rcew gq -~ _gcb snml gr g S
risk taken within the various business activities car ried out by Eurex Clearing. The risk strat-

egy does this by determining conditions for risk management, control and limitation. Eurex

Clearing gives considerable attention to its risk mitigation process and ensures that appro-

priate measures are taken to avoid, reduce and transfer risk or intentionally accept it.

Cspcv Ajc_pglevyqg pgqi qgrp_rcew clgspcqg _Ib cl _"jcqg
The information required for controlling risks is assessed using structured and consistent

methods and methodologies. The results are collated and incorporated into a reporting sys-

tem enabling measurement and control of the risks. Risk reporting is based on reliable in-

formation and is carried out on a regular basis and ad - hoc for existing and potential risks.

The members of the Executive Management of Eurex Clearing are ultimately responsible for

the risk strategy of Eurex Clearil e, Rf c pgqi qr p _riskappetiteghatdigficeas r q CA? EVY q
the maximum loss that the Executive Managementis willing to assume in one year, the tol-

cp_lac gl jgefr md rfc pgaqi g ucjj ~q rfc bcqggpch
intention to maintain risk at an appropriate and acceptable level (see also 3.4 Risk manage-

ment approach).

The members of the Executive Management ensure that the risk strategy is integr ated into
the business activities and that adequate measures are in place to implement the strategies,
policies and procedures.

Risk awareness and a corresponding risk-conscious culture are encouraged, amongst other
things, through appropriate organisation al structures and responsibilities, adequate pro-
cesses and the knowledge of the employees. The appropriateness of the risk management
and controlling systems is continuously checked.

Risks are openly and fully reported to the responsible level of management. The responsible
management is informed fully and in a timely manner about the unit's risk profile, relevant
risk(s) as well as about relevant losses. Internal reporting and communi cation is amended by
annual reports.

Eurex Clearing has developed its own corporate risk structure and distinguishes between
operational, financial, business and project risks (see also 3.3 Risk structuring ).

The members of the Executive Management of Eurex Clearing are responsible for the man-

agemc | r md _jj pgaqgi q, Cspcv Ajc_pgleyq pgThgus, k_|I _eckecl
the various operational units are responsible for identifying risks and for reporting them

promptly to Enterprise Risk Management (ERM), a central function which belongs to Eurex
Ajc_pgleyqg AAN Pgaqi K._CCP Risk Managemebtdsrresgomsible o for

consolidation and integration of all CCP risk management functions at ECAG in order to main-

tain one integrated risk framework.
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ERMassesses all new and existing risks. It also reports on a quarterly basis and, if necessary,
ad-hoc to the Executive Management. Controlling of risks is performed in the decentralised
business areas, that is, in the areas where the risks occur.

Risk control in the Eurex Clearing opep _r g ml _j slgrg gq clgspch
Pgaqi Pcnpcgclr _rgtcqgA* ufm _pc pcgnmlgg jc*
controlling any risk in their area whereas ERMis responsible for the assessment and report-
ing of risks.

The risk management framework of Eurex Clearing, as stated in the Risk Management Policy
aims at ensuring that all threats, causes of loss and potential disruptions are :

Properly identified as soon as possible;

1

1 Centrally recorded;

1 Assessed (that is, quantified in financial terms to the largest possible extent);
1

Reported consistently and in a timely manner together with suitable recommenda-
tions to the respective Executive Management;

1 Mitigated and controlled.

These five key processes, as well as adequate quality standards, have been established in the
Risk Management Policy and are reviewed on an ongoing basis.The risk management pro-
cesses are critically reviewed by an independent audit function, which ensures the suitability
and effectiveness of the risk management process by independently monitoring the process
and the reporting system.

S mm‘ protess
Business Risk Owner/ o = Mitigation &
T line of defence OpRisk Representative Identification Notification Control
g‘, P2 c;f'ggf;nfcscon"o' i Risk Management function Assessment h:koe':to(:umr:g,
e 2 Audit function Internal Audit

Figure 3-1 Five-level risk management system with central and decentralised responsibilities

Risk identification

Risk identification consists in the identification of all threats to Eurex Clearing, as well as
causes of loss and potential disruptions. Risks may arise as a result of internal activities or
external factors and the risk examination must be performed with regard to existing or new
processes, when concluding new business or entering new service areas.

The risk identification process is on the one hand proactive, based on regular review of pro-
cesses in order to identify weak areas and points of failure (manual input required, process
without double keying or four eyes controls in place, specific procedures subject to high vol-
umes or tight deadlines etc.) or based on scenarios of disruption or failure taking into con-
sideration all sources of issues (unavailability of systems, human error etc.). On the other
hand, the risk identification process is also reactive, following an incident and, where appro-
priate, learning from this event.

The identification phase also includes the quantification of risks in the form of parameters
that can be based either on statistical data, in the case of actual process monitoring, or on
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subjective expert appraisal when insufficient statistics are available.

All organisational units and individual employees must themselves identify and quantify po-
tential risks in their area of responsibility.

3.1.2 Risk notification

Risk notification is the step in the risk management process that ensures that risks are cen-
trally recorded.

All organisational units and individual employees must notify Enter prise Risk Management,
in a timely manner, of the risks that they have identified and quantified.

3.1.3 Risk assessment

The assessment of an incident or a potential risk development aims at quantifying the risk in
dgl _I ag_|j r ¢ p/alup-atsRipkAl ek crofdgynarad comparing the result with the
available risk cover. It takes into account mitigation measures currently in place, such as
business continuity measures, insurance policies etc. (see also 3.2 Risk management meth-
odology and 3.3 Risk structuring ).

A qualitative assessment may be used whenever it adds value or is deemed more adequae.

The risk assessment phase is carried out by Enterprise Risk Management based on data and
information collected and produced either in a periodic or ad -hoc report by the relevant area
or upon request of ERM.

Moreover, low frequency/ high impact risks are assessed by identifying scenarios of threats
to which the enterprise is exposed. The evolution of their probability is monitored by using
input from internal and external experts.

3.1.4 Risk mitigation and control

Risk control involves determining and implement ing the most appropriate treatment for the
identified risk. It encompasses risk avoidance, risk reduction, risk transfer and intentional
risk acceptance.

All organisational units and employees must perform risk control and implement mitigating
actions according to the established escalation process.

3.1.5 Risk monitoring and reporting

The relevant boards and committees are informed consistently and in a timely manner about

material risks - whether existing or potential - and about the related risk control measure s
in order to take appropriate action. ERM respectively CCP Risk Managementis in charge of
providing this information to the relevant boards and committees (see also 3.5 Risk reporting

and monitoring). Moreover, upon request of the relevant boards, ERMrespectively CCP Risk
Management will issue reports to external parties.

3.2 Risk management methodology

Eurex Clearing has installed a standardised approach for measuring and reporting all oper-

ational and financial business and project risk acrossits mpe _| gg_rgml 8 rf-c aml acnr
at-pggqi A &T_P' , Rfc nspnmgc gg rm _jjmu rfc mtcp_j|j
hensive and easily understandable way and to facilitate the prioritisation of risk management

actions.

The VaR quantifies the tisks to which a company is exposed. It indicates the maximum cumu-
lative loss that Eurex Clearing could face if certain independent loss events materialise over
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a specific time horizon for a given probability. Eurex Clearing's models are based, in line with
the Basel Il framework, on a one-year time horizon and correlations between individual risk
estimates are recognised when calculating the capital charge for operational risk.

The VaR is calculated at a confidence level of 99.9% (required Economic Capital). Eurex Clearing
also performs VaR calculations in order to detect potential risk concentrations, as well as stress

test calculations, which consider even more conservative model parameters than the regular

VaR calculations.

In addition to classical stre ss tests, which analyse the impacts of predefined stress scenarios,
Eurex Clearing calculates so-called reverse stress tests. With the help of this instrument, stress

scenarios that would exceed the Available Risk Bearing Capacity are identified. The findings in
the reverse stress tests can give rise to further analyses and implementations of measures to
reduce risks.

Eurex Clearing also calculates VaR at 99% confidence level for the determination of the Earnings

at Risk (EaR).This VaR is used as a ging concern risk measure on ECAG level and it is not
expected to have impact on capital and therefore it is not used for capital management. This
VaR is used to determine the maximum risk appetite of ECAG, however it is not the only meas-
ure. So, on the one hand the allocated EBIT can be significantly higher than Earnings at Risk,

but on the other hand exceptional breaches of this limit do not automatically require a risk
pcbsargml, ?2aampbgle rm CA?EYyq dgpqr pgg20%qr
of the planned EBIT of the Eurex segment.

3.3  Risk structuring

ECAG defines risk as a potential negative impact on its financial, revenue and liquidity situa-
tion. ECAG differentiates between four major risk types that are managed and controlled with
distinct methods. These risk types are operational risk, financial risk, business risk and pro-
ject risk which are illustrated in the following figure:

Risk positions

[ Business risks ]

[ Operatlonal risks Financial risks

[
[

Service defmenmes Market risk

) J
Avallablllty risk ] [ Credlt risk J
J J

Damage to S
( physical assets ‘ ‘ LOreliny s ‘
| i
Legal offences and i
business practices H
1
e JI 777777777 y S JI 777777777 1 amme e 1
i Project risks | i Project risks | i Project risks |
~ ] ~ ] ~ ]

Figure 3-2 Risk structure of Eurex Clearing
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Operational risk is defined as the risk of loss resulting from inadequate or defective systems
and internal processes, from human or technical failure, from inadequate or defective exter-
nal processes, from damage to physical assets and from legal risks that could arise fr om
non- or inappropriate compliance with new or existing laws and regulations and all contrac-
tual commitments. Operational risks for Eurex Clearing relate to system availability, pro-
cessing, legal disputes and business practice. The risk inventory is based on operational risk
scenarios and internal loss data.

Financial risk includes credit risk, which describes the danger that a counterparty or contract
partner might not meet its contractual obligations, market risk, that can arise in the case of
market, interest rate or currency fluctuations, as well as liquidity risk, which applies if Eurex
Clearing is unable to meet any payment obligation or due to increased refinancing costs:

91 Credit risk can arise from participation in clearing fund after clearing member de-
fault and margin collateral usage, collateralized and uncollateralized cash invest-
ments, liabilities, and fund assets for pension plans. The risk inventory is based on
exposure data for these risk drivers ;

1 Market risk can arise from investment in secur ities and assets covering pension ob-
ligations. The risk inventory is based on exposure data;

9 Liquidity risk can arise in case of customer default, payment obligations or repay-
ment of customer deposits. Liquidity risks are not included into the aggregate ri sk.
They are instead controlled by a limit system as defined in the Eurex Clearing Treas-
ury Policy.

Business risk reflects sensitivity to macroeconomic evolution and vulnerability to event risk
arising from external threats, such as regulatory adjustments or changes in the competitive
environment, or internal weaknesses. According to the shareholders agreement and the re-
lated contract set up, ECAG does not generate sales on its own but on behalf of its mother
companies. For this reason, ECAG is not exposed to business risk and thus no riskbearing
capacity is allocated to business risk.

Project risk arise s from the change of the current risk profile once a project goes live in the
future. Indeed, the launch of a new product, process or system may have a significant impact
on one of the above-mentioned risk categories. Therefore , project risks figure s are included
in operational, financial and business risks, which is why they are quantified within these risk

types.
The following sections 4 to 7 describe the operational risk and financial risks in more detail.

Risk management approach

Gr gqg Cs p cinmentionto comfigelrigk jo@n appropriate and acceptable level. Depend-
ing on the risk characteristics, there are basically four types of management strategy further
elaborated at the level of the single risk type:

1 Risk acceptance: a deliberate decision to take risks and monitor their development;

1 Risk reduction or elimination: measures to reduce either the severity or the fre-
qguency of losses;

1 Risk transfer: contracts to give risks to the market;
1 Risk avoidance: changes to the businesses that anticipate ard prevent built-in risks.

The latter three management strategies are risk mitigating. Within Eurex Clearing, several
mechanisms are used to reduce both the frequency and impact of incidents according to the
type of risk.
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Risk reporting and monitoring

Monitmpgl e _ I b pcnmprgle _pc cqqgqclrg_j n_prq
to give Executive Management and the Supervisory Board timely, consistent and accurate
information about the material risks that Eurex Clearing may encounter or have enco untered.

All relevant data and information is collected, assessed and prepared by CCPRisk Manage-
ment, who assemble the relevant information and prepare the regular management reports
according to the principles set down in this document (see also 3.1 Strategy and organisation).

Regular reports

Risk reports are issued to the Executive Management Supervisory Board and Risk Committee
of Eurex Clearing on a regular basis. These reports provide the status of a new risk situation
and/or updates on existing risk developments covering causes, potential early mitigation

measures, assessment and recommendations.

Ad-hoc reports

CCPRIisk Management may issue ad-hoc reports when a new risk situation or the develop-
ment of an existing risk should be reported to the Executive Management of Eurex Clearing,
because of the material impact it has on the risk profile of the relevant units.

Monitoring

Internal Audit ensures, through independent audits, that the adequacy of the risk control and
risk management functions is monitored. The results of these audits are also fed into the risk
management system.
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4. Management of credit risk

4.1  Strategy, process, structure and organisation

Cspcv Ajc_pgleyqg eclcp_j pgqi k_|I _eckclr grpsarspec*
the risk strategy, is specified in Chapter 3 - Risk Management overview. The present status

and the business direction for credit risk are stated in the risk strategy. The Executive Man-

agement periodically examines and adjusts the risk strategy as necessary. The risk strategy

is set in accordance with the Risk Management Policy and is reported annually to the Super-

visory Board.

The ECAG CRO department is responsible for controlling the credit risk of ECAG. In addition
Group Credit is responsible for assessing the creditworthiness of potential new counterparts
and the creditworthiness of issuers of collateral accepted by ECAG. Beside this, Group Credit
reviews the creditworthiness of exi sting counterparts and approves Treasury counterparts
credit limits.

Eurex Clearing takes into account its overall credit risk exposures to individual counterparty
from different types of relationships the counterparty may have with Eurex Clearing:

1 Credit risk related to pure CCP business;

1 Creditrisk re lated to other business activities of Eurex Clearing.

4.1.1 Creditrisk related to pure CCP business

Within the pure CCP business, Eurex Clearing acts from a legal perspective as a principal.
However, economically Eurex Clearing as a CCP is not involved in the tansactions and the
transaction related risks. As such, the CCP positions are not recognised in the balance sheet
and do not form part of the risk positions under CRR Pillar I. Furthermore, securities collat-
eral are not taken into account for the Pillar I purposes of CRR.By contrast, cash collateral
taken and placed in the markets result in on -balance sheet items and is therefore included
for Pillar | purposes. The related positions from cash margins and their investments are not
considered in this caption but are in scope of the risks form other business activities. Having
said this, there is remaining credit risk from the CCP business which is not captured with the
current CRR Pillar | approach and is therefore dealt with under Pillar Il as described belo w.

For the credit risk arising from its CCP activities, Eurex Clearing mitigates the risk by mar-

gining. Margining encompasses the entire process of measuring, calculating of a clearing

kck cpyVqg pgqi cvnmqgspec, Rf ¢ npmt gethamdll finertiala mj j _r cp _j
commitments related to the open positions of a clearing member can be offset within a very

short period of time.

Throughout this process, intraday all positions are mark -to-market on a near to real -time
basis. The profits and losses are calculated due to changes in market prices or positions and
result in margin credits and margin debits. Besides this backward-looking component Eurex
Clearing estimates potential future price risks which must be covered with sufficient and el-
igible collateral so that no shortfall arises. The calculation of this future risk exposure as-
sumes worst case price changes within the assumed liquidation period on a given confidence
level.

Moreover, Eurex Clearing has established prudent clearing membership requi rements and
admission criteria which needs to be met prior to admission of a clearing member and which
will be monitored on a regular basis by performing internal credit risk assessments of all
clearing members.
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If a participant defaults and if its colla teral (margin collateral and clearing fund collateral) is
not sufficient to cover all of its obligations, Eurex Clearing maintains sufficient financial re-
sources to enable Eurex Clearing to cover losses resulting from defaults by applying the fol-
lowing default risk protection mechanism:

Eurex Clearing’s Default Waterfall

Postion netting

Margin collateral of defaulted
Clearing Member

Default fund contribution
of defaulted Clearing Member

Dedicated amount
of Eurex Clearing

Default fund contributions of
non-defaulted Clearing Members

Assessments and further
dedicated amount

Remaining funds
of Eurex Clearing

Figure 4-1 Default risk protection mechanism

4.1.2 Credit risk related to other business activities of Eurex Clearing

For the credit risk arising from other business activities, Eurex Clearing defines limits per
counterparty based on different exposure types, such as notional amounts, secured expo-
sures and unsecured exposures. These credit risk exposures can exist against individual
counterparties from different types of relations hips the counterparties may have with Eurex
Clearing:

1 Part of payment infrastructure: late margin call payments, variation payments and
option premium payments in non-EUR and norr CHF are facilitated by payment banks
and nostro agents (cash balances);

M Part of settlement infrastructure;
91 Part of Treasury activities, such as investments, repos and derivatives.

The Group Credit as an independent function is responsible for issuing monthly credit reports
to the Executive Management and to Enterprise Risk Management. The monitoring of the
treasury limits is performed by Treasury Back Office that is responsible for issuing mo nthly
financial investment reports to the Executive Management and to ERM.
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4.2  Credit risk exposures under Pillar |

4.2.1 Application of the standardised approach

As described in section 4.1.1 above, the credit risk under Pillar | does not include the pure
CCP business of Eurex Clearing.

For the purpose of Pillar | credit risk capital requirements, Eurex Clearing uses for the cen-

tral governments and central ~ _ | iexpgisure class the credit assessments by OECDB*. In

addition, Eurex Clearing nominated the External Credit Assessment Institution (ECAI) Stand-

_pb $ Nmmpyq dmp rfc g_kc cvnmgspac_ jajc_bqgagaf_goge fM@A Ba mekce
amsl rpgcqgA gl Ogoverbment®an jpcal@muatt®rnities| pullic sector entities and

institutions (credit institutions, investment firms and other dedicated financial counterpar-

ties) exposure classes, the dedicated risk weight is derived from that of the respective country

ofresgbcl ac, Rfc sqc md rfcqc apcbgr _qgqcqgqgkclrg ~w M
has been notified to the German supervisors.

The exposures of Eurex Clearing belong mainly to the exposure classes of central govern-
ments and central banks and to institution s. As per year end 2017 (and also year-end 2016)
all exposures to central governments and central banks are risk -weighted by 0%. The expo-
sures to institutions have only a short maturity of less than or equal to three months, thus,
pursuant to Article 120 paragraph 2 CRR the risk weight is 20%.

All other exposures in the different exposure classes mostly achieve the prescribed risk
ucgefrgle md _I sl p_rcb nmggr gml &aslp_rcbA gknjgcaq

Eurex Clearing complies with the risk weighting as defined in Section 2 of Chapter 2 of Part
Three, Title Il of the CRR.

The following table shows the respective total credit risk exposure values in the standardised
approach, before and after applying credit risk mitigation techniques, that have been allo-
cated to each exposure class, as well as credit quality step prescribed in Chapter 2 of Part
Three, Title 1l of the CRR.

2 Country Risk Classification: http://www.oecd.org/tad/xcred/crc.htm
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1/ Bcack cp 0./5

Exposure class Risk weight Exposure value Exposure value after CRM* and

class Credit Conversion Factor (CCF)
Central governments 0% 26,994,492 26,994,492
and central banks 20%

50%

100%

150%

Total 26,994,492 26,994,492
Regional governments, 0% 9,570 9,705

local authorities and 10%
other public bodies 20%
35%
50%
100%
Total 9,570 9,570
Multilateral 0%
development banks 20%
and international 50%
Organisations 100%
150%
Total -
Institutions (banks) 0%
20% 54,538 42,911
50%
100%
150%
Total 54,538 42,911
Corporates 20%
50%
100% 8,316 8,316
150%
Total 8,316 8,316
Other (including equity 0%
holding) 20%
100% 22,195 22,195
250% 75 75
Total 22,270 22,270
Total 2017 27,089,186 27,077,559
Total 2016 26,815,035 26,813,035

* CRM (Credit Risk Mitigation techniques) is described in detail in 5.3 Credit risk mitigation.

Table 4-1 Total credit risk exposure values
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Detailed information and distribution of credit risk exposures

Distribution of credit risk exposures
In the following the distributio n of the credit risk exposures is broken down by exposure
classes, by geographical areas and by the residual maturity according to Article 442 CRR.

As of 31 December 2017, the geographical allocation of credit risk exposures was as
shown in the following table.

1/ Bcack > cp O Geographical areas

Exposure class European Union  Rest of Europe North America Rest of World Total
Central governments and 19,251,802 7,742,601 0 0 26,994,491
central banks

Regional governments, local

authorities and other public 9,570 0 0 0 9,570
bodies

Institutions (banks) 30,925 10,371 13,033 210 54,538
Corporates 6,059 1,162 0 1,096 8,316
Other (including equity 19,116 3,154 0 0 22,270
holding)

Total 2017 19,317,471 7,757,376 13,033 1,306 27,089,186
Total 2016 15,646,867 9,896,829 73,226 1,276 25,618,197

Table 4-2 Geographical allocation of credit risk exposures

The following table provides information about the residual contract maturity, broken down
by exposure classes. Most exposures are short-term with a significant part being over night
exposures.
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1/ Bcack cp O Maturity

Exposure class Not more than Up to one Over one Total
three months year year

Central governments and 26,994,492 0 0 26,994 491

central banks

Regional governments, local

authorities and other public 9,570 0 0 9,570

bodies

Multilateral development
banks and international 0 0 0 0
organisations

Institutions (banks) 54,538 0 0 54,538

Corporates 8,316 0 0 8,316

Undertakings for collective

investment (Investment 0 0 0 0

shares)

Covered Bonds 0 0 0 0
0 0 0 0
0 0 0 0

Other (including equity

holding) 18,057 4,113 100 22,270
Total 2017 27,084,973 4,113 100 27,089,186
Total 2016 25,611,088 3,526 3,583 25,618,197

Table 4-3 Residual contract maturity
Value adjustments and provisions

In accordance with German GAAR Eurex Clearing assesses, at each balance sheet date,
whether there is objective evidence that a financial asset is impaired. Only indications of im-
pairment incurred at the balance sheet date resulting from past events and current economic
conditions can be considered. Losses expected as a result of future events, no matter how
likely, are not recognised.

According to the policies of Eurex Clearing and in line with sound banking practices and reg-
ulations, Eurex Clearing makes value adjustments and provisions, when necessary and due
to individual decisions. Eurex Clearing does not have any value adjustments and provisions
for credit risk exposures at present, because it does not have any impaired assets.
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Past due items and default or non-performing exposures

Pursuant to the below stated definitions, Eurex Clearing has had no past due item or default
or non-performing exposure in its books at the reporting date or during the year under review.

Definition of past due

? 1 cvnmgspc gq aj _qgqgdgech w rfec APP _gq an_qr bscA
a payment when contractually due, when the debtor has exceeded an external limit commu-
nicated to him as well as when the debtor has utilised credit without prior consent.

Definition of default or non - performing

According to Article 178 CRR a debtor is in defaultwhen either or both of the following con-
ditions apply:

1 The institution has material reason to consider that the obligor is unlikely to pay its
(credit) obligations in full, without recourse by the institution to actions such as re-
alising collateral (if he Id);

1 The obligor is past due more than 90 successive calendar days on any material part
of its overall credit obligation to the institution.

Rf c Cspcv Ajc_pgle glrcpl _j bcdgl gr gml md agkn_gpkc
compliant withthe bc d gl gr g ml md abcdl1&CRRA msrjglcb gl ?prgajc

Credit risk mainly arises in the short -term and with credit institutions or governmental coun-
terparties. Treasury counterparties are selected based on a high degree of creditworthiness
and operational reliability.

4.3  Credit risk mitigation

The exposure values of Eurex Clearing exist mainly in the investment of cash collateral de-
posited by clearing members.

Eurex Clearing places the financial resources to the extent possible on a collateralised basis

with a term of up to 20 business days. Reverse repo is the preferred instrument. In general,

repo transactions must be governed by a repurchase agreement (Global Master Repurchase

?epcckclr mp aBcsrgafcp P_fkcltcprp_e diwthDgl _I| xecq:é
authorised credit and financial institutions that have low credit risk based upon an internal

assessment by Eurex Clearing.

Repo transactions are, in accordance with EMIR, settled via operators of a securities settle-
ment system that ensures the full protection of those instruments.
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Securities accepted as collateral need to fulfil all of the strict conditions of highly liquid fi-
nancial instruments as required by EMIR. In particular, securities accepted as collateral need
to be:

1 Debt instruments issued or guaranteed by high quality obligors (mainly 0% risk-
weight);

1 Issued or guaranteed by governments, central banks, multilateral development
banks, the European Financial Stability Facility (EFSF) or the European Stability
Mechanism (ESM);

1 Freely transferable and without any regulatory constraint or third -party claims that
impair liquidation ; in addition, subordinated securities are not eligible;

1 Have an active outright sale or repurchase agreement market and reliable price data
on these instruments are published on a regular basis.

Transactions in which the securities given as collateral are issued by the counterparty or an
affiliate of the counterparty are not allowed.

Furthermore, Eurex Clearing applies haircuts on the securities accepted as collateral . Ac-
cording to the underlying repurchase agreement, Eurex Clearing may also issue a margin
call that requires the counterparty to post additional collateral in case the market value of
the collateral initially provided decreases to predefined levels. Cross currency collateralisa-
tion is, in principle, possible in triparty transactions and requires additional haircuts.

In general, Eurex Clearing applies credit risk mitigation (CRM) techniques. Currently, these
CRM techniques are only relevant for the exposureaj _qq agl qrgrsrgml gA,

ECAG uses the comprehensive method for financial collateral according to Article 223 CRR
for the purposes of credit risk mitigation.

For capital requirements purposes, according to Article 227 CRR the application of zero vol-
atility adjustments is possible. Where the conditions of the regulation stated above are not
fulfilled, supervisory haircuts as laid down in Article 224 CRR apply. In cases of FX mismatch,
further cross -currency haircuts are to be applied.

The below table shows credit exposures in respect of placements from Eurex Clearing, pre
and post collateral. It also shows the associated RWA. Note that the year on year reduction
largely reflects a reduction in unsecured placements.
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Counterparty 31 December 2017 31 December 2016
Institutions &7 % &7 %
Exposure - book value 54,538 767,233
Collateral - market value 11,627 289,434
Collateral - adjusted market 0 0
value
Exposure - value after CRM 42,911 512,016
RWA 8,582 102,403

Table 4-4 Placements from Eurex Clearing

4.4  Monitoring and reporting

Group Credit reports new credit lines and changes of credit lines (increases as well as reduc-
tions), changes of the internal rating for customers and credit exposures to the Enterprise

Risk Management section. Limit breaches - if any - are monitored and reported by Risk Ana-
lytics to the Executive Management and to Enterprise Risk Management.

The reporting approach as described in 3.1.5 Risk monitoring and reporting also applies to
the management of credit risk. On this basis, Enterprise Risk Management assesses the

credit risk and reports VaR results as well as risk issues to the Executive Management. Be-

sides the assessment of the VaR, Enterprise Risk Management also measures credit risk
concentration and performs stress test calculations on credit risk .

4.5 Disclosures on derivative credit risk

EMIR and the complementary EU Commissons Delegated Regulations enable CCPs to exe-

cute transactions in derivative instruments only for limited purposes. Consequently, Eurex

Clearing uses derivatives only for the following purposes:

(a) Hedging the portfolio of a defaulted clearing memberasp_pr md

management procedure;
& N ]
&a'

Fcbegl e
Fcbegl e

asppclaw pgqi
asppclaw pgqi

_pPgagle
_pPgagle

including outright sales for trust assets (no derivativ es).

C

dp mk
dp mk

Derivative transactions are only executed under counterparty limits which are approved ei-

ther by Group Credit within the authority granted by the Eurex Clearing Executive Board or by
the Eurex Clearing Executive Board. Counterparts are reviewed at least annually by Group
bcrcpgmp_r gml

Apcbgr, Gl a_qc

md

md

mends whether to reduce the limits or repla?:e the counterpart. Treasury Back Office moni-

tors compliance with counterparty limits daily and report s limit violations ad -hoc to CCP Risk
Ajc_pgleyq

K_I _eckclr _1IDb

kmlrfjw
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As of 31 December 2077, Eurex Clearing did not have any exposure outstanding in derivatives
instruments.

4.6  Disclosures on equities in the non-trading book

Equities held in the non-trading book concern strategic participations in companies with busi-
ness related to the business of Eurex Clearing. Due to the strategic alignment, no participa-
tion is held in order to make short -term profits (no trading intent).

Currently, ECAG holds a 100% participation in Eurex Clearing Security Trustee GmbH. The
purpose of the company is related to dedicated tasks in case of a default of certain UK clearing
members or clients in order to comply with the UK CASS rules.
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4.6.1 Equities in the non-trading book

In the following, the participation in Eurex Clearing Security Trustee GmbH is included in the
equities in the non-trading book of ECAG.

31 December 2017 31 December 2016
&7 % . &T %
Fair value of investments 79 79
Balance sheet value 75 75
Total unrealised gains
4 4
(losses)
thereof total revaluation
. 4 4
gains (losses)
Amounts included in the
original or additional own 0 0

funds

Table 4-5 Equities in the non-trading book
4.6.2 Valuation and accounting of equities in the non-trading book

For valuation and accounting purposes German GAAP (HGB) defines equities in the noftrad-
ing book as long-term financial assets.

According to 8 340e HGB in connection with 88252 and 253 HGB, subh assets may not be
recognised at an amount higher than their purchase price, reduced by depreciation, amorti-

sation and write-downs in accordance with particular requirements for fixed assets. Items of

fixed assets may be written down in order to carry the m at the lower of cost or market value

at the balance-sheet date. Impairment losses shall be recognised if impairment is expected

to be permanent.
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4.7 Asset encumbrance

The disclosure of information on asset encumbrance pursuant to Article 443 CRR was speci-
fied by EBA with the EBA guidelines on the disclosure of encumbered and unencumbered
assets on 26 June 2014°. Based on this guideline, the below disclosures are made. The dis-
closed figures are median values based on the reported quarter -end figures as required.

The overall level of encumbrance is zero as shown below. Unencumbered assets are mainly
related to the following positions:

1 Investment in Eurex Clearing Security Trustee GmbH (Equity);
1 Investments in debt securities (Debt securities);

1 Other assets, such as exposures to institutions, corporates and balances at central

banks.

Carrying amount Fair value of  Carrying amount Fair value of
of encumbered encumbered of unencumbered unencumbered
assets assets assets assets

{l\ssgts .of the reporting 0 27,598,883

institution*

Equity instruments* 0 0 75 0
Debt securities* 0 0 9,634 9,561

Other assets* 0 173,238

* Figures are median values based on the reported quarter-end figures.

Table 4-6 Encumbered and unencumbered assets

The fair-value of non-encumbered collaterals from collateralised placings is shown below:

Fair value of collateral
received or own debt
securities issued available
for encumbrance

Fair value of encumbered
collateral received or own
debt securities issued

Collateral received by the

reporting institution* 0 122,878
Equity instruments* 0 0
Debt securities* 0 122,878
Other collateral received* 0 0

Own debt securities issued

other than own covered bonds 0 0

or ABSs*

* Figures are median values based on the reported quarter-end figures.

Table 4-7 Collateral received

% Guidelines on disclosure of encumbered and unencumbered assets: http://www.eba.europa.eu/documents/10180/

741903/EBA GL-2014-03+Guidelines+on+the+disclosure+of+asset+encumbrance.pdf/c65a7f669fa5-435b-b843-
3476a8b58d66
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As there were no matching liabilities to the only source of encumbrance, no sources can be
shown in the following table.

Matching liabilities,
contingent liabilities or
securities lent

Assets, collateral received and own
debt securities issued other than
covered bonds and ABSs encumbered

Carrying amount of
selected financial

liabilities*

* Figures are median values based on the reported quarter -end figures.

Table 4-8 Encumbered assets/collateral received and associated liabilities

4.8  Stress testing of credit risk

Eurex Clearing performs stress tests and reverse stress test to ensure th e adequacy of its
financial resources in case of simultaneous default of multiple key market participants, and
to identify potentially dangerous market conditions.

Rf c rcpk

T Rfec

T Rfec

agrpcqq

aBcd_sjr

aCaml mkga

rcqgrA amknpggcgq

md rfc J_pecqr

Bcrcpgmp_r gml

rfc cmathgdscrw md os_
of rare but plausible events. The following stress tests are performed for credit risk:

Amsl rcpn_prw Epmsn
the counterparty group with the largest unsecured exposure is simulated on a
monthly basis, after utilisation of all respective collateral and after taking the recov-
ery rate into account;

Qrpcaaq

Rcqr A*

economic environment on Eurex Clearing is simulated on a monthly basis. To capture
the worsening of the economy, certain credit risk model parameters are adjusted
compared to the standard VaR simulation.

Rf c pcaqgs

jrq md rf

c aBcd_sjr md r

fc J_pecaqr

Deterioration Stress R ¢ gare&Aompared to limits, which are defined as a fraction of the avail-
able Risk Bearing Capacity. The stress test results are reported to the Executive Management
on a quarterly basis and to the Supervisory Board on a semiannual basis.

In addition, a credit stress test is performed on a daily basis to check, whether the current clear-
ing fund is sufficient or not to cover a default of two largest counterparties under market stress.
As soon as the potential consumption of the clearing fund by any clearing member breaches a
defined threshold, Eurex Clearing board decides to take risk mitigating actions. Risk mitigating
actions include member - specific actions, e.g. extra margin requirements, or member -wide ac-
tions, e.g. an increase of the size of the cleaing fund by increasing the clearing fund contribution

by all.
Gl _bbagr

g ml rm rf

¢c gqrpcgqgq rcqrgq

bcdglchb

mt c*

whose aim is to analyse how many clearing members could default before Eurex Clearing be-

comes insolvent.

In the year under review, the stress tests did not reveal any risks that endanger the going concern
of the business of Eurex Clearing.
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5. Management of operational risk

5.1  Strategy, process, structure and organisation

Eurex Clearing defines operational risks as the risk of losses that can be attributed to inade-
guate or non-functional systems or internal processes, human or technical errors and exter-
nal events. The following risk classes are distinguished here:

Availability (technical infrastructure, facilities, staff) ;
Service deficiency (errors & omissions, supplier deficiencies, product flaws) ;

1
1
1 Damage to physical assets (terror/sabotage, natural hazards);

1 Legal offences and business practice (non-respect of laws & legal practice, contract,
corporate governance).

Operational risk represents a major risk class for Eurex Clearing and one that is systemati-
cally managed and controlled. Eurex Clearing established a comprehensive framework and
set of instruments meeting the requirements from both a regulato ry and a business perspec-
tive.

Special consideration is given in the risk management activities to the risk of failure of the

clearing systems and processes. Eurex Clearing regularly orders and performs Business

Continuity Management tests. These tests draw a distinction between three different scenar-

ios: staff, workspace, and system unavailability. While the system unavailability tests are an-
nounced to avoid operational risk, tests relating to staff and workspace unavailability are or-

dered without prior no tice and last up to 3 days. The corresponding system failure tests were
last carried out in March 2017.

Cspcv Aj cskgirgtdge fisgdespriped in 3.1 Strategy and organisation, also applies to
the management of operational risk. In this risk strategy also, the risk capital dedicated to
cover losses resulting from operational risk is defined, setting a limit for this risk type.

Operational risk can be differentiated according to the severity and frequency of losses. As
operational risk management depends on the risk position of Eurex Clearing, the general
principles are as follows:

1 All main risks are identified and continuously analysed with regard to the expected
or real effect on frequency and severity;

91  For risks with low frequency but high severity, risk transfers are considered, for ex-
ample, through insurance contracts;

1 For risks with high frequency but low severity, risk reduction is considered, for ex-
ample, by optimising processes.

The ultimate responsibility for operational risk management lies with the members of Exec-

utive Management of Eurex Clearing, who are supported by different units and functions. Eu-
rex Clearing has established a segregation of duties into the predominately central opera-
tional risk management, the mostly local operational risk control and an independent review

function.

The five steps of the risk management process (as described in Chapter 3)need to be taken
into account.

It is the responsibility of line management to control operational risk within their area on a
day-to-day basis. This includes the identification of suitable measures to mitigate operational
risk and to improve the effectiveness and efficiency of the operational risk management. To
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achieve this target Executive Management_ nnmgl rq aMncp_r gml sA cgmi Pcnp
their respective area with a direct reporting line to the respective member of the Executive
Management.

The Operational Risk Representative is the key contact for both the employees in the respec-
tive organisational unit as well as for Enterprise Risk Management. They also support the
Executive Managementwith all tasks regarding operational risk and are especially responsi-
ble for the collection of operational risk event data within their organisational unit. In addition
to this, the Operational Risk Representatives take an active role in further developing opera-
tional risk tools and instruments. They also coordinate operational risk training for their re-
spective organisational unit.

It is the responsibility of any single employee to support ERM, line management and the Op-
erational Risk Representative of their organisational unit regarding any operational risk mat-
ters. Every employee is especially required to participate in the collection of operational risk
event data. In addition, individual employees may be asked by line management, their Oper-
ational Risk Representative or ERMto take an active role also in the operational risk man-
agement process, for example, as experts within scenario analysis.

5.2 Determination of Pillar 1l capital requirement

Operational risks should be identified and assessed annually in workshops between ERMand
Operational Risk (OpRisk) Representatives. To this end, the staff estimates the probability and
the degree of financial loss arising from operational risks (loss scenarios). This assessment
incorporates various types of information s uch as the number of claims for damages asserted
by customers against Eurex Clearing, the share of transactions processed fully automatically
(straight-through processing), faults and interruptions in the system infrastructure as well
as audit results from Internal Audit.

In order to avoid operational risks from starting activities in new products or on new markets,

Eurex Clearing has implemented a new product process, which aims to ensure that all of the

affected units of Eurex Clearing are included at an early stage in the preparation and devel-

opmentprocess.Cs p c v Ajmew pauctretated risk management process is regulated

gl rfc aNpmhcBrocedBrgAl,i [@Pdprjfwogpmkgmpc* Cs plemProduptc _pgl e qcr
Committee consisting of representatives of the risk -relevant departments, the task of which

is to coordinate between the affected departments when new products are launched.

The risk scenarios defined in the workshops are the key benchmarks for the VaR amounts for
operational risks in the calculation of Available Risk Bearing Capacity. A validation of the sce-
narios is planned at least once a year.

Eurex Clearing conducted an annual validation of the operational risk scenarios in 2017. In
connection with the annual validation of the underlying scenarios for the VaR calculations,
Eurex Clearing performs stress tests in which the loss resulting from the stress scenarios is
compared with the risk capital allocated to the operational risks.

ERM calculates a Value at Risk at a givenconfidence level based on a loss distribution func-

tion that is generated by a Monte Carlo Simulation. The predefined confidence level derives

dpmk Cspcv Ajc_pgleyqgq Pgqi Qr p_rdngtcongrhicGapitalcp r m amkr
with the available Risk Bearing Capacity.
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Operational Risk Model

The VaR model for the calculation of Operational Risk (OpRisk) uses internal and external
loss data, Key Risk Indicators (KRIs), Risk Indicators (RIS) and scenarios as input. Internal
and external loss data as well as KRIs and RIs enter the model indirectly by serving as the
foundation of the OpRisk scenario framework. The scenarios, which are subject to permanent
validation, are the source of the parameters that determine the aggregate loss distribution
generated by a Monte-Carlo Simulation. The quantile of that distribution represents the Value
at Risk at the corresponding confidence level.

Aggregate Loss Distribution

The overall objective of the operational risk model is to simulate a loss distribution for a given
time frame, which is one year (for regulatory purposes referred to as holding period in regu-
latory publications). Combining the loss distributions for all scenarios by Monte Carlo simu-
lation gives the required aggregate loss distribution. From the aggregate loss distribution the
required risk figures are derived:

1 Expected Loss: The expected loss is generally defined as the statistical mean of the ag-
gregated loss distribution .

1 Value-at-Risk: The Value at-Risk (VaR) is defined as the amount that is rot exceeded in
g% cases of all years. For internal purposes, the 99.98% as well as the 99% percentiles
are calculated. Any other percentile can also be derived from the aggregate loss distri-
bution.

1 Unexpected Loss: The unexpected loss is generally definedas the difference between the
99.9% VaR and the expected loss.

1 Expected-Shortfall to the g-Percentile: Defined as the statistical mean of the loss distri-
bution above the g Percentile. It is used as a proxy for the loss amount the specific unit/
entity could face if the g-Percentile is exceeded.

MnPgaqi gacl _pgmq rf _r _pc ajsqrcpchb 81: bgddcpclrr

1 Availability (AV)

1 Service Deficiency (SD)

1 Damage to Physical Assets (PA)

1 Legal Offences and Business Practices (LOBP)
The risk class PA is not relevant to Eurex Clearing AG, as it does not possess any physical
assets. In addition to its own scenarios that are assigned to the risk classes AV and SD, Eurex
Clearing AG shares various scenarios of the risk Class LOBP with its parent company
Deutsche Borse AG. Parameters considering frequency and/ or severity of loss events are

adjusted to account for size and exposure of those risks.

Each OpRsk scenario exhibits three parameters that are required in the Monte Carlo Simu-
lation:
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1 _: Frequency of loss occurrence (rate parameter of the Poisson distribution)
1 ¢&: Minimum loss (lower -bound parameter for the continuous uniform distribution)
f  ®: Maximum loss (upper-bound parameter for the continuous uniform distribution)

Monte Carlo Simulation

Rfc bggrpg srgmlg md _jj mncp_rgml _j pgqi gacl _pgmq
bcpgtc rfc _eepce_rc | mdhpsel onghatphg fotallogsriktribdtiop _  yacj j ¥y
for operational risk. Eurex Clearing AG implemented a Monte Carlo simulation, which allows

to numerically determine the loss distribution with high precision.

Assume that there are & operational risk scenariosil _ qggksj _r g ml pbacjjy* ufcpec
narioQp Q ¢

91 the frequency distribution follows a Poisson distribution with mean (calculated as 1
/ "Frequency estimation")

1 the severity distribution follows a continuous Uniform distribution with boundaries
@ @ (which are minimum and maximum loss of the scenario)

A single Monte Carlo simulation cycle is carried out in three steps:

1 Generate for each operational risk scenarioQp "Q ¢&) a random number 0 of
events for this scenario from a Poisson distribution with mean _

1 Generate for each operational risk scenario Qp "Q & loss amounts 0 p
Q0 0 from a continuous Uniform distribution with boundaries & @. The loss
amounts should be mutually independent.

f Sumalllossamounts &; p 'Q &fp Q0 "Gn order to calculate the total loss
amount of one year.

Repeating the Monte Carlo cycles several times gives a loss distribs r g m| dmp _ Vyacjjy ug
required accuracy. The current implementation of the model uses 25 million simulation trials.

Modelling Structure

The underlying assumption that justifies this procedure is the independence of OpRisk

Scenarios, which describe concrete loss events. The severity of an event depends on its direct
financial impact and on subsequent losses that are caused by this event. In principle, two

reasons of dependence between individual events exist. At first, events triggered by preceding

events could be captured separately. These events obviously depend on each other, which
needs to be taken into account in the model. Secondly, different events could have the same
underlying cause. Any change for the cause would affect all events, however,not necessarily

to the same extent. These two types of dependence need to be treated separately.

As part of the loss data collection and the scenario analysis the total impact of an event is

taken into account, including the losses that are generated in other areas of the bank as a

result of the scenario event. These subsequent losses are estimated and documented within

rfc Pgqi qacl _pgm rcknj _rc _gq aPcj_rcb cddcargA &qcc
estimating the severity of a risk scenario. By definition of the scenario analysis process, the

events are not captured separately. Therefore, none of the scenarios depend on each other

and can be treated in the model accordingly.

On the one hand, scenarios can be triggered by a varietyof root causes. On the other hand,
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different scenarios can have root causes that are similar in nature and fall in the same root
cause categories. To fulfil the criterion of independence, root causes must be assigned
uniguely to a single scenario. As an example, a terrorist attack might lead to a damage of

nfwgga_j _gqcrqgq &pcgncargtc pggqi aj _qq g9ggq aB_k_ec r
causes a business interruption with consequential claims from customers and loss of reve-
nues (respective risk classwould > ¢ a?t _gj _ gjgr wA"' , ?lpng-fastilgr pcgq ggr s

gwgqrck glrcppsnr gml &a?t _gj _"gjgrwA pgqi
additional subsequent losses. However, these cross-driver events are captured within a loss
scenario. This approach ensures an independency of the individual risk classes and is essen-
tial for the zero -correlation assumption amongst different risk classes.

This means, from a statistical point of view, that neither linear nor higher order dependencies
exist. An appropriate model for this situation is a zero-correlation model, in which the occur-
rence and the size of losses belonging to different risk types are generated completely ran-
domly.

Risk Management carries out a regular monthly check of the reasonabili ty of the quantified
required capital. Therefore, monthly and yearly safeguards have been defined as follows.
Whenever the total 99.9% VaR moves up or down by

C at least 3% of its previous month value or
¢ at least 10% of its previous year value,

the input data and the result have to be investigated to ensure the correctness of the figure.
Explanation of any variation above the safeguards is included in the quarterly risk report.

Stress Testing

In order to achieve a better understanding of the largest risks and to adequately model capital
requirements, Enterprise Risk Management runs - once the capital figures are worked out
and calculated - an ex post stress test. Aim of the stress testing is to gauge the capital po-
tential vulnerability to exceptional but p lausible events. The stress test process is defined as
follows:

1 All scenarios agreed during the scenario analysis are in general considered when
performing the stress test. When a stress test is not passed, it is repeated while
excluding the scenario which caused the breach to identify all scenarios which lead
to afailure to pass the corresponding stress test. However, unrealistic scenarios with
a frequency rarer than one loss in 1,000 years should be neglected to avoid artificial
spin-off scenarios.

1 The risk scenario with the biggest maximum loss is benchmarked with 80% of the
?t _gj _"jc Pgqi @c_pgle A_n_agrw &P@A'

1 A combined occurrence of several risk scenarios within one particular year is con-
sidered. In principle any combination of existing risk scenarios is possible. However,
the focus is on plausible events, considering the respective frequency of occurrence
per risk scenario. The approach is to combine the two extreme scenarios with the
biggest maximum los s and a frequency not lower than one loss in 100 years.

1 Inorder not to focus only on extreme scenarios, also the combination of non-extreme
scenarios (scenario that are only used when modelling the body distribution, but not
considered when modelling the tail) is assessed. In this respect three non-extreme
risk scenarios with the biggest maximum loss are combined, and the total loss
amount is benchmarked with 80% of the RBC.
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This stress test is carried out when validating the outcome of the scenario analysis review

~I'b bmaskclrchb gl _ gcn_p_rc bmaskclr a_jjcb aMnPgc
I'b T_jgb_rgmlA, Gl a_qc rfc gncagdga qgqrpcqgqgqg rcqgragq
Risk Bearing Capacity the Executive Board is informed. In addtion to the stress test defined

above Risk Management might test other combinations of scenarios in order to acquaint a

better understanding the appropriateness of the calculated capital requirements.

In addition, ad-hoc stress test is performed, if the o utcome of the regular or the ad -hoc sce-
nario analysis changes the OpRisk stress test according to the above explained methodology.
These changes comprise of altering a scenario already included in OpRisk stress test or a
changed composition of the stress test, i.e. including a new scenario and excluding one sce-
nario.

In addition, a reverse stress test for operational risk is performed. It assumes that several

operational risk scenarios (frequency not rarer than one loss in 1,000 years) materialize. As
many operational risk scenarios as needed are chosen so that the losses would exceed the
total RBC. Scenarios that already exceeded the RBC in the first stress test are not considered.

5.3  Operational risk mitigation

As laid out in its risk strategy, Eurex Clearin g gives considerable attention to its risk mitiga-

tion process. The aim is to reduce the frequency and the severity of potential operational risk

events. The process comprises several quality and control initiatives whose objective is to
ensure that EurexCj ¢ _pgl eyq mncp_rgmlg f_tc qsddgagclr amlrp
cp_rgml _j gcptgac bcdgagcl aw, Gd _ | ctclr md rfgq i
thorough analysis is performed in order to be in a position to define measures to reduce the

probability of recurrence.

The key preventive measures of risk mitigation consist of strong internal control processes
and ongoing initiatives to further reduce errors and omissions. This is supported by a number
of measures that will take effect at t he time or after an incident, such as Business Continuity
Management (BCM) and insurance programs.

5.3.1 Internal Control System

The Executive Management of Eurex Clearing has implemented an internal control system,

designed to ensure the effectiveness and profitability of the business operations, prevent or

bcrcar dgl _lag_j jmgqg _Ib rfsq npmrcar _jj 9grqgqg ~sqagl
system, an integral part of the risk management system, continuously developed and ad-

justed to reflect changi ng conditions, comprises both integrated and independent control and

safety measures.

Internal Auditing carries out risk -oriented and process-independent controls to assess the
effectiveness and appropriateness of the internal control system.

5.3.2 Business Continuity Management

Because the unavailability of core processes and resources represents a substantial risk for
Eurex Clearing, and a potential systemic risk to the markets as a whole, Eurex Clearing has
implemented a comprehensive Business Continuity Management (BCM) approach as a key
mitigator of availability risk.
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BCM organisation at Eurex Clearing

Rfc “sgglcgg amlrglsgrw dsl ar gml gq pcgnmlqgqg jc dmp
preparedness to deal with incidents and crises. Business continuity plans are developed by

the organizational units, who are responsible for the continuity and operational resilience of

their respective business activities.

The organisational roles and responsibilities, and the guiding principles to ensure operation al
resilience, are documented in a formal BCM policy.

BCM arrangements

The implemented BCM arrangements aim to minimise the impact of the unavailability of key
resources, addressing not only the unavailability of systems, workspace and suppliers, but
also the loss of significant numbers of staff in order to ensure the continuity of the most
critical operations even in cases of catastrophe.

Systems unavailability

Data centres in the main operating locations are distributed to form active centres, acting as
backups of each other. Data is mirrored in real time across the data centres. The infrastruc-
ture is designed to ensure the online availability and integrity of all transactions at the time
of a disruption.

Workspace unavailability

Exclusively dedicated work backup facilities provide office space for mission critical staff in

the event that an office location becomes unavailable. These backup facilities are fully

equipped and networked to the distributed data centres and are operational at all times. In

addir gml * " sqglcgq rp_lgdcp nj_|I g “cruccl Cspcv Ajc_po
be used to mitigate workspace unavailability.

Staff unavailability

Business continuity measures address the loss of significant numbers of staff, covering ca-

tastrophe scenarios and potential pandemics. Solutions are designed to ensure that the min-

imum staff and skills required are available outside the impacted location. Staff dispersal and

"sgqglcgg rp_lgdcp nj_lqg “cruccl Cspcvardhgmne _pgl eyqg b
ployed such that, if one of these locations is impacted, mission critical activities can be con-

tinued by staff in other locations.

Supplier unavailability

Eurex Clearing assures itself of the continuous provision of critical supplier services by a
number of means, such as regular due diligence review of suppliers' BCM arrangements,
provision of services by alternative suppliers if possible and service level agreements, de-
scribing the minimum service levels expected from suppliers, and contingency pro cedure re-
quirements.

Incident and crisis management process

Eurex Clearing has implemented an incident and crisis management process that facilitates

coordinated response and rapid reaction to an incident or crisis in a controlled and effective

manner. The process aims to minimise business and market impact, as well as enable the

speedy return to regular business activity. Incident Managers have been appointed in their
respective business areas in case of incidents and crises. They will also ensure the appropri-
ate escalation up to the Executive Management and notification to customers.
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Eurex Clearing adopts a comprehensive and ambitious business continuity testing approach
that simulates scenarios as close as possible to real -life situations while reducing associated
risks and avoiding customer impacts. BCM plans are tested on a regular basis, at least an-
nually and mostly unannounced.

Three criteria are applied to validate the BCM test results:

1 Functional effectiveness: validating all technical functionalities.

9 Execution ability: ensuring that members of staff are familiar with and knowledgeable
in the execution of BCM procedures.

1 Recovery time: confirming that BCM plans can be executed within a defined recovery
time objective.

Findings are reported to Executive Management.
Insurance

An additional tool used by Eurex Clearing to mitigate the impact of operational risk is the
transfer of risks above a certain threshold to third parties through a comprehensive insur-
ance programme.

In order to achieve the optimum risk/benefit versus premium ratio, insurance policies are
negotiated either through highly reputable brokers or directly with prime rated insurers to
purchase tailor -made policies reflecting the specificities of our busines s.

C_af k _hmp glgsp_lac amtcp ggq pctgcuchb _IIs_jjw dmj

operational risk profile. This review involves all relevant parties and is coordinated by Enter-
prise Risk Management.

Monitoring and reporting

The reporting approach laid out in 3.1.5Risk monitoring and reporting and 3.5 Risk reporting
and monitoring also applies to the management of operational risk. A supplementary risk
report is also produced annually with the aim of providing the management with additional
" _aiepmslb gl dmpk_r gml ncpr _glgleée rm Cspecyv

This report includes additional summary statistics and trend analyses of operational risk
events, but also a summary of major changes to the operational risk model, concept and
methodology, and quality improvements in operational risk management.

Determination of Pillar | capital requirement

In order to determine the capital requirement for operational risk under Pillar | the Basic
Indicator Approach based on the gross revenues is applied.
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6.1.1

6.1.1.1

I- eurex

Management of market risk, including interest rate risk of expo-
sures on positions not included in the trading book

Strategy, process, structure and organisation

Cspcv Ajc_pgleyqg eclcp_j grpsarspc* mpe_I|l gqg_r gml
the risk strategy is described in Chapter 3. Risk Management overview. With regard to market

risk, risk contr ol measures are applied to protect the clearing house from financial risks. The

risk strategy is translated into a limit system, which is monitored on a daily basis.

As regards to the non-trading book, Eurex Clearing treasury activities are governed by the
Treasury Policy including limits and responsibilities.

In general, Eurex Clearing is not involved in proprietary trading activities and hence is not

required to maintain a trading book according to prudential banking regulation. Thus, Eurex
Ajc_potlegrgk gllr _argtgrgcqg* g, c, rfc nj_ackclr md
rfc gltcqgrkcl r mawvnl@sigty, are algcated podhke woii- trading book in ac-

cordance with the CRR.

Gltcgrkclr md ajc_pgle kck cpqgqy a_qf amjj_rcp_j

Investment policy

?79g _ npglagnjc* ajc_pgle kck cpgy a_qf amjj_rcp_

creditworthiness on a secured basis to the largest possible extent. Reverse repo is the pre-
ferred instrument. As required by EMIR aly highly liquid financial instruments of high quality
obligors, bearing minimal credit and market risk, are eligible as collateral. Accordingly,
highly liquid financial instruments need to be issued or guaranteed by a government, a central
bank, a multilateral development bank, the EFSF or the ESM. In addition, they need to be
freely transferable and without any regulatory constraint or third party claims that impair
liquidation.

In currencies where Eurex Clearing holds an account with the national central bank (EUR

CHF and GBB), un-invested cash is deposited with the central bank. If no access to a central
_ | iagcaunt has been granted, Eurex Clearing places funds that cannot be placed collat-

eralised among several financial institutions to avoid concentration and large exposure.

Reverse Repo

Secured Deposit (Central Bank or Central

Government)

Central Bank or Central Government
Unsecured Deposit
Nostro
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placements are limited to overnight only, whereas a limited portion of secured money market
transactions may also be placed with a tenor greater than overnight up to a maximum of 20
business days.

6.1.1.2 Market risk measurement

Market risks mainly arise from cash investments through interest rate, currency and equity
prices fluctuations .

1 Assets and liabilities mainly have matching terms. Eurex Clearing only engages in limited
maturity transformation. Hence, the interest rate risk (IRR) is generally low in relation to
Cspcv Ajc_pgl ey g Mmenees és Eurar glearirg fomvards the interest
rate that it earns on placements to its clearing members while retaining a fixed margin,

Eurex Clearing bears no material interest rate risk out of the plac ement of member cash
collateral. 2 bbgrgml _jjw* GPP _pgqcq (Cdnprantkial CWStAEY g g f
rangement), which invests in assets that are sensitive to changes in interest rates, e.g.

debt instruments.

9 Currency risks may occur through placements in foreign currencies, which mainly have
beenin CHFand USD in 2017 The placed funds primarily consist of cash collateral, where
Eurex Clearing is obliged to repay in the same currency. Thus, the foreign exchange expo-
sure is limited to the net interest earned in the respective currency. Moreover, place-
ments in nostro accounts in other foreign currencies create additional, but limited, cur-
rency risk. As for credit and interest rate risk, the CTA also to a limited extent, bears
currency risk. Due to the limited amounts, no active foreign exchange management is
foreseen.

1 In addition to interest rate and currency risk, equity price risk arises from the CTAinvest-
ments in futures.

612 Gltcqgrkclr md @wiguedity Aj c _pgl eyq

6.1.2.1 Investment policy
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is invested applying the same mechanisms as the placement of clearing mem ber funds.

In addition, Eurex Clearing may invest liquidity through direct securities purchases of debt
instrument s, such as floating rate notes or fixed coupon bonds. Securities are eligible if they
fulfil the regulatory requirements for highly liquid financial instruments as required by EMIR

and described in 6.1.1.1 Investment policy relatedto aj ¢ _pgl e kck > cpg¥yn a_qf

general, Eurex Clearing has the intention to hold the securities until maturity. The average
time to maturity of the securitie s portfolio may not exceed two years. The maximum remain-
ing time to maturity of the individual securities may not exceed five years.

6.1.2.2 Market risk measurement

The portfolio is marked -to-market on a daily basis and controlled against predefined limits,

among which interest rate risk, country risk and issuer risk is considered, that are in line with
Cspcv Ajc_pgleyg mtcp_jij Pgqi grp_rcew _I b rf
maximisation.

With regards to the interest rate risk, besides the o verall risk appetite calculated via VaR (see
3.2 Risk management methodology), Eurex Clearing applies a parallel shift of the yield curve
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6.3

6.4

6.4.1

6.4.2
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of min. 1% and assesses the resulting effect on the net present value of the portfolio on a
daily basis.

Monitoring and reporting

Eurex Clearing controls its liquidity via the liquidity management function . Trades are exe-
cuted by Treasury Front Office, if required with the assistance of a third party.

Settlement and market risk control is performed by Treasury Back/ Middle Office, afunction
independent of the Treasury Front Office department. Treasury Back/ Middle Office is respon-
sible for monitoring compliance with limits and issues monthly reports to Executive Manage-
ment and to Enterprise Risk Management. Limit excesses are monitored daily and are re-
ported immediately to Executive Management, ERMand Treasury.

Specific disclosures for market risk

Market risk stemming from foreign exchange transactions

Eurex Clearing places cash in the same currency in which clearing members cash contribu-
tions are denominated. Thus, no active foreign exchange risk management is attributable to
Cspcv Ajc_pgleyqg gltcqgrkclr _argtgrgcaq,

However, Eurex Clearing may enter into FX transactions to hedge or close out open positions
stemming from its CCP business, including the physical delivery of FX Futures and Options in
its FX Continuous Linked Settlement (FX CLS service offering. If Eurex Clearing holds a FX
position because a clearing member has not fulfilled its obligation to settle a CCP transaction,
Treasury may enter into FX transactions to close that position.

In addition, Eurex Clearing may enter into FX transactions to hedge or close out open posi-
tions stemming from its corporate business (other than EUR).
Foreign exchange risk measurement

As member cash deposits in foreign currencies are in principle placed in the same curren cy,
open positions in non-EUR currencies may exist to a small extent due to interest margin

earned as well as expenses or income in foreign currencies. These small positions are cap-
tured in the general ledger and reported to Treasury.

Specific disclosures on interest rate risk on positions not included in the trading
book

Allocation of interest rate risk positions

Eurex Clearing allocates all interest rate risk sensitive po sitions to the non-trading book. The
same is true in the exceptional case of derivative contracts.

Interest rate risk situation of Eurex Clearing

Eurex Clearing identifies and measures interest rate risk on a regular basis.
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