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Commission de Surveillance
du Secteur Financier

Luxembourg, le 20 juillet 2018

A tous les fonds monétaires soumis a la
surveillance de la CSSF et gestionnaires
luxembourgeois de fonds monétaires
ainsi qu’a ceux qui interviennent dans le
fonctionnement et le contrdle de ces
organismes

CIRCULAIRE CSSF 18/696

Concerne :  Lignes de conduite de I’Autorité Européenne des Marchés Financiers
(AEMF-ESMA) relatives aux scénarios de simulations de crise au titre de
I’article 28 du reglement sur les fonds monétaires

Mesdames, Messieurs,

Nous avons I’honneur de nous référer au reglement 2017/1131 du Parlement européen et
du Conseil du 14 juin 2017 sur les fonds monétaires (ci-apres « le reglement MMF »).

La présente circulaire vise a implémenter dans la réglementation luxembourgeoise
applicable aux fonds monétaires soumis a la surveillance de la CSSF et aux gestionnaires
luxembourgeois de fonds monétaires les lignes de conduite « Guidelines on stress tests
scenarios under Article 28 of the MMF Regulation (Ref. ESMA/34-49-115) » publiées le
21 mars 2018 par I’Autorité Européenne des Marchés Financiers (AEMF-ESMA) (ci-
apres « les lignes de conduite »).

Ce document est joint en annexe de la présente circulaire. La version anglaise, de méme
que les traductions francaise et allemande, peuvent par ailleurs étre consultées sur le site
Internet de I’AEMF-ESMA a I’adresse http://www.esma.europa.eu/.

Les lignes de conduite visent a fixer des paramétres de référence communs pour les
scénarios de simulations de crise d’un fonds monétaire conformément a I’article 28 du
reglement MMF. Elles couvrent notamment les aspects tels que décrits de fagon sommaire
a la section 1.
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I. Présentation sommaire des lignes de conduite

Les lignes de conduite spécifient tout d’abord certaines caractéristiques générales des
scénarios de simulations de crise des fonds monétaires en abordant, entre autres, la portée
des effets des scénarios de simulations de crise ainsi que les scénarios historiques et
hypothétiques.

Ensuite, elles fixent les parameétres de réference communs pour les scénarios de
simulations de crise en tenant compte des facteurs suivants précisés a I’article 28(1) du
reglement MMF:

= variations hypothétiques du degré de liquidité des actifs détenus dans le portefeuille
du fonds monétaire ;

= variations hypothétiques du niveau de risque de crédit des actifs détenus dans le
portfeuille du fonds monétaire, y compris les événements de crédit et les événements
de notation ;

» fluctuations hypothétiques des taux d’intérét et des taux de change ;
= niveaux hypothétiques de rachat ;

= glargissements ou resserrements hypothétiques des écarts entre les indices auxquels
les taux d’intérét des titres en portefeuille sont liés ;

= chocs macrosystémiques hypothétiques touchant I’ensemble de I’économie.
Des exemples de simulations de crise sont mentionnés en annexe des lignes de conduite.

Les lignes de conduite précisent également que les facteurs évoqués dans les lignes de
conduite constituent des exigences minimales et que les gestionnaires de fonds
monétaires doivent adapter I’approche aux particularités de leurs fonds monétaires et
ajouter tous les facteurs ou exigences jugés utiles a I’exercice de simulations de crise. De
méme, les gestionnaires doivent, a part des simulations de crise univariées, également
élaborer des sceénarios multivariés avec différents niveaux de gravite.

Conformément a I’article 28(7) du réglement MMF, les lignes de conduite seront
actualisées par I’AEMF-ESMA au moins une fois par an a la lumiere des derniers
développements sur les marchés.

Dans ce contexte, la CSSF tient & soulever que I’AEMF-ESMA a prévu d’actualiser la
section 4.8 des lignes de conduite en vue notamment de mettre a disposition des
gestionnaires de fonds monétaires les informations nécessaires pour leur permettre de
remplir les champs liés aux simulations de crise dans le cadre des rapports a fournir aux
autorités compétentes en accord avec I’article 37 du reglement MMF.
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I1. Date d’entrée en vigueur

La présente circulaire entre en vigueur le 21 juillet 2018, date a partir de laquelle
s’applique le reglement MMF, moyennant les dispositions transitoires figurant a I’article
44 du reglement MMF pour les OPCVM et FIA existants.

Veuillez recevoir, Mesdames, Messieurs, I’assurance de nos sentiments tres distingues.

COMMISSION de SURVEILLANCE du SECTEUR FINANCIER

I

Jean-Pierre FABER  Frangoise KAUTHEN Claude SIMON Claude MARX

Directeur Directeur Directeur Directeur général

Annexe: ESMA Guidelines on stress tests scenarios under Article 28 of the MMF
Regulation (Ref. ESMA/34-49-115)
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1 Scope
Who?

1. These guidelines apply to: i) national competent authorities; and ii) money market funds and
managers of money market funds as defined in Regulation (EU) 2017/1131 of the
European Parliament and of the Council on money market funds: (‘MMF Regulation’).

What?

2. These guidelines establish common reference parameters for the stress test scenarios to
be included in a MMF'’s stress tests conducted in accordance with Article 28 of the MMF
Regulation.

When?

3. These guidelines apply from the dates specified in Articles 44 and 47 of the MMF Regulation.

1 0J L 30.06..2017, p.169/40.
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2 Purpose

4. The purpose of these guidelines is to ensure common, uniform and consistent
application of the provisions in Article 28(1) of the MMF Regulation. In particular, and as
specified in Article 28(7) of the MMF Regulation, they establish common reference
parameters of the stress test scenarios to be included in the stress tests taking into account
the following factors specified in Articles 28(1) of the MMF Regulation:

a) hypothetical changes in the level of liquidity of the assets held in the portfolio of the
MMF;

b) hypothetical changes in the level of credit risk of the assets held in the portfolio of the
MMF, including credit events and rating events;

¢) hypothetical movements of the interest rates and exchange rates;
d) hypothetical levels of redemption;

e) hypothetical widening or narrowing of spreads among indexes to which interest rates of
portfolio securities are tied;

f) hypothetical macro systemic shocks affecting the economy as a whole.

5. In accordance with Article 28(7) MMF Regulation, these guidelines will be updated at
least every year taking into account the latest market developments. The section 4.8 of
these guidelines will in particular be updated so that managers of MMFs have the
information needed to fill in the corresponding fields in the reporting template mentioned in
Article 37 of the MMF Regulation. This information will include specifications on the type of
the stress tests mentioned in this section 4.8 and their calibration, as well as the way to
report their results in the reporting template mentioned in Article 37(4) of the MMF
Regulation.
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3 Compliance and reporting obligations

3.1 Status of the guidelines

6.

This document contains guidelines issued under Article 16 of the ESMA Regulation. In
accordance with Article 16(3) of the ESMA Regulation national competent authorities and
financial market participants must make every effort to comply with guidelines and
recommendations.

3.2 Reporting requirements

7.

Competent authorities to which these guidelines apply must notify ESMA whether they
comply or intend to comply with the guidelines, with reasons for non-compliance, within
two months of the date of publication by ESMA to [email address]. In the absence of a
response by this deadline, competent authorities will be considered as non-compliant. A
template for notifications is available from the ESMA website.

4 Guidelines on stress test scenarios under Article 28 of

the MMF Regulation

4.1 Guidelines on certain general features of the stress test scenarios of

MMF

Scope of the effects on the MMF of the proposed stress test scenarios

Article 28(1) of the MMF Regulation requires MMFs to put in place “sound stress testing
processes that identify possible events or future changes in economic conditions which
could have unfavourable effects on the MMF”.

This leaves room for interpretation on the exact meaning of the “effects on the MMF”, such
as:

- impact on the portfolio or net asset value of the MMF,

- impact on the minimum amount of liquid assets that mature daily or weekly as referred
to in Article 24(c) to 24(h) and Article 25(c) to 25(e) of the MMF Regulation,

- impact on the ability of the manager of the MMF to meet investors’ redemption
requests,

- impact on the difference between the constant NAV per unit or share and the NAV per
unit or share (as explicitly mentioned in Article 28(2) of the MMF Regulation in the case
of CNAV and LVNAV MMFs),
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- impact on the ability of the manager to comply with the different diversification rules as
specified in Article 17 of the MMF Regulation.

The wording of Article 28(1) of the MMF Regulation should include various possible
definitions. In particular, the stress test scenarios referred to in Article 28 of the MMF
Regulation should test the impact of the various factors listed in Article 28(1) of the MMF
Regulation on both i) the portfolio or net asset value of the MMF and ii) the liquidity
bucket(s) of the MMF and/or the ability of the manager of the MMF to meet investors’
redemption requests. This broad interpretation is in line with the stress-testing framework
of the AIFMD, which includes both meanings in its Articles 15(3)(b) and 16(1). The
specifications included in the following sections 4.2 to 4.7 therefore apply to stress test
scenarios on both aspects mentioned above.

With respect to liquidity, it is to be noted that liquidity risk may result from: (i) significant
redemptions; (ii) deterioration of the liquidity of assets; or (iii) a combination of the two.

Historical scenarios and hypothetical scenarios

With respect to both stress test scenarios on i) the portfolio or net asset value of the MMF
and ii) the liquidity bucket(s) of the MMF and/or the ability of the manager of the MMF to
meet investors’ redemption requests, managers could use the factors specified in sections
4.2 to 4.7 using historical and hypothetical scenarios.

Historical scenarios reproduce the parameters of previous event or crises and extrapolate
the impact they would have had on the present portfolio of the MMF.

While using historical scenarios, managers should vary the time windows in order to
process several scenarios and avoid getting stress test results that depend overly on an
arbitrary time window (e.g. one period with low interest rates and another with higher rates).
By way of example, some commonly used scenarios refer to junk bonds in 2001, subprime
mortgages in 2007, the Greek crisis in 2009 and the Chinese stock market crash in 2015.
These scenarios may include independent or correlated shocks depending on the model.

Hypothetical scenarios are aimed at anticipating a specific event or crisis by setting its
parameters and predicting its impact on the MMF. Examples of hypothetical scenarios
include those based on economic and financial shocks, country or business risk (e.qg.
bankruptcy of a sovereign state or crash in an industrial sector). This type of scenario may
require the creation of a dashboard of all changed risk factors, a correlation matrix and a
choice of financial behaviour model. It also includes probabilistic scenarios based on
implied volatility.

Such scenarios may be single-factor or multi-factor scenarios. Factors can be uncorrelated
(fixed income, equity, counterparty, forex, volatility, correlation, etc.) or correlated: a
particular shock may spread to all risk factors, depending on the correlation table used.

Aggregation of stress tests
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In certain circumstances, in addition, managers could use aggregate stress test scenarios
on a range of MMFs or even on all the MMFs managed by the manager. Aggregating
results would provide an overview and could show, for example, the total volume of assets
held by all the MMFs of the manager in a particular position, and the potential impact of
several portfolios selling out of that position at the same time during a liquidity crisis.

Reverse stress testing

In addition to the stress test scenarios discussed in this section, the inclusion of reverse
stress testing may also be of benefit. The intention behind a reverse stress test is to subject
the MMF to stress testing scenarios to the point of failure, including the point where the
regulatory thresholds set up in the MMF Regulation, such as those included in its Article
37(3)(a) would be breached. This would allow the manager of a MMF to have another tool
to explore any vulnerabilities, pre-empt, and resolve such risks.

Combination of the various factors mentioned in the following sections 4.2 to 4.7 with
investors’ redemption requests

All factors mentioned in the following sections 4.2 to 4.7 should be tested against several
levels of redemption. This is not to say that at first, managers should not also test them
separately (without combining them with tests against levels of redemption), in order to be
able to identify the corresponding respective impacts. The way this combination of the
various factors mentioned in the following sections 4.2 to 4.7 with investors’ redemption
requests could be carried out is further specified in each of these sections.

In that context, some hypothesis on the behaviour of the manager with regard to honouring
the redemption requests could be required.

A practical example of one possible implementation is given in Appendix 1(A).
Stress tests in the case of CNAV and LVNAV MMFs

Article 28(2) of the MMF Regulation indicates that in addition to the stress test criteria as
set out in Article 28(1), CNAV and LVNAV MMFs shall estimate for different scenarios, the
difference between the constant NAV per unit or share and the NAV per unit or share.
While estimating this difference, and if the manager of the MMF is of the view that this
would be useful additional information, it may also be relevant to estimate the impact of the
relevant factors included in sections 4.2 to 4.7 on the volatility of the portfolio or on the
volatility of the net asset value of the fund.

Non-exhaustiveness of the factors mentioned in the following sections 4.2 to 4.7

The factors set out in the following sections 4.2 to 4.7 are minimum requirements. The
manager would be expected to tailor the approach to the specificities of its MMFs and add
any factors or requirements that it would deem useful to the stress test exercise. Examples
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of other factors that could be taken into account include the repo rate considering MMFs
are a significant player in that market.

24. More generally the manager should build a number of scenarios, with different levels of
severity, which would combine all the relevant factors (which is to say that there should not
just be separate stress tests for each factor — please also refer to the following sections
4.2t0 4.7).

4.2 Guidelines on the establishment of common reference parameters of
the stress test scenarios in relation to hypothetical changes in the
level of liquidity of the assets held in the portfolio of the MMF

25. With respect to the level of changes of liquidity of the assets mentioned in Article 28(1)(a)
of the MMF Regulation, managers could consider such parameters as:

- the gap between the bid and ask prices;
- the trading volumes;
- the maturity profile of assets;

- the number of counterparties active in the secondary market. This would reflect the fact
that lack of liquidity of assets may result from secondary markets related issues, but
may also be related to the maturity of the asset.

26. The manager could also consider a stress test scenario that would reflect an extreme event
of liquidity shortfall due to dramatic redemptions, by combining the liquidity stress test with
a bid - ask spread multiplied by a certain factor while assuming a certain redemption rate
of the NAV

4.3 Guidelines on the establishment of common reference parameters of
the stress test scenarios in relation to hypothetical changes in the
level of credit risk of the assets held in the portfolio of the MMF,
including credit events and rating events

27. With respect to the levels of changes in credit risk of the asset mentioned in Article 28(1)(b),
guidance on this factor should not be too prescriptive because the widening or narrowing
of credit spreads is usually based on quickly evolving market conditions.

28. However, managers could, for example, consider:

- the downgrade or default of particular portfolio security positions, each representing
relevant exposures in the MMF’s portfolio;
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- the default of the biggest position of the portfolio combined with a downgrade of the
ratings of assets within the portfolio;

- parallels shifts of the credit spreads of a certain level for all assets held in the portfolio.

With respect to such stress tests involving the levels of changes of credit risk of the asset,
it would also be relevant to consider the impact of such stress tests on the credit quality
assessment of the corresponding asset in the context of the methodology described in
Article 19 of the MMF Regulation.

The manager should, for the purpose of combining different factors, combine changes to
the level of credit risk of the assets held in the portfolio of the MMF with given levels of
redemptions. The manager could consider a stress test scenario that would reflect an
extreme event of stress due to uncertainty about the solvency of market participants, which
would lead to increased risk premia and a flight to quality. This stress test scenario would
combine the default of a certain percentage of the portfolio with spreads going up together
while assuming a certain redemption rate of the NAV.

The manager could also consider a stress test scenario that would combine a default of a
certain percentage of the value of the portfolio with an increase in short term interest rates
and a certain redemption rate of the NAV

4.4 Guidelines on the establishment of common reference parameters of

32.

iv.

33.

the stress test scenarios in relation to hypothetical movements of the
interest rates and exchange rates

With respect to the levels of change of the interest rates and exchange rates mentioned in
Article 28(1)(c) of the MMF Regulation, managers could consider stress testing of parallel
shifts of a certain level. More specifically, managers could consider depending on the
specific nature of their strategy:

an increase in the level of short term interest rates with 1-month and 3-month treasury
rates going up simultaneously while assuming a certain redemption rate;

a gradual increase in the long term interest rates for sovereign bonds;

a parallel and/or non parallel shift in the interest rate curve that would change short,
medium and long interest rate;

movements of the FX rate (base currency vs other currencies).

The manager could also consider a stress test scenario that would reflect an extreme event
of increased interest rates that would combine an increase in short-term interest rates with
a certain redemption rate. The manager could also consider a matrix of interest rates /
credit spreads.
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4.5 Guidelines on the establishment of common reference parameters of

34.

35.

36.

37.

38.

39.

40.

the stress test scenarios in relation to hypothetical levels of
redemption

With respect to the levels of redemption mentioned in Article 28(1)(d) of the MMF
Regulation, managers could consider redemption stress tests following from historical or
hypothetical redemption levels or with the redemption being the maximum of either a
certain percentage of the NAV or an opt-out redemption option exercised by the most
important investors.

Stress tests on redemptions should include the specific measures which the MMF has the
constitutional power to activate (for instance, gates and redemption notice).

The simulation of redemptions should be calibrated based on stability analysis of the
liabilities (i.e. the capital), which itself depends on the type of investor (institutional, retail,
private bank, etc.) and the concentration of the liabilities. The particular characteristics of
the liabilities and any cyclical changes to redemptions would need to be taken into account
when establishing redemption scenarios. However, there are many ways to test liabilities
and redemptions. Examples of significant redemption scenarios include i) redemptions of
a percentage of the liabilities ii) redemptions equal to the largest redemptions ever seen iii)
redemptions based on an investor behaviour model.

Redemptions of a percentage of the liabilities could be defined based on the frequency of
calculating the net asset value, any redemption notice period and the type of investors.

It is to be noted that liquidating positions without distorting portfolio allocation requires a
technique known as slicing, whereby the same percentage of each asset type (or each
liquidity class if the assets are categorised according to their liquidity, also known as
bucketing) is sold, rather than selling the most liquid assets first. The design and execution
of the stress test should take into account and specify whether to apply a slicing approach
or by contrast a waterfall approach (i.e. selling the most liquid assets first).

In the case of redemption of units by the largest investor(s), rather than defining an arbitrary
redemption percentage as in the previous case, managers could use information about the
investor base of the MMF to refine the stress test. Specifically, the scenario involving
redemption of units by the largest investors should be calibrated based on the
concentration of the fund’s liabilities and the relationships between the manager and the
principal investors of the MMF (and the extent to which investors’ behaviour is deemed
volatile).

Managers could also stress test scenarios involving redemptions equal to the largest
redemptions ever seen in a group of similar (geographically or in terms of fund type) MMFs
or across all the funds managed by the manager. However, the largest redemptions
witnessed in the past are not necessarily a reliable indicator of the worst redemptions that
may occur in the future.

10
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41. A practical example of one possible implementation is given in Appendix 1(B).

4.6 Guidelines on the establishment of common reference parameters of
the stress test scenarios in relation to hypothetical widening or
narrowing of spreads among indexes to which interest rates of
portfolio securities are tied

42. With respect to the extent of a widening or narrowing of spreads among indexes to which
interest rates of portfolio securities are tied as mentioned in Article 28(1)(e) of the MMF
Regulation, managers could consider the widening of spreads in various sectors to which
the portfolio of the MMF is exposed, in combination with various increase in shareholder
redemptions. Managers could in particular consider a widening of spreads going up.

4.7 Guidelines on the establishment of common reference parameters of
the stress test scenarios in relation to hypothetical macro systemic
shocks affecting the economy as a whole

43. With respect to the identification of macro-systemic shocks affecting the economy as a
whole mentioned in Article 28(1)(f) of the MMF Regulation, guidance on this item should
not be prescriptive because the choice of hypothetical macro systemic shocks will depend
to a large extent on the latest developments in the market.

44. However, ESMA is of the view that managers could use an adverse scenario in relation to
the GDP. Managers could also replicate macro systemic shocks that affected the economy
as a whole in the past.

45. Examples of such global stress test scenarios that the manager could consider are
provided in Appendix 1(C).

4.8 Guidelines on the establishment of common reference stress test
scenarios the results of which should be included in the reporting
template mentioned in Article 37(4) of the MMF Regulation

46. In addition to the stress tests managers of MMFs conduct taking into account the
requirements included in the sections 4.1 to 4.7 of these guidelines, managers of MMFs
should conduct common reference stress test scenarios the results of which should be
included in the reporting template mentioned in Article 37(4) of the MMF Regulation.

47. Managers of MMF should include in the reporting template mentioned in Article 37(4) of
the MMF Regulation the results of the following stress tests:

11



Risk factor Calibration Results

Liquidity

Credit

FX Rate

Interest Rate

Level of Redemption

Spread among indices to
which interest rates of
portfolio securities are tied

Macro

Multivariate

48. In terms of results of the abovementioned reported stress test, given that the two main
goals of the stress tests are to measure the impact of given shocks on the NAV and the
impact on liquidity, both impacts should be reported.

12



5 Annex

5.1 Appendix 1
A.

Example of stress combining the various factors mentioned in sections 4.2 to 4.7 with investors’
redemption requests

A practical example of one possible implementation of the section “Combination of the various
factors mentioned in the following sections 4.2 to 4.7 with investors’ redemption requests” is
given below.

The table below estimates the losses incurred by the MMF in the event of redemptions or
market stress (credit or interest rate shocks).

First scenario: credit premium shock of 25 bps

Second scenario: interest rate shock of 25 bps

Three largest Very stable

investors

(25%) investors

! (15%)

!

Redemptions | 0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
Initial 11 12
portfolio 2bps [ 3bps | 5bps | 6 bps | 8bps |9 bps hps hps
First 13 18 24
scenario 7bps | 9bps bps bps | bps
Second 12
scenario 3bps |4bps|6bps |9bps -

WAL (days) |105 |117 [131 |[149 |169

This stress test shows that a redemption by the three largest investors (25% of net assets)
would push the weighted average life (WAL) beyond the 120-day regulatory threshold (for a
short-term money market fund) and cause the portfolio to lose in the region of 2-3 bps under

13
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normal conditions. The same level of cumulative redemptions with a 25 bps rise in interest
rates would cause a loss of around 13-18 bps.

B.

Example of Redemptions based on an investor behaviour model, in accordance with the breakdown of
liabilities by investor category. This implies the simulation of the behaviour of each type of investor and
establishes a simulation based on the composition of the liabilities of the MMF.

Example of investor Record redemptions for this
classification and simulation investor type

of their behaviour (the figures

shown are not real): Investor

type
Over one Over one week Over one
day month
Large institutional 25% 75% 100%
Group entity 20% 40% 40%
(bank, insurance,
own account)
Investment fund 20% 65% 100%
Small institutional 10% 25% 40%
Private banking 15% 40% 75%
network
Retail investor 5% 10% 20%
with distributor A
Retail investor 7% 15% 20%

with distributor B

Stressed redemptions for this investor category

Large institutional  75%

Group entity 0%

(bank, insurance, (in agreement
own account) with the AMC)
Investment fund  65%

Small institutional 25%

Private banking 40%

network

Retail investor 10%
with distributor A

Retail investor 15%

with distributor B

In order to build such a simulation of this kind, the manager needs to make assumptions about the
behaviour of each investor type, based in part on historical redemptions. In the example above, the
manager has noted that the retail investors who invested through distributor A are historically slower to
exit in the event of difficulty, but that they exhibit the same behaviour over one month as retail investors
who invested through distributor B. This fictitious example shows a possible classification that the
manager may use based on the data available on the liabilities of the MMF and the behaviour of its
investors.

14



1. Examples of global stress test scenarios that the manager could consider:
2.

i. the Lehman Brothers’ event with the calibration of all relevant factors one month
ahead of the failure of this firm;

ii. A) a scenario including a combination of the 3 following factors: i) a parallel shift in
interest rate (x) ii) a shift in credit spreads (y) and iii) a redemption stress (2));

iii. B) a scenario including a combination of the 3 following factors: i) a parallel shift in

interest rate (x) ii) a shift in credit spreads (y) and iii) a redemption stress (z)) Variables x, y
and z being the worst figures/shifts experienced by the fund, on an independent basis, for the
last 12 months.
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