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Introduction

Decorrelation risk is the risk that observed risk factor correlations which underlie the Inztial
Margins calculation actually break down when the CCP has to operate on the market. In that
case, the CCP may find itself ‘stuck’ with Iwztial Margins which are quantified based on these
correlations while the market conditions it faces are actually different. The add-on is aimed
at tackling this risk.

Decorrelation can be imagined at various aggregation levels. For our purposes, the relevant
aggregation level is the underlying asset one, in line with the ‘Portfolio margining’ rule set by
EU RTS 153/2013 art. 27. This means that all the derivative positions (potendally in
multiple product cutrencies) linked to the same undetlying asset (i.e. commodity/commodity
spread) will form a ‘decorrelation sub-portfolio’. Initial Margins will be computed (also) at this
‘decorrelation sub-portfolio’ level and the results will be employed in the add-on calculation.

This document describes the methodology to compute the ‘decorrelation sub-portfolio’
Initial Margins and the Decorrelation risk add-on for sub-portfolio SUB1 (see Mark-to-
market/ V ariation Margins document for the definition of the sub-portfolio), as SUB2 and
SUB3 sub-portfolios’ Initial Margins are computed instrument-wise.
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‘Decorrelation sub-portfolios’

Please refer to the model parameters document for the identification of the ‘decorrelation
sub-portfolios’.
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SUBI1 sub-portfolio
‘Decorrelation sub-portfolio’ margining

The portfolio Initial Margins (or in our case the product group Initial Margins) are a diversified
risk measure, meaning that it is computed on the margined portfolio (product group) as a
whole, fully exploiting diversification benefits.

The sum of all ‘decorrelation sub-portfolio’ Initial Margins will instead lead to an

undiversified risk measure, with no diversification benefits across underlying asset ‘clusters’.

1.1  Reprise of Inital Margins calculation steps

First, the various products in the Clearing Member’s portfolio are priced in the current,

neutral scenario (current values of risk factors) and in the revaluation scenarios (scenatrio

values of risk factors, which in turn are a function of current values and their returns).

Table 1: Clearing Member’s portfolio’s (re)valued products

Scenario Product 1 value Product 2 value Product nvalue
Current, neutral P1, current P2, current P, current
Revaluation 1 Pl, 1 Pz, 1 Pﬂ, 1
Revaluation 2 Pl, 2 Pz, 2 Pﬂ, 2
Revaluation LP-1 Pl, P-1 Pz, LP-1 Pﬂ, IP-1
Revaluation LP Pi1p P2 1p P,1p

FX rates are necessary to convert product prices (current and revalued) in the relevant
clearing currency(ies). FX rates are risk factors themselves, thus are subject to revaluation as
well. Current product prices are converted employing current FX rates while revalued
product prices are converted employing revalued FX rates.

Table 2: (Re)valued FX rates (m various product currencies for a given clearing currency xxx)

Scenario FX rate 111/xxx | FX rate 222/xxx FX rate mmm/ xxx
Current, neutral FX111 /50 current FX220/ s, current FX /s, current
Revaluation 1 FXi11 /e, 1 FXzzz/xw’ 1 FXm,,,m/xm, 1
Revaluation 2 FX111 /50 2 FX222 /0, 2 FX ) socse, 2

Revaluation LP - 1

FX 111300, 1P - 1

FX20/ 50,10 -1

FX”{M”{/ oo, LP — 1

Revaluation LP

X111/, 1P

FX20/ 00, 19

FX”{M”{/ e, LP
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Table 3: Clearing Membert’s portfolio’s (re)valued products in clearing currency xxx

Scenatrio

Product 1 value in
clearing cutrrency
XXX

Product 2 value in
clearing cutrency
XXX

Product n value in
clearing currency xxx

Current, neutral

Pl, current, xxx T

Pl, current * FXl/xx»c, current

PZ, current, xxx

PZ, current * FXZ/ oex, current

Pn, current, xxx T

Pn, current * FXﬂ/ xoex, current

Revaluation 1 Pt son = Po 1, = Pt e =
P11 * FX4 /e 1 P21 * FXo/nn 1 P, 1% FX, o 1
P], 2, xex — PZ, 2, nxx — Pﬂ, 2, nxx —

Revaluation 2

P], 2 * FX]/;«X;«, 2

P2, 2% FXo/e, 2

Pﬂ, 2 * FX;«/ e, 2

Piip—t,n = P2 1P 1, e = Poip—1, s =
Revaluation LP - 1 S LR — 1, e L LP — 1, e i LP — 1, s
Pl, po1* FXl /xxex, LP — 1 sz IP-1 * FXZ/xxx, IP_1 P”, IP_1 * FX”/XXX, P -1
Pl, LP, xxx — PZ, LP, soox — P;z, LP, soox —

Revaluation LLP

Piip* FXi /s, 1P

Po1p* FXo/u 1P

P;z, LP * FX};/ ox, LP

A product P&L scenario distribution is obtained subtracting current (converted) price from

scenario (converted) prices and applying product multiplier:
- Pproduct,current * FXcurrent) * multiplierproduct

(1) P/Lproduct,scenario = (Pproduct,scenario * FXscenario

tor options,

or subtracting current price from scenario prices, converting and applying product multiplier
(2) P/Lproduct,scenario = (Pproduct,scenario - Pproduct,current) * FXscenario * multiplierproduct

tor futures.

The difference is due to the fact that futures positions are subject to daily posting of 1 ariation
Margins and do not imply any outflows/inflows at trade inception, as opposed to gptions. This
has implications in terms of close-out trades, which in turn result in the above difference in

formulas.
Table 4: Clearing Member’s portfolio of products’ P&L in clearing currency xxx
Product 1 P/L in Product 2 P/L in .
. . / . / Product nP/L in
Scenario clearing currency clearing currency .
clearing currency xxx
XXX XXX
P/Li 1, s = P/Lo 1, e = P/Li1, e =
Revaluation 1 (Pl, 1, s = P1, current, xxx) * (PZ, 1, 2oxx = PZ, current, xxx) * (Pn, 1, 2oxx - Pn, current, mx) *
multiplier; multipliers multiplier,
P/Li, 2, s = P/La, 2, e = P/L, 2 00 =
Revaluation 2 (Pl, 2, xoax = P1, current, xxx) * (PZ, 2, xx = PZ, current, xxx) * (Prz, 2, xox - Pn, current, xxx) *
multiplier; multipliers multiplier,
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Revaluation LP - 1

P/Liipo1, e =
(Pl, LP -1, xoex ~ Pl, current, xxx) *

P/LZ, LP — 1, sovx —
(PZ, LP —1, xoex ~ P2, current, xxx) *

P/L,ip_1, e =

(Pn, LP -1, xoex ~ Pn, current, xxx) *

multiplier; multipliers multiplier,
P/Ll, LP, xoox — P/LZ, LP, soex — P/Lﬂ, LP, xoox —
Revaluation LP (P'l, LP, xoxex = Pl, cutrent, xxx) * (PZ, LP, xaxx = PZ, current, xxx) * (Pn, LP, xoxx = Pn, current, xxx) *
multiplier; multipliers multiplier,

1.2 Different approach for decorrelation risk

Instead of computing the whole product group P&L scenario distribution, 4 ‘decorrelation
sub-portfolio’ P&L scenario distributions are calculated summing (converted) P/Ls of
products belonging to the same underlying asset ‘cluster’ and product group, applied to
position size, in every scenario. 4 is the number of underlying asset ‘clusters’ characterizing

the Clearing Member’s product group.

(3) P/Ldecorrelation_sub—portfolio j.scenario = Ei |iej P/Lproduct i,scenario * n_contractsl-

If one wants to express losses as positive quantities and profits as negative quantities the
number of contracts must be computed subtracting long positions from short positions (S -

L).

Table 5: Clearing Member’s ‘decorrelation sub-portfolio’ j’s P&L in clearing currency xxx

Scenatrio

‘Decotrelation sub-
portfolio’ j/P/L in
clearing currency xxx

Revaluation 1

P/L), 1, oo —
P/Lj 1,1, e ¥ n_contracts; +
P/Lj 2 1, we ¥ n_contractsy +

Revaluation 2

ot
P/Lj 1, * n_contracts,
P/L J» 2, aex =

P/Lj 1,2 e * n_contracts; +
P/Lj 2 2w * n_contractsy +
Lt
P/Lj 2 o * 0_contracts,

Revaluation LP - 1

P/Ljipot, e =
P/Lj1,1p—1, s * 0_contracts; +
P/Lj 2 1p—1, s * 0_contractsy +

.+
P/Lj 5 1p- 1,0 ¥ 0_contracts,

Revaluation LLP

P/Lj 1p, e =
P/Lj 1,1p, we * 0_contracts; +
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P/L i, 2, LP, soex * n_contractsy +
A
P/L; i 1p, we ¥ 0_contracts,

The relevant risk measure is finally computed on the ‘decorrelation sub-portfolio” P&L
scenario distribution and represents the Clearing Member’s ‘decorrelation sub-portfolio’

Initial Margins for the particular product group.
This risk measure can be:

e ES (average of tail observations)/VaR (first observation outside the tail of the
distribution);
e with single (only values of losses ate taken into account)/double (absolute values of

both gains and losses are taken into account) tail approach;

o if ES, with equal/different weighting of tail events.

The number of tail observations is a function of the chosen confidence level o and lookback
period LP:
(4) n_tail_observations = LP x (1 — a)

The rounding of the above multiplication is at the nearest integer. If the decimal part of the
result is exactly equal to 0.5 the rounding is prudentially down. If the rounding leads to a
(rounded) result of 0, 1 value is forced. In that case, the ES will coincide with that tail

observation (being the average of just 1 number).

Table 6: Clearing Member’s ‘decorrelation sub-portfolio”’s risk measure in clearing currency xxx

‘Decotrrelation sub-
portfolio’ risk
measure in clearing
curtency xxx

P&L secormetution_sub-portfolo j, s £18k
measure
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2 Decorrelation risk add-on computation

The Decorrelation risk add-on calculation formula takes as inputs both the Clearing Member’s
product group Initial Margins (please refer to the relevant module for further details) and the
set of d Clearing Member’s ‘decorrelation sub-portfolio’ Initial Margins for the particular

product group. By definition, the sum of the latter are always greater than (or equal to) the
former.

— i da
(5) DECOordinary - (1 - decorrelatwn_parameter) * (Z] IMordinary,derorrelatian,sub—partfoliaj - IMordinary,productgroup)

— i d
(6) DECOStressed - (1 - decorrelatwn_parameter) * (Z} IMstressed,decorrelatiun_subfpurtfaliuj - IMstressed,pruduct_group)
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SUB2 sub-portfolio

No Decorrelation risk add-on is applied, by construction.
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SUB3 sub-portfolio

No Decorrelation risk add-on is applied, by construction.
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Disclaimer

The information provided in this Document “Decorrelation risk add-on” is strictly
confidential and is provided “as is” without representation or warranty of any kind. Whilst
all reasonable care has been taken to ensure the accuracy of the content, Euronext does not
guarantee its accuracy or completeness. The content itself is also still subject to regulatory
approval. Euronext will not be held liable for any loss or damages of any nature ensuing
from using, trusting or acting on information provided. No information set out or referred
to in this publication shall form the basis of any contract. All proprietary rights and interest
in or connected with this publication shall vest in Euronext. No part of it may be
redistributed or reproduced in any form without the prior written permission of Euronext.
Euronext disclaims any duty to update this information. Euronext refers to Euronext N.V.
and its affiliates.
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