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Liquidity events
Genesis

at the request of any unit-holder is thereby compromised.

Liquidity risk: the risk that a position in a portfolio cannot be sold, liquidated or closed at limited cost in an adequately short time frame and that the ability of the to repurchase or redeem its units

UCITS (85/611/EEC)

Liquidity risk not mentioned, but

*  Specific portfolio
diversification requirements

*  List of non-eligible assets

Russian Sovereign Default
* Flight to Liquidity
* Domino Effect

e Liquidity Spiral

Solvency Il (2009/138/EC)
. Quantitative and
qualitative assessment of
liquidity, asset and liability
side

UCITS IV (2010/43/EU)

Appropriate liquidity risk
management process
Liquidity stress testing
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Considering liquidity risk
General definition

Asset liquidity assessment

»  Estimating time to liquidate BN ating f hfl
Match asset and liability liquidity BRI 030
* Estimating transaction costs wi S A T
L ya *  Forecasting investors’ redemptions
*  Forecasting price impact ot f : o c T
Meet redemption obligations *  Assessing specific funding risk
*  Projecting cash flows of rents or A for specific alternative investment funds

private firm profits for Specific alternative investments

Managers should simulate:
* Increasing redemption frequency

Liquidity evaporation
Managers should consider:

Qo
c
= w . . . . .
T 9 * Increasing time to liquidation
S 5 T . . :
g w * Increasing liquidation costs * Increasing redemption magnitude
(7]
* Increasing price impact * Decreasing availability of other funding sources
Portfolio Liquidity Generating Capacity Investors redemptions magnitude
50%
100%
80% 40%%
60% 1 H
: 1 30%
20% H i
! ) o i 208
20% i Determine the overall effect on Fund liquidity and |
.. . . . 1
o . i Fund ability to meet its obligations i Lose
1 days 5 days 10days 15 days 20 days : :
1
m Normal conditions B Stressed conditions : 1 0%
I_____________________________________________I %% 2% 3% 4% 5% 6% 7% 8% 9% 11% 129 13%
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Integrated into the overall risk framework requirement
How liquidity ties in

In periods of high market volatility:

* Liquidity providers require higher compensation for their services (widening of bid ask spreads) due to higher

Market Risk inventory price volatility;

* Alternative liquidity providers (hedge funds, HFT boutiques, ...) might pull out of the markets due to short term
uncertainty;

One main indicator of credit risk, CDS-implied yield spread, has been shown to be split into two components:
* One which is directly linked to the probability of default; and
Credit Risk * Another linked to the illiquidity of the instrument.

The illiquidity spread component is positively correlated to default risk (renegotiation in financial distressed is
influenced by market illiquidity).
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Unexpected extreme price corrections can be later followed by a lack of liquidity through a lack of trades.

These extreme moves have also shown to happen most frequently in markets where an empirical model is heavily
relied upon for valuation (e.g., Mortgage-backed securities before the subprime crisis).

Valuation Risk

© 2024 Deloitte Tax & Consulting (Luxembourg) —6



Integrated into the overall risk framework requirement
How liquidity ties in

In poor liquidity conditions, the worsening of counterparties’ liquidity profiles is followed by an increase in their

Counterparty Risk probability of default. This increased likelihood of default directly results into an increase of the counterparty risk.

If information is obfuscated in a fraudulent manner (e.g., Jérome Kerviel/Société Générale case), breaches of

Operational Risk investment limits can lead to forced liquidation of positions to remain compliant, leading to large losses.
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If there are only few counterparties on one side of all trades on a given security, the source of liquidity for other market

Concentration Risk agents will disappear once they stop trading the security, thus leading to large shocks on its price.

© 2024 Deloitte Tax & Consulting (Luxembourg)



Contents

Introduction
Regulatory Context
Asset Liquidity Risk
Liability Liquidity Risk
Know Your Investor
Liquidity Stress Testing

Key Takeaways and Q&A



A lot of activity in the last few years

Recent regulatory milestones
|IOSCO FR15/2023
Guidance for
Circular CSSF 19/733 ESMA CSA on Fifective
Liquidity Implementation of
Implementation of the
Launch of the
10SCO . ESMA Common Recommendations
recommgndatlons for Supervisory Action for Liquidity Risk
undertakings for on liquidity risk CSSF Feedback Management
collective investments in management report for Collective
Luxembourg Circular CSSF 20/752 On the results of Investment
ESMA Guidelines 34- | Implementation of ESMA ESMA CSA on the 2020 CsAon | Schemes
105C0 FR01/2918 39-897 guidelines on LST in Liquidity UCITS liquidity risk
Recommendations for On liquidity stress Luxembourg publicati ; management
Liquidity testing in UCITS and Y
Risk Management for AlFs the results of
Collective the 202.0 CSA on
Investment Schemes QOTS liquidity
risk
management
o o—© - ¢ o © o
2018 2019 2020 2020 2020 2021 2021 2023
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CSSF on ESMA CSA — UCITS Liquidity Risk Management
Main Observation

(1) 2/
Pre-investment forecast and analyses of liquidity

Ongoing alignment of redemption policies and

liquidity profiles
@ The CSSF highlight the needs of: @ The CSSF highlights the needs to adequately The CSSF reminds that the IFM shall:

- Aclear allocation of responsibilities at the IFM Incorporate: - Ensure that the assets in which it invests can be
level for the assessment of liquidity in the context - Redemption risk accounting for the investor base handled in adequate manner by its LRM process
of pre-investment analyses and distribution channels - ensure that adequate controls are in place in

- An adequate and documented liquidity analyses - Liabilities other than redemptions (e.g. margin order to verify the reliability of the data used for
and forecast at pre-investment level for less liquid calls) the ongoing liquidity assessments
assets - The interaction between liquidity and valuation

risk

(4) O
Governance and control mechanism Information to the investors in the KIID

® The CSSF highlights the needs of the IFM to: ©® The CSSF expects IFM to define and implement a documented internal
approach underlying the definition of what is material or not in terms of

- regularly involve the compliance and internal audit functions in the HREeR i : )
liquidity risks for supporting the disclosure in the KIID.

review of the LRM processes

- Establish, implement and maintain adequate escalation processes
based on internal liquidity risk limits

- Assess the fund liquidity risk during the product design phase and
regularly report liquidity risk to the Senior Management

© 2024 Deloitte Tax & Consulting (Luxembourg)
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The measurement problem
Context

No standard definition

Liquidity proxies rather than observations

Significant quantities ?
: 2 Anonymously ?

Liquidity is not directly observable due to the lack of transaction data.

Accordingly, risk managers, portfolio managers and economists rely on

proxies.

Significant efforts are dedicated to identify the good proxies and
measurement techniques.

Minimal price impact ?

2024 Deloitte Tax & Consulting (Luxembourg)



Modelling asset liquidity
Factors at asset |level

Assets key liquidity risk factors

Measure the rate of price change induced by the trade of one unit

Measure how much it will cost to liquidate a position of the asset

Context:
* Depends on the asset type, liquidation
horizon, and the size of the trade/order

Context:
e Useful in stressed conditions

Stressing:
Stressing: * The sensitivity of asset prices to trades large
* Bid-Ask spreads Time to liquidate orders (volumes).
Measure how long it takes to liquidate a position without
Problems: significant price impact Problems:

* Lack of transaction data * No regulatory reference

Context:

* Required by regulator
Stressing:

* Volumes expressing longer time to liquidate
Problems:

* Little academic evidence

* Not adapted to stressed conditions

2 4 ¥ A g

Scoring
aggregation of indicators at the position level

© 2024 Deloitte Tax & Consulting (Luxembourg)



Modelling asset liquidity
An illiquid perspective

* llliquid funds (Private Equity & Real Estate) are characterized by a

e Liquidity monitoring and modelling should reflect and be adapted to these different stages.

1. Asset sourcing and management

2. Disposition

Due to the absence of public secondary market, liquidity
asset off.

be generated from the

On the other hands, illiquid assets continuously
Rents,...).

flows (Dividend, EBITDA,

The source of assets liquidity risk stems from the of these cash flows and

especially the from initial forecasts.

Alternative funds primarily invest with an

As the last critical step of the investment process, the
the final IRR as well as increase

At the time of the exit, the fund needs to ensure sufficient
to be disposed.

in mind after several years.

can significantly affect

for the asset

Deviation analysis
Scenario analysis

Stress-testing

© 2024 Deloitte Tax & Consulting (Luxembourg)

Market watch
Reverse scheduling

Stress-testing
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Modelling asset liquidity

Asset specifics — derivative instruments

Derivative instruments liquidity is derived from two main factors:

1. The liquidity of the market it is being traded on;
v For exchange-traded contracts, the information of current and projected Open Interest is an indicator of overall liquidity.

v" The measures detailed previously can also be applied directly to these derivatives from data published by their respective exchange.

2. The liquidity of the underlying instrument / basket of instruments.
v" One cannot assume high liquidity on an option contract for example if the underlying instrument is not considered liquid itself.

v" A double analysis then needs to be performed in order to adequately assess the level of liquidity of a derivative instrument.

© 2024 Deloitte Tax & Consulting (Luxembourg)
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The liability liquidity risk management framework

The three pillars

CSSF Circular 20/752 ”LST should incorporate risk factors related to investor type and concentration according to the nature, scale and complexity of the fund.”

ESMA LST Guidelines V.1.12
¢

=

‘
CSSF Circular 19/733
|OSCO Recommendation 13

© 2024 Deloitte Tax & Consulting (Luxembourg)

Project future redemption risk, relying on the relevant factors:
1. Historical flows
2. Investors breakdown

3. Market and economic outlook

Understanding and addressing the interactions between the factors is pivotal.
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Modelling investor redemptions and behavior

Market insights

Basic Practices

® Construction of an historical flows database
for:

* Gross redemptions
* Net redemptions

@ Regular computation of descriptive
statistics of the resulting time-series.

® Ongoing monitoring (alerts) of the new
redemptions with respect to defined
thresholds.

© 2024 Deloitte Tax & Consulting (Luxembourg)

Modelling the distribution of flows to
project redemptions scenarios.

Management Companies are modelling
distributions both:

* non-parametrically; and
* parametrically
by selecting a distribution capturing the fat

tails of redemptions data, such as the
Generalized Pareto.

Negative scenarios are often projected

relying on:

* Value-at-Risk (sometimes also called
Liquidity-at-Risk, LaR); or

* Expected Shortfall.

More advance approaches try to condition
projected redemption distribution on key
drivers.

The magnitude and probability of
redemptions can be made dependent on:

* the fund performance (relative);
e the past flows;
* market indicators.

With sufficient granularity the flows history
can be segregated per investor type (retail vs
institutional) to adjust the projections to the
current investors base.

18



Modelling investor redemptions and behavior

Market insights illustration

Historical flows analysis

Modelling redemptions
Common *
Conditional analysis
Advanced ¢

© 2024 Deloitte Tax & Consulting (Luxembourg)
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stress periods

*
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Forecasting Models for asset and liabilities liquidity

Comparison of asset and liabilities liquidity

* In order to properly assess and manage the liquidity capacity of an investment fund, a manager has to be able to compare its Asset Liquidity Profile and Liabilities Liquidity Profile.

* This comparison can only be done through one dimension: Time. As such, the comparison exercise lends itself particularly well to Monte-Carlo Simulations.

Modelling of dynamics

Simulations of liquidation paths

Comparison across time

Asset

v Discrete trading dynamics (fixed income)

v" Volume distributions | ? v

v

Liabilities

v Probability of flow
v Intensity of flow

Day 21

Asset

liquidated Redemption

Asset
liquidated

Redemption

J_L

Days (Average) (Average) (5% worst) (5% worst)
1 5,02% 3,54% 4,21% 4,32%
2 8,10% 7,55% 7,64% 8,32%
3 11,73% 10,32% 9,78% 12,44%
4 15,53% 11,46% 12,62% 13,35%
5 20,99% 13,24% 15,45% 16,69%
17 82,15% 79,21% 72,14% 83,44%
18 83,59% 79,77% 73,49% 86,36%
19 86,77% 82,89% 77,32% 88,65%
20 90,94 % 84,14% 82,81% 90,32%

© 2024 Deloitte Tax & Consulting (Luxembourg)

Liquidity Modeling for Investment Funds
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Modelling financial derivatives obligations

An interaction between market and liquidity risk

* The loss resulting from market risk on derivatives can generate additional obligations and liability liquidity (outflow) risk.

Margin calls and other derivatives related outflows can be projected based on scenarios relying on standard market risk solutions (softwares).

Market risk

Profits and Losses

Aggregation liabilities

Shocks

v' Financial Derivatives Instrument Profits & Losses
depend on underlying pricing variables.

equity prices, credit spreads, ...

Resulting PnL
Instrument Projected scenario PnlL
Call Option Equity Dewn, Velatility Up  -0,50%
Index Futures Equity Down
Interest Rate Swap IR Up

C.F?di.t.p?fﬁ.‘f'.l.‘?is."!@@.. _— 513'“33‘:|D0""""1 e

Pricing function

v’ Pricing formulas determine the relationship
between instrument prices and pricing factors.

Law of one Price, Black & Scholes, Hull & White, ...

o

Margin calls specification

Outflows :>

Redemptions

Derivatives outflows

Borrowings and loans

Other

Liabilities Liquidity Risk

© 2024 Deloitte Tax & Consulting (Luxembourg)
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An illiquid perspective
Funding risk

* Typically in funds investing in alternative investments, investors have a contractual obligations to contribute via a capital commitment that is drawn down following a specified period
of notice.

@ The liquidity risk in this case is closely linked to funding risk.

* In case of an investor default, the fund may be forced to borrow money to fund the resulting shortfall or face the costs of delay in an acquisition causing the loss of opportunity and
reputation. Most common reasons why investors could default on their capital commitment are:

Market distortions in capital calls and distributions Over-commitment strategies

* Performing the Due Diligence and monitoring of investors

* Charging a penalty interest on the late payments

* Monitoring the investor concentration

* Monitoring the levels of called and uncalled commitment per investor

© 2024 Deloitte Tax & Consulting (Luxembourg) 22



An illiquid perspective
Funding risk and ongoing costs

* During the stage of asset management, additional liabilities arise from physical property management costs (investment and ongoing) and financing costs.

* These outflows are uncertain (time-varying) and require ongoing monitoring in light of the initial cash flow projections.

Cost Projection - Baseline

Year 1 Year 2 Year 3 Year 4 Year 5
Repairs 200.000.000 250.000.000 25.000.000 10.000.000 5.000.000
Other Costs 5.000.000 10.000.000 4.000.000 4.000.000 4.000.000
Loan Repayements 12.500.000 12.500.000 12.500.000 22.500.000 22.500.000
Cost Projection - Scenario 1
Year 1 Year 2 Year 3 Year 4 Year 5
Repairs 200.000.000 250.000.000 100.000.000 100.000.000 5.000.000
Other Costs 5.000.000 10.000.000 4.000.000 4 0 4.000.000
Loan Repayements 12.500.000 12.500.000 12.500.000 0.000.000 50.000.000
Specific attention
should be given to
I I refinancing conditions
Year 1 Year 2 Year 3 Year 4 Year 5

W Repairs  m Other Costs

© 2023 Deloitte Tax & Consulting (Luxembourg)

Loan Repayements

Liquidity Modeling for Investment Funds
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Know your investor
Investors breakdown

@ Monitoring of the concentration through the largest ® Completing largest ownership with additional ® Grouping investors per categories of individuals with
investors ownership: descriptive statistics casting a light on the other homogeneous redemption patterns and risk
e Top1l investors such as: preferences.
 Top5 *Monitoring the number of investors needed to For example, retail and institutional investors display
+ Top 10 reach a given NAV percentage. diverging behavior with respect to:
* Monitoring concentration indices (Herfindahl- *  Probability and magnitude of redemptions
Hirschman Index, Gini Index, etc.) «  Seasonality

* Sensitivity to past performance
* (Costs

@ Challenge

* Distribution models relying on intermediaries may give rise to nominees accounts which do not allow for a full transparency over the investors breakdown.

* An alternative is to estimate the investors breakdown, rather than observe it, through enhanced information exchanges with the global distribution network, including

@ Informal discussions ® Formal interviews/questionnaires @® Escalation of key events

© 2024 Deloitte Tax & Consulting (Luxembourg) 25




Know your investor
The liability liquidity risk management framework

Investor ownership

L 2

Top 5 investors over the

.
™,
.
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.
" .
'''''
e Pie
.
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Investor concentration

Common

XS
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i
.
.
.
.
.

.
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.
.
.
.
" .
'''''
e Pie
.
.....

Redemption behavior

2

Advanced

i
.
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.
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.
‘e .
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© 2024 Deloitte Tax & Consulting (Luxembourg)

EFund A ®Fund B

L

2

fitttith

50 100 150 200 250
Number of investors

Magnitude
Driven by Fees Frequency
' = Retail
High
Driven by risk- ‘ = Institutional
adjusted Seasonalities
performance
Driven by absolute
performance

300
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Know your investor
Accounting for market conditions

@ Inorder to gauge the impact of the market conditions on projected ® Ageregation is more ambitious but can be achieved with:
redemptions, some market players establish a market watch by: - conditional flows modelling — e.g., Copulas, Logit/probit, etc — and
* initially identifying the relevant factors impacting the investors «  cumulative stress test scenarios

redemption behavior; and

» following the evolution of these indicators.

Relevant Indicators Evolution

Fund Performance - relative 0,00001 0,0001 0,001 0.01 0.1 !

Fund Redemption Trend '
" 0,1
Market Volatility - VIX '
ETF Flows — Asset Class ‘
0,01
Fund Recommendation Downgrade |
0,001

- Empirical Survival — - = Theoretical Survival

I Liquidity Alert !

© 2024 Deloitte Tax & Consulting (Luxembourg) 27



Contents

Introduction
Regulatory Context
Asset Liquidity Risk
Liability Liquidity Risk
Know Your Investor
Liquidity Stress Testing

Key Takeaways and Q&A



Liquidity stress-testing and aggregation
Factors affecting liquidity: asset vs liabilities

Time to liquidate Transaction costs Monte-Carlo
estimation estimation

Price Impact forecasting Simulati Historical scenario
imulation

Liquidity buffers

'/ Cash and
l‘ short-term
‘\ debt U
\\ ,I
\\~ ’1,

—————

Resilience Measurement

. . __ Liquid assets
Redemption Coverage Ratio (RCR = Net out ﬂows)
Net outflows —Liquid assets
TNA

* Liquidity shortfall (LS = if RCR< 1)

© 2024 Deloitte Tax & Consulting (Luxembourg)

Ad hoc thresholds
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Liquidity stress-testing and aggregation
Process of calibrating a plausible parametric shock

| Pros * The stress tests are forward looking

|

| * The stress scenarios can simulate hypothetical scenarios that go beyond the worst historical period
|

|

: * It can be difficult to estimate what is a plausible scenario

. Cons )

| * No model can perfectly represent reality

Modelled Distribution
Fitting a parametric distribution to Ta" Metrics VaR
the data collected '
Performing an assessment
FaCtor Data of the severity and ShOCkS
Empirical data collected related plausibility of scenarios to Selected
to the selected risk factor Empirical Distribution define a stress test based
| :
Using the empirical distribution of SIS EXpECtEd Shortfall
the data collected

* The scenarios are realistic and easy to access, as they are based on past events

* Require fewer judgements on the risk manager’s part

e An empirical approach might overlook new risks
cons p pp g

* The worst stress period observed in the past might not reflect the worst possible scenario in the future

© 2024 Deloitte Tax & Consulting (Luxembourg) 30



Liquidity stress-testing and aggregation
Process of calibrating a plausible parametric shock

Historical scenarios could include the global financial crisis 2008-2010 or the European debt crisis 2010-2012 but should not overly rely on
historical data, particularly as future stresses may differ from previous ones.

Liquidity stress-testing for
UCITS and AlFs

(ESMA34-39-882) . . . L . — .
Parametric scenarios could include events such as: rising interest rates, credit spread widening, or political events.

How to define parametric scenarios?

Magnitude of shock

What is an adequate shock for this stress factor?

* The magnitude of the shock is pivotal to the relevance of the stress test.

* Shock selection is somewhat arbitrary, calibration aims at rendering it more objective through a data driven assessment of two key

criteria:
Severity Plausibility
The defined scenarios must be severe enough to adequately test the resilience of the The defined scenarios must remain plausible in order to be relevant for the purpose of
fund to the relevant risk factors stress testing the fund

© 2024 Deloitte Tax & Consulting (Luxembourg)
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Key Takeaways

Asset Liquidity is characterized by three key types of Risk Factors
* Transaction costs measures how much it will cost to liquidate a position
* Time to liquidate measures how long it takes to liquidate a position without significant price impact

* Price Impact measures the rate of price change induced by the trade of one unit of the asset

Liability Liquidity is characterized by three key types of Risk Factors
* Historical fund flows can be used to forecast future net outflows
* |nvestor breakdown retail investors tend to be more volatile when compared with institutional ones

* Market and economic outlook drive investors demand for money or investment products

Liguidity Stress Testing

* (Cansimulate parametric and historical scenarios

* Allows to evaluate liquidity conditions under stressed scenarios

* Allows to identify liquidity shortfalls before they happen

© 2024 Deloitte Tax & Consulting (Luxembourg)



Open discussion
Thank you very much for your participation

© 2024 Deloitte Tax & Consulting (Luxembourg)

Q&A
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